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Bioinformatics / Computational Biology

four FTE providing support for....

the “average” lab scientist, ® a the “modern” lab scientist,
using computers to: using computers to:

\ Galaxy /FMI-erbiu P . 2 . m;l:y aaaaaa . /
e i | —— -o [ ana Iyze N G S d ata

with Bioconductor

/draw plasmids
do BLAST searches

use Excel
\ /

write Perl scripts

NG J




the FMI Galaxy Servers:

http://galaxy.fmi.ch

- dedicated, virtualized linux server
- 4 cores, 32GB RAM

- storage via NFS (IBM DS4000)

- changeset: 3545 (March)

- external authentication

http://galaxy-dev.fmi.ch

- IBM x3755

- 2 dual core AMD, 16GB RAM

- storage via NFS (IBM DS4000)
- changeset: 3545

temporary test servers

on desktops/laptops and/or
different port numbers



the FMI Galaxy Server (htip://galaxy.fmi.ch)

Tools

Get Data

Text Manipulation
FASTA manipulation
FASTQ manipulation
Filter and Sort

Join, Subtract and Group
Convert Formats

Extract Features

Operate on Genomic Intervals
Statistics

Graph/Display Data
Multiple regression
EMBOSS search tools

EMBOSS seguence manipulation
tools

FMI: Bioinformatics-Support

FMI: Multiple Sequence Alignment

FMI: DNA Restriction Digest
FMI: DeepSegRepository

FMI: gPCR
FMI: Thoma-lab

FMI: Schuebeler-lab
FMI: Roska~-lab

67 users (have logged in at least once)
~ 13 jobs executed / day (Oct. till May)

24 %

4.2 %

41 %

3.3 %

2.8 %

2.6 %

2.6 %
160 -
120 -
180 -
40 -
0-

number of jobs /day

upload.py
gops_intersect.py
cutWrapper.py
fixedValueColumn.py
motif_search.pl
data_source.py
remove_beginning.pl



self-written/added tools

motif search

uploading data

Next Gen Sequencing

accessing data
“outside of Galaxy”
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motif search

request:

show me all human UniProtKB/Swiss-Prot entries
which contain the following motif: “W[ST]XW”

-—>» EMBOSS:fuzzpro

..... what about a pre-installed copy of human
UniProtKB/Swiss-Prot entries?

..... can you provide information about subcellular
location?

..... provide domain and 3D-structure info

..... and | want to know the sequence to the left and
right of the motif



Motif Search

Your motif:
'W[STIXW

see below for examples

protein file:

@® human (reviewed) UniProtkKB

(O mouse (reviewed) UniProtKB

() C. elegans (reviewed) UniProtKB

(O P. falciparum (isolate 3D7) (reviewed) UniProtkB
() "human TSR proteins”
(O "pompep" - limited results mark-up

display additional ammino acids to the left and the right (in lower case) of the found motif
(max 6 amino acids, not possible for pompep):

4

display proteins without hits:

® "no"
() "yes" - you could end up with >20,000 lines!
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Result for "W[ST]XW" search in UniProtKB/Swiss-Prot (release 2010_04) for
Homo sapiens

; —_— overlaps subcellular 3D-structure
Accession Description start | end sequence . 2 :
with location info
P46098 5-hydroxytryptamine receptor 472| 475 [lvmIWSIWgya i Cell |uncuot_1. i
—  |3A synapse. postsy
ATP-bindi ssette sub-family Aot
Q99758 “OUICING cassetie SUb-TAMLY |l 305)| 308||swihwSAWIE |- Multi-pass .
A member 3
membrane
P22570 NADPH:adrcnodqu - 1| 14 rwweWSAWprtr |- Mno_chondnon )
oxidoreductase, mitochondrial matrix.
Arf-GAP with GTPase, ANK
Q5T2P9 |repeat and PH domain- 646 649 lltgWTSWpemp |- - -
containing protein 10
Arf-GAP with GTPase, ANK
QSVTM?2 |repeat and PH domain- 691 694 lltgWTSWpemp |- - -
containing protein 9
Beta/gamma
Absent in melanoma [-like ; g . [crystallin
SN I1P7 protein 194| 197 leypdWSHWggyd Greek key' 4 || HSSP
(169 - 211)
Autocrine motility fact Membranc:
P26442  |[71IOCTIRC MO TACior 153| 156 sgvdWTAWgggr |- Single-pass type |-
receptor, 1soform | - L >
|P()4424 Argininosuccinate lyase 169| 172 |gpirWSHWilsh |- - (IAOS 1K62
Aryl hydrocarbon receptor : Nucleus
2 e - -
e nuclear translocator 2 097) Se0psevWSDWaegh (Potential).
IP15848  |Arylsulfatase B 319| 322 [rerkWSLWeggv |- ILysosome. ILESU
IQOULK2 |Ataxin-7-like protein | | 19| 22lgkpWSSWidaa |- s -




