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What is de.NBIl and CIBI?
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The 'German Network for Bioinformatics Infrastructure — de.NBI' is a national

infrastructure supported by the Federal Ministry of Education and Research
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News Jobs Help

Swiss German Galaxy Days
de.NBI Summer School 2016: From
Big Data to Big Insights
International de.NBI-Symposium
"Bioinformatics for Human Health &
Disease"

de.NBI Mini symposium
"Bioinformatics for Metagenome
Analysis"

Galaxy DevOps Workshop featured
by de.NBI and ELIXIR



Open for Innovation

KNIME
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SeqgAn is a generic open-source C++ library of efficient
algorithms and data structures for the analysis of NGS data.
www.seqan.de

OpenMS is an open-source software library and tool
collection for computational mass spectrometry.
WWW.0penms.org

KNIME is a user-friendly graphical workbench for the
entire analysis process.
www.knime.org
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Bioinformaticians Experimentalists

software developers software users
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CIBI 2.0 — Partner Projects i TLAB ((7) reewnerstsfel e

* DAIS - Dresden Analysis-of-lmages Suite

 Fiji - Leading software platform for image processing

* Close interactions with the KNIME team already

« Enables CIBI to move towards integration of imaging and omics
« MASH - Metabolite Annotation and SHaring

« Strengthens CIBI in the area of metabolomics

» Close interactions with the OpenMS team already

« Enables CIBI to move towards broader multi-omics integration
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Freie Universita

Partner Project DAIS £5:REINERT LAB

DAIS — Dresden Analysis-of-ilmages
Suite (Myers/Tomancak — MPI CBG)

» Leading software platform for
biological image analysis - Fiji

« State-of-the-art image processing
algorithms

* Integrated with KNIME
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Partner Project MASH

MASH - Metabolite Annotation and Sharing
(Steffen Neumann, |IPB Halle)

« Strengthens CIBI in the area of metabolomics:

* Metabolite identification (MassBank, MetFrag)
» Data sharing (MetaboLights@EMBL-EBI, ISA-Tab)

« Data clinic first-aid consultations

« Tightly integrated with European and international

metabolomics projects and initiatives

KNIME summit 2017 Berlin
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OpenMS and SegAn integration
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Generic KNIME Nodes
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CT D Fo rm at :_: INERTLAB Freie Universitat ? Berlin
Tool description and parameters in XML

<tool name="MasaiMapper" version="0.7.1 [14053]"
docurl="http://www.seqan.de" category="Read Mapping" >
<executableName>masai_mapper</executableName>
<description>Masai Mapper</description>
<manual>Masai is a fast and accurate read mapper based on approximate seeds and
multiple backtracking.
See http://www.segan.de/projects/masai for more information.
(c) Copyright 2011-2012 by Enrico Siragusa.
</manual>
<cli>
<clielement optionldentifier="--write-ctd-file-ext" isList="false">
<mapping referenceName="masai_mapper.write-ctd-file-ext" />
</clielement>
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GKN plugin with node generator :: LAB

Generic KNIME Node project can generate node source code
and provides a base plugin

https://github.com/genericworkflownodes
GKN plugin:

- generic interfaces/abstract classes (config. dialog, param. 1O, tool
executors)

- file handling classes/nodes and flow control nodes with fileports
(uses&extends KNIME filehandling sources)
Node generator:

- Compatible with both (our) internal and external tools. This means,
ANY tool can be integrated in KNIME as long as it has a CTD.

KNIME summit 2017 Berlin 13
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Case study 1: Taxonomic profiling
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~ 13 years ago... FEEREINERTLAB

Th DNA is loaded into automated sequencers. Celera’s The sequencers create am image

utomated sequencers run 24-7 and have the ability t of the DNA samples bei g d oded.
d ipher more th 100 million letters of genetic cod The four le tt ers of the gen code --
per day - the equivalent of 3 percent of the entire human A, C, T, G -- each are as sngned a color.

genetic code everyd Y.

Data volume and cost:
i In 2000 the 3 billion base pairs of the

human genome were sequenced for
about 3 billion US$ Dollar

100 million bp per day

KNIME summit 2017 Berlin 15
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lllumina HiSeq

100 billion bps per day

Within roughly ten years sequencing has
become about 10 million times cheaper
Pangenomics analyses possible

KNIME summit 2017 Berlin 16




Taxonomic Profiling HiREINEF

Taxonomic profiling is a process of generating qualitative and quantitative information
about a composition of a given microbial community.

What is in there?

Actinobacteria o\ \\ll|[/ [/,

Proteobacteria
Others

How much?