how does it work.....

motif search
>

fuzzpro

wrap in
HTML

gl

local fasta files

results

local copy of UniProtKB
in MySQL to get:
- protein sequences
- cross-references
- subcellular information
- domain information

N

>

display

final html file
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motif search

similar tool for genomes

- using EMBOSS:fuzznuc
- connecting to public ensembl database
to get neighboring genes, exon/intron, etc

=  too slow!

- currently re-writing using the
Bioconductor package : Biostring



uploading data

individual ‘public’ sequences

Fetch a sequence

Accession:

P51003

see below for examples

database:

™ UniProtkB

(O RefSeq

() EMBL/Genbank
format:

@ fasta
() full entry

Friedrich Miescher Institute
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uploading data

Tools

Get Data
= Upload File from your computer

= Load local abi reads from the
FMI sequencing facility

= Access Libraries stored locally
= UCSC Main table browser

= BioMart Central server

= Fetch a sequence from
UniProtKB, RefSeq, EMBL

Text Manipulation

FASTA manipulation

FASTQ manipulation

Filter and Sort

Join, Subtract and Group

>sp|P51003 | PAPOA_HUMAN Poly(A) polymerase alpha OS=Homo sapiens GN=P

MPFPVTTQGSQQTQOPPOKHYGITSPISLAAPKETDCVLTOKLIETLKPFGVFEEEEELQR
RILILGKLNNLVKEWIREISESKNLPQSVIENVGGKIFTFGSYRLGVHTKGADIDALCVA
PRHVDRSDFFTSFYDKLKLOEEVKDLRAVEEAFVPVIKLCFDGIEIDILFARLALOTIPE
DLDLRDDSLLKNLDIRCIRSLNGCRVTDEILHLVPNIDNFRLTLRATKLWAKRHNIYSNI
LGFLGGVSWAMLVARTCOLYPNAIASTLVHKFFLVFSKWEWPNPVLLKQPEECNLNLPVW
DPRVNPSDRYHLMPIITPAYPQOONSTYNVSVSTRMVMVEEFKQGLAITDEILLSKAEWSK
LFEAPNFFQKYKHYIVLLASAPTEKQRLEWVGLVESKIRILVGSLEKNEFITLAHVNPQS
FPAPKENPDKEEFRTMWVIGLVFKKTENSENLSVDLTYDIQSFTDTVYRQAINSKMFEVD
MKIAAMHVKRKQLHOLLPNHVLOKKKKHSTEGVKLTALNDSSLDLSMDSDNSMSVPSPTS
ATKTSPLNSSGSSQGRNSPAPAVTAASVTINIQATEVSVPOVNSSESSGGTSSESIPQTAT
OPAISPPPKPTVSRVVSSTRLVNPPPRSSGNAATSGNAATKIPTPIVGVKRTSSPHKEES
PKKTKTEEDETSEDANCLALSGHDKTEAKEQLDTETSTTQSETIQTAASLLASQKTSSTD
LSDIPALPANPIPVIKNSIKLRLNR

>2p |P51003 | PAPOA HUMAN Poly(A) polyl
MPFPPVTTQGSQQTQPPQKHYGITSPISLAAPKETD!
RILILGKLNNLVKEWIREISESKNLPQSVIENVGG!
PRHVDRSDFFTSFYDKLKLQEEVKDLRAVEEAFVP'
DLDLRDDSLLKRLDIRCIRSLNGCRVTDEILHLVP!
LGFLGGVSWAMLVARTCOLYPNATASTLVHKEFFLVY.

— >

History | Options + |
M

o =
Talk

3: P51003 @ R

1 sequences, format: fasta,

database: ?

Info:

O A=

w

Friedrich Miescher Institute
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uploading data

‘ABI PRISM 3730° sequencer data (yes, they are still in use

- everybody (ie. each desktop) has access to the reads
from his/her research group

drwxr-x---+
drwxr-x---+
drwxr-x---+
drwxr-x---+

—

2 dnaseq gpielage 3484 2010-05-05 13:30 pielage.j

2 dnaseq grijli 1134 2010-04-19 13:30 rijli.f

11 dnaseq groska 10201 2010-03-26 09:00 roska.b

16 dnaseq gschub 9712 2010-05-04 14:30 schubeler.d

02620 _D03_193434SCDh_013

02620 _D04_193435SCD_013

02620 _DO5_193436SCD_021

individual file uploads possible,

but not very efficient

.abl
02620 _D03_193434SCD_013.

seq

.abl
02620_D04_193435SCD_013.
02620 D05 193436SCD_021.
.abl

seq
seq



uploading data

request: - keep the directory structure

- maintain security

problem: - using ‘Data libraries’ and assigning
‘roles’ to each file seemed un-doable

- providing different tools (ie. GUI)
for each user is not possible

solution: - give “Galaxy” access to all the reads

- use SuserEmail to provide security



<tool id="load reads" name="Load local abi reads" version="1">
<description>from the FMI sequencing facility</description>
<command interpreter="perl">load _abi_ reads.pl $reads $dir SuserEmail
Soutput
</command>
<inputs>
<page>
<param name="dir" type="select" label="reads directories"”
help="Use tickboxes to select a directory with reads"”
display="radio"
dynamic_options="ds readDirOptions()"/>
</page>
<page>
<param name="reads" type="select" label="available reads"
help="Use tickboxes to select reads"”
display="checkboxes" multiple="true"
dynamic_options="ds_ readsOptions(dir)"/>
</page>
</inputs>
<outputs>
<data format="fasta" name="output" label="Reads" />
</outputs>
<code file="more code for load_abi_ reads.py" />
<help>
</help>
</tool>



Load local abi reads (step 1 of 2)

reads directories:

() alcedo.j
(Qarber.s

() bentires.m
(O buehler.m
() caroni.p

(O chiquet.r

() ciosk.r

O filipowicz.w
(O friedrich.r
(O gasser.s

() grosshans.h
(O hemmings.b
(O hofsteenge.j
(O hynes.n

O luthi.a

(O matthias.p
() matus.a

(O meins.f

(O monard.d
(O nagamine.y
() oertner.t

() peters.a

(O pielage.j
Orijli.f

(O roska.b

{®) schubeler.d
O sun.f

(O thoma.n
Use tickboxes to select a directory with reads

Load local abi reads (step 2 of 2)

available readss:
' Select All || Unselect All |

[101906_D08_136031SCD_029.seq
[101906_D09_1360325CD_037.seq
(101906_D10_1360335CD_037.seq
[101906_D11_136034SCD_045.s5eq
[]101906_D12_1360355CD_045.seq
[101906_E01_1360365CD_004.seq
[101906_E02_136037SCD_004.seq
(101906_E03_136038SCD_012.seq

[]02620_D02_1934335CD_005.5eq
M 02620_D03_1934345CD_013.5eq
™ 02620_D04_1934355CD_013.seq
M 02620_D05_1934365CD_021.5eq
[]02620_D06_1934375CD_021.5eq
[]02620_D07_1934385CD_029.5eq

Use tickboxes to select reads to be stored in a multi

sequence fasta file

Friedrich Miescher Institute
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>02620 D03_193434SCD_013.abl
NNNNNNNNNNNNNNNGCTGNNGGCGNNTNNGTTGGGTAACGCCAGGGTTTTCCCAGTCAC
GACGTTGTAAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGGG
CTGCAGGGGATAACTTCGTATAATGTATACTATACGAAGTTATGGGGCCGGCCGGATCCA
CTAGTAACGGCCGCCAGTGTGCTGGAATTCGCCCTTATAAGCTTACGCACTGTAGGGCAA
GATTGTACAGACCAACCTTTTGGAAGTTTCTCAGTCCCGCTGAAGGCAACCAGGGTGAGC
ATCTGTAACAGTGGAATGTTGACAAGCTCTCTCATGATTAATCCAGGCTCAGGAAGAAAG
GTTGCTTCTGGACAACGTGAGGAAAAAAARAAAAACCAARAAAACACGCTCCCGGGTTTA
CATTTTAAAGCATGGTTTGTTACAATAGAGCTGTCCGCTAAGGACTGTTTGTGTCTGCAG
CGCCACCGGCTCTAAGTAGAATCAGGAATCCTCARACCTGGCTGTAATGATGGACGTGGC
CAGCTGGGGAGAACTCACTCAGGCCAGTAATGCARGTGGAGGGCTGGAGGAACAAGGGAA
AGAAAATCCCTTCAGAATCCCTTTTAAGACGGTGGCAGAAGGACAATACCAGATGCCTTT
CTCGGCCATCATTGCTTTCCCTGAGCTCCAGCGTTCCTAATGCGAGGTCCGTCCCCCACC
TCTCCTGCACTCAAATGAGAAGCTTATCNN

>02620 D04 193435SCD_013.abl
NNNNNNNNNNNNNNNNNNNNTTTCNCACAGGAAACAGC TATGACCATGATTACGCCAAGC
TCGAANNNNNNNC TCACTAAAGGGAACAAAAGCTGGTACCGGGCCCCCCCTCGAGCCATA
ACTTCGTATAATGTATACTATACGAAGTTATATCGATAAGCTTACGCACTGTAGGGCAAG
ATTGTACAGACCAACCTTTTGGAAGTTTCTCAGTCCCGCTGAAGGCAACCAGGGTGAGCA
TCTGTAACAGTGGAATGTTGACAAGCTCTCTCATGATTAATCCAGGCTCAGGAAGAAAGE
TTGCTTCTGGACAACGTGAGGAAAAAAAAAAAAACCAAARAAACACGCTCCCGGGTTTAC
ATTTTAAAGCATGGTTTGTTACAATAGAGCTGTCCGCTAAGGACTGTTTGTGTCTGCAGC
GCCACCGGCTCTAAGTAGAATCAGGAATCCTCAAACCTGGCTGTAATGATGGACGTGGCC
AGCTGGGGAGAACTCACTCAGGCCAGTAATGCAAGTGGAGGGCTGGAGGAACAAGGGAAA
GAAAATCCCTTCAGAATCCCTTTTAAGACGGTGGCAGAAGGACAATACCAGATGCCTTTC
TCGGCCATCATTGCTTTCCCTGAGCTCCAGCGTTCCTAATGCGAGGTCCGTCCCCCACCT
CTCCTGCACTCAAATGAGAAGCTTATAAGGGCGAATTCCAGCACACTGGCGGCCGTTACT
AGTGGATCCGGCCGGCCCCATAACTTCGNN

>02620 D05 _193436SCD_021.abl
NNNNNNNNNNNNNGCTGNNNGCGANTANGTTGGGTAACGCCAGGGTTTTCCCAGTCACGA
CGTTGTAAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGGGCT
GCAGGGGATAACTTCGTATAATGTATACTATACGAAGTTATGGGGCCGGCCGGATCCACT
AGTAACGGCCGCCAGTGTGCTGGAATTCGCCCTTATAAGCTTCTCATTTGAGTGCAGGAG
AGGTGGGGGACGGACCTCGCATTAGGAACGCTGGAGCTCAGGGAAAGCAATGATGGCCGA
GAAAGGCATCTGGTATTGTCCTTCTGCCACCGTCTTAAAAGGGATTCTGAAGGGATTTTC
TTTCCCTTGTTCCTCCAGCCCTCCACTTGCATTACTGGCCTGAGTGAGTTCTCCCCAGCT
GGCCACGTCCATCATTACAGCCAGGTTTGAGGATTCCTGATTCTACTTAGAGCCGGTGGC
GCTGCAGACACAAACAGTCCTTAGCGGACAGCTCTATTGTAACAAACCATGCTTTAAAAT
GTAAACCCGGGAGCGTGTTTTTTTGGTTTTTTT TTTTTTCCTCACGTTGTCCAGAAGCAA
CCTTTCTTCCTGAGCCTGGATTAATCATGAGAGAGCTTGTCAACATTCCACTGTTACAGA
TGCTCACCCTGGTTGCCTTCAGCGGGACTGAGAAACTTCCAAAAGGTTGGTCTGTACAAT
CTTGCCCTACAGTGCGTAAGCTTATCGATN

History | Options + |

o= =
Talk

4: Reads @ R
3 sequences, format: fasta, database:
?

Info:

>02620 D03 _193434SCD_013.abl

NNNNKNNNNNNENNNGCTGNNGGCGNNTNNGTTGGGTA
GACGTTGTAARACGACGGCCAGTGAATTGTAATACGAC
CTGCAGGGGATAACTTCGTATAATGTATACTATACGAA
CTAGTAACGGCCGCCAGTETGCTGGAATTCGCCCTTAT
GATTGTACAGACCAACCTTTTGGAAGTTTCTCAGTCCC

& ) el
3: P51003: @ R
| 2: Motif Search @ R
| 1: Motif Search @ ] %




Next Gen Sequencing

FMI pipeline for tag based applications (lllumina GA ll)

rt

pre-processing ——> impo data is inside “Galaxy”

I

Y

QC tools

extract tools
- bed / wig files

- expression tables
- coordinates based
- annotation based

to (multiple) genomes
to (multiple) annotation DBs

....just a bunah rfcdl\erdssaipts! EM

Friedrich Miescher Institute

for Biomedical Research



Next Gen Sequencing

FMI: DeepSegRepository

= Remove adagtor sequences
from 5'/3" ends of reads the pipeline ‘starts’ with a fasta file:

= Import sample into deepSeq
bt/ ‘upload file’

= Trigger annoation (alignment)
of a sample against reference ] . .
sequences Access Libraries

= Select samples from the
deepSeq repository

= Create guality control plots - e .
(repeatedness, error rate and — data is inside “Galaxy”

aligned fraction)

s Create full report that classifies
reads into biological types

= Extract data from the repository
(expression levels, etc.)

Friedrich Miescher Institute
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Next Gen Sequencing

data is inside “Galaxy”

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

0

>-1350550920:7:1:162:1723
ACATAGCTCGCTTTGAAATCGCGATTACGTTATTG
>~1350550920:7:1:785:1842
GAAAAGTTTAAATAAAGAATTCGGCAAAAATAATA
>-1350550920:7:1:75B8:1838
GAAACTGTATAAMCAGGTGCAGGTCCCATAATGGT
>-1350550920:7:1:196:946
AAATATCAATCCGAGCAGTTATTGCTGTCGATGATG
>-1350550920:7:1:790:1830
GAGAACAGTTTCCTGTTGCCCTTGTGGTGGACACG
>~1350550920:7:1:985:1558
GTAAATACAAATAAAARAMMATGATGCACCGTTAG
>-1350550920:7:1:786:1833
GAAGTTTTCTATATCTTGTGTTTTTGGTTTTTAAG
>~1350550920:7:1:131:B59
AATACACTGATTTCGCTGGTCTTGTGCTTCAGATT
>-1350550920:7:1:943:1618
GTTTTTGCAAACAAATCCAGCCATGGTGCGTATGA
>-1350550920:7:1:885:1868
GAGTTGTITCCTTTCGGTTTTTCGTTTGCCTTTIGTG
>-1350550920:7:1:217:1718
AACAAGGTCCGAGTCGTTACAGTGAAGACTGCTCA
>-1350550920:7:1:850:1851
GGGATTITTATTCTCTTCCTCGCTTTCCTTGAGCG
>~1350550920:7:1:181:911
AAGATOTCATTOGATTATTPECTACTACCACTAAR

History

O A
Talk

5: ® (R
DM 100000 RNAseq.fa

5.9 Mb, format: fasta, database: ?
Info: uploaded fasta file

& =

>-1350550920:7:1:162:1723
ACATAGCTCGCTTTGAAATCGCGATTACGTTATTG
>=1350550920:7:1:785:1842

GAAARGTTTARATAAAGAATTCGGCAAAAATAATA
>~1350550920:7:1:758:1838
GAAACTGTATAMACAGGTGCAGGTCCCATAATGGET

 ————————— YIS

Friedrich Miescher Institute
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Next Gen Sequencing

Remove adaptor sequences

Clean-up these sequences:
| 5: DM_100000_RNAseq.fa |+ |

Sequence to be removed from 5'-end of the reads:

If empty, nothing will be removed from the 5'-end of reads.

Sequence to be removed from 3'-end of the reads:

ACGTACGTACGT

If empty, nothing will be removed from the 3'-end of reads.

Friedrich Miescher Institute
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Next Gen Sequencing
data is inside “Galaxy”

BRI

SUMMARY : History | Options + |
Number of sequences:
input sequences : 100000 (100.0%) /7 [
unique sequences : 89948 ( 89.9%) E’B =
Talk
Adaptor removal: —
full matches to 5'-adaptor : 0 ( 0.0%) iz @ R
inexact suffix matches to 5'-adaptor : 0 ( 0.0%) DM 100000 RNAsegq.fa log
exact suffix matches to 5'-adaptor : 0 ( 0.0%)
full matches to 3'-adaptor : 23 ( 0.0%) 6
inexact prefix matches to 3'-adaptor : 116 ( 0.1%) == @R
exact prefix matches to 3'-adaptor : 32615 ( 32.6%) DM 100000 RNAsegq.fa cleaned
89,673 sequences, format: fasta,
total matches to 5'-adaptor : 0 ( 0.0%) database: ?
total matches to 3'-adaptor : 32754 ( 32.8%) Info:
unique sequences (w/o adaptors) : 89946 ( 89.9%) i He’ &=
Sequence filtering: >-1350550920:7:1:777:945 1
5'-adaptor alignment too short : 0 ( 0.0%) AARAGTCGGGCANGCAGRACCCARRRACAGTCG
3'~adaptor alignment too short : 0 ( 0.0%) >-1350550920:7:1:1082:464 1
too short : 16 ( 0.0%) GAGAAGCCGCAGGCCTCTGCCTTGGATGCCACGET
too many non-base characters : 223 ( 0.2%) >-1350550920:7:1:71:17 1
low entropy ¢ 4.6 -0m) GTACAGCCATTGACCGTAGCTGTCCAGCTCGAAG
Final segquences: € P <>
passed : 99717 ( 99.7%)
5 @® () R
DM 100000 RNAseq.fa
5.9 Mb, format: fasta, database: ? \Z
Infn' ninlanadeard facra fils =




Next Gen Sequencing

Import sample

Import these sequences:
' 6: DM_100000_RNAseq.fa cleaned |+ |

Sample identifier:
galaxy_talk

The sample identifier has to be unique.

Sample description:

a small example

You can enter any description information into this free text field.

Friedrich Miescher Institute
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A

Next Gen Sequencing

data is outside “Galaxy”

loading sequences...
filtering sequences...

sample ID:

description

unique seguences
unique sq after filter
total counts

galaxy_ talk

hansrudolf.hotz@fmi.ch: a small example
89673

89673

99717

The new sample galaxy talk was successfully imported

v

History | Options ~ |
SIE] A
Talk

8 @7 X

DM 100000 RNAseg.fa cleaned
import log

YA @ ] B
DM 100000 RNAseq.fa log

6: @ R
DM 100000 RNAseq.fa cleaned

® R

Friedrich Miescher Institute
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Next Gen Sequencing

gbioinfo
gbioinfo
galaxy gbioinfo
galaxy gbioinfo
haruhotz gbioinfo
lienertf gbioinfo

galaxy
galaxy

cd galaxy talk

gbioinfo
gbioinfo
gbioinfo
gbioinfo

galaxy
galaxy
galaxy
galaxy
galaxy
galaxy

head description.txt

4096
4096
4096
4096
4096
4096

40
4096
4096
4096

gbioinfo 6304977
gbioinfo 6304977

2010-05-11
2010-05-06
2009-11-18
2010-05-04
2010-05-05
2009-12-08

2010-05-06
2010-05-06
2010-05-06
2010-05-06
2010-05-06
2010-05-06

data is outside “Galaxy”

14:50
13:46
17:46
15:55
09:03
09:08

13:46
13:48
13:48
13:48
13:46
13:46

hansrudolf.hotz@fmi.ch: a small example

galaxy_ talk
galaxy workshop
GM_8 com_ H3K9me3
ME K27me3

ME K27me3_2
CA_H3K9me2a_quant

description.txt
errorLogs
fullReports
mappings
seqgs.tab
seqs_unfi.tab



Next Gen Sequencing
data is outside “Galaxy”

‘ Trigger annoation (alignment)

Sample identifier:
| galaxy_talk 4

The sample identifier to be annotated.

Genome assembly:

' dm3 (D.melanogaster Apr. 2006, BDGP 4|
Select the reference genome for the sample.

Annotation database:

dmVO1 (D.melanogaster v1) '+ |
Select the reference annotation database for the sample.

Friedrich Miescher Institute
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Next Gen Sequencing

data is outside “Galaxy”

successfully finished annotation of galaxy_ talk to dm3-dmVO0l-aln2

History Options + |
= OB
Talk

log

1 lines, format: txt, database: ?
Info:

] o

successfully finished annotation of

L IS

Friedrich Miescher Institute
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Next Gen Sequencing

Select samples

Available sar!ples:
' Select All || Unselect All |

[1100205_433DMAAXX_6_b10 (ce6, sPombe :
sPombeVO01, ceVO1)
[1100205_433DMAAXX_6_b11 (sPombe :
sPombeV01)

[1100205_433DMAAXX_6_b12 (sPombe :
sPombeVO01)

[1100205_433DMAAXX_6_b13 (sPombe :
sPombeV01)

[1100205_433DMAAXX_6_b14 (sPombe :
sPombeV01)

[1fly_mRNA (dm3, ce6 : dmV01, ceV01)
dgalaxy_talk (dm3 : dmVvO01)
dgalaxy_workshop (dm3 : dmVv01)

[ mouseTest (mm9, mm8 : mmV02)
Use tickboxes to select samples to be stored in a sample set

Friedrich Miescher Institute
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Next Gen Sequencing

galaxy talk History | Options + |
" .| | galaxy_workshop ]
1S B
Talk
@ R
2 lines, format: samplelist,
database: ?
Info:
=l © e

galaxy talk

galaxy workshop

Friedrich Miescher Institute
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Next Gen Sequencing
data is outside “Galaxy”

‘ Create quality control plots ‘

Sample selection:
' sample list 4]

Do you want to work with a single sample or a sample list?

Sample list:

| 10: sample list I+

The list with sample identifiers to be used. If you don't see any items, use 'Select samples’
first.

Genome assembly:

' ce6 (C.elegans May 2008, WS190) H
Select the reference genome assembly.

Annotation database:

[ ceV01 (C.elegans v1) m
Select the reference annotation database.

Read length:

P —
36 |
Analyze up to this many bases in each read alignment.

Maximum number of alignment errors:
2 |

This is the maxium number of errors to be expected in alignments.

Friedrich Miescher Institute
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Next Gen Sequencing
data is outside “Galaxy”

‘ Create quality control plots

Sample selection:

' Single sample |4}
Do you want to work with a single sample or a sample list?

Sample identifier:
[ galaxy_talk m

The sample identifier to be used.

Genome assembly:

' dm3 (D.melanogaster Apr. 2006, BDGP 14|
Select the reference genome assembly.

Annotation database:

| dmV01 (D.melanogaster v1) 4
Select the reference annotation database.

Read length:

B ——

36 |

Analyze up to this many bases in each read alignment.
Maximum number of alignment errors:

2

This is the maxium number of errors to be expected in alignments.

Friedrich Miescher Institute
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Next Gen Sequencing

data (result) is inside “Galaxy”

History | Options + |
0 The following job has been succesfully added to the queue: e O
Talk
11: QC-plot: repeatedness (dm3-dmV01-aln2)
13: QC-plot: fraction @ %
12: QC-plot: error profiles (dm3-dmVO01-aln2)

aligned (dm3-dmV01-aln2)

12: QC-plot: error @ R

13: QC-plot: fraction aligned (dm3-dmV01-aln2)
profiles (dm3-dmV01-aln2)

You can check the status of queued jobs and view the resulting data by refreshing the
History pane. When the job has been run the status will change from ‘running' to M ® R

‘finished' if completed succesfully or ‘error' if problems were encountered. egeatedness (dm3-dmVO01-aln2)

v

2 lines, format: samplelist,
database: ?

|10 sample list @ R

Friedrich Miescher Institute
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Next Gen Sequencing

Create full report

Sample selection:
' Single sample |+ |

Do you want to work with a single sample or a sample list?

Sample identifier:
| galaxy_talk 4

The sample identifier to be used.

Genome assembly:

' dm3 (D.melanogaster Apr. 2006, BDGP i |
Select the reference genome assembly.

Annotation database:

' dmVO01 (D.melanogaster v1) I+ |
Select the reference annotation database.

A

Friedrich Miescher Institute
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Next Gen Sequencing

data (result) is inside “Galaxy”

History  Options ~ |
Q= ZAE
Talk
14: dm3-dmV01-aln2 ‘@ § %
full report
|
LOW/ES

aligned (dm3-dmV01-aln2)

I : QC-plot: fraction

#dm3-dmV0l-aln2 normsk galaxy talk
~| | rRNA+ 1088
rRNA- 536
tRNA+ 0
tRNA~ 0
SnRNA+ 1
snRNA- 0
SnoRNA+ 0
snoRNA- 0
miRNA+ 0
miRNA- 0
PiRNA+ 1
piRNA- 0
mMRNA+ 40375
mRNA- 36623
‘| unknown unmapped 5850
unknown_overmapped 689
unknown_non-repeat 14554
unknown_repeat 0

® (] R

profiles (dm3-dmV01-aln2)

I 12: QC-plot: error

® (] R

repeatedness (dm3-dmV01-aln2)

I 11: QC-plot:

Friedrich Miescher Institute
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Next Gen Sequencing

Extract data (step 1 of 2)

Sample selection:
' Single sample |+ |

Do you want to work with a single sample or a sample list?

Sample identifier:
| galaxy_talk 3

The sample identifier to be used.

Genome assembly:

' dm3 (D.melanogaster Apr. 2006, BDGP I % |
Select the reference genome assembly.

Annotation database:

dmV01 (D.melanogaster v1) |41
Select the reference annotation database for the sample.

(Next step)

Friedrich Miescher Institute
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Next Gen Sequencing

Extract data (step 2 of 2)

Strand selection:

Ignore strand (use all) -
Filter alignments by strand

Maximum number of hits per reads:

" up to 100 hits per read 2
Only include reads with up to this many hits

Ignore read counts:

O

Treat each unique read sequence as if would only have been observed once

Data extract mode:

' Annotation-based profiles =
What kind of data should be extracted?

Annotation type:

mRNA_dm_refseq M
Select the annotation type for your summary

Length normalization:

Ono
® yes

Normalize counts by the length of features?

Friedrich Miescher Institute
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Next Gen Sequencing
data (result) is inside “Galaxy”

#targetId;de-diOl-aan;maxhits-loo;norm;type-mm History . Options |
NM_ 001007095 2.91756

NM_001007096 2.99338 e
NM 001014452  9.41581 o =
NM_ 001014453 7.19727 Talk

NM_001014454 9.32627

NM 001014455 9.64373 I 15: annotation summary ® { %
NM_001014456 0.00000

NM_ 001014457 0.00000

NM 001014458  0.00000 14: dm3-dmV0l-aln2 @ J X
NM 001014459  3.76299 full report

NM_001014460 12.59257

NM 001014461 0.00000 13: QC-plot: fraction ® ] R
NM 001014462 0.00000 aligned (dm3-dmV01-aln2)
NM_001014463 0.00000

NM_001014464 0.60443

NM 001014465  0.00000 Z—Q&M ® (X
NM_ 001014467 0.00000

NM 001014468 0.00000 11: OC-plot: @ ] R
NM 001014469 0.00000 repeatedness (dm3-dmV01-aln2)
NM_ 001014474 0.00000

NM_001014475 5.39321 _ -

NM_ 001014476  7.11771 20: sample Hsy ® 7 X
NM_ 001014477 7.24376

NM_ 001014478 0.00000 ua_laxv talk annotation ® &
NM_001014479 0.00000

NM_001014480 0.00000 1 Imes format: txt, database: ?




Next Gen Sequencing

....just a bunch of Perl scripts!

pre-processing ——> import data is inside “Galaxy”

QC tools

extract tools
- bed / wig files

- expression tables
- coordinates based
- annotation based

to (multiple) genomes
to (multiple) annotation DBs

data is outside “Galaxy” FM

Friedrich Miescher Institute
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