Firmicutes

KNIME summit 2017 Berlin 17



Challenges HEREINERTLAB () ruemsesa s

Shared (homologous) regions of genome sequences
across multiple microorganisms
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Freie Universitat Berlin

How existing methods try to S
resolve this ...
Prepare non overlapping reference catalog (MetaPhlAn, GOTTCHA, mOTUs)
- Unable to detect low abundance organisms.
Assign shared reads to their LCA
- Most of the information goes down to the upper levels.

AATGGATGCGC

TCGAACGCGCGACCT

TceancceaecaccT] [ | AATGGATGCGC TCGAACGCGCGACCT GACCC  AATGGATGCGC

~ -1

markers
CGG CGG CGG

TCGAACGCGCGACCT [ [IEMBEEI AATGGATGCGC TCGAACGCGCGACCT GG [ | AATGGATGCGC TCGAACGCGCGACCT| CGG GACCC [AATGGATGCGE TCGAACGCGCGACCT | CGG GACCC |AATGGATGCGC I
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SLIMM - Method

» Collect information about genomes
from mapping results

» Bin reads according to their mapping
positions

1. Shared Reads
2. Uniquely mapping reads

« Discard unlikely genomes based on
coverage landscape using quantile
based cutoff

» Recalculate reads uniqueness

* Assign reads to their LCA and
calculate abundances at a given rank

TLAB (7))

. . oy se 4 [/ .
Freie Universitat '&? Berlin
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Shared Reads |

I bin 11

bin 2

bin 3

bin 4

bin 5

bin 6

SLIMM: Species level identification of microorganisms from metagenomes, PeerJ, 2017 (also GCB 2016)

Temesgen Hailemariam Dadi'2, Bernhard Renard3, Lothar H. Wieler3, Torsten Semmler34, Knut Reinert!->

KNIME summit 2017 Berlin
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Freie Universitd X/ Berlin

Precision, Recall and F1-Score £3REINERTLAB
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SLIMM: Species level identification of microorganisms from metagenomes, Peerd, 2017 (also GCB 2016)
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Download Reference Genomes

L R - 1

Python Edit
Genome Selection (Fasta) File(s) Variable
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Freie Universitit

On a server SIREINERTLAB

L NN J WebPortal x W% Temesgen H.
<« C {Y | @ Secure https://knime.imp.fu-berlin.de/kn. n. o Taxonomic%20Profiling%20(SLIMM)_steps?exec=9086.. @ v |l B @ @ @® :
v & O
KNIME webPortal Setiny Logout
Workflow Repository Taxonomic Profiling (SLIMM)_steps 2017-03-14 10.13.56
> @ Examples N _
~ @ Metagenomics Species level abundances =
¥ i@ dadi Show 25+ entries Search
> A ABR Analysis
> A Taxonomic Profiling (SLIVM) FRowiD Name Taxid i Coverages
¥ A Taxonomic Profiling (SLIMM)_steps
A Taxonomic Profiling (SLIMM)_steps 2017-03-1 - Mitsuokella multacida 52226 6794 40.2321 1 0.387482
* = e — Bl Lactobacillus sp. OTU4228 1572760 3829 2256742 1 0.298943
| A basic_peptide_identification
M | A no upload basic_peptide. identification s Bifidobacterium thermacidophilum 246618 1236 7.31924 1 00816727
1 [ B Mitsuokella jalaludinii 187979 962 5.69669 1 0.0584897
|
mn Bifidobacterium thermophilum 33905 847 5.60786 1 0.0607464
o Lactobacillus amylovorus. 1604 845 5.00385 1 0.0655695
[ RE] Bifidobacterium boum 78343 680 4.02677 1 0.0462096
4 Mo Prevotella sp. P4-65 1602168 484 286611 1 0.0226322
| B Acetivibrio ethanolgignens 290052 220 1.30278 1 0.00879166
| e Lactobacills equicursoris 420845 208 121987 . oo14sa07
'
i e Oscillibacter sp. ER4 1519438 198 11725 1 0.0106222
| - Lactobacillus mucosae EECRTS 0834952 1 0.00890986
¢ s Enterocooous hiras 1354 136 0.805353 1 000706995
1 | B Lactobacilus kitasatonis 237245 107 0633523 1 o.0082142
|
Showing 1o 14 of 14 entries provious [l nex
'
| :
H Species
i @ Vitsuoketa multacida  © Lactobacilus sp. OTUAZ26 @ Bifdobacterium thermacidophium  Mitsuokoll @Bifobacterium thermophium  © Lactobacilus amylovorus
{ @Sobacierium boum  ® Prevotela sp. P4-65 L 5. ERs
| ®Enterococcus hirae Lactobacilus kiasatonis
{
1
'
2
1
)
|
{
1
)
'
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1
Family level abundances
Show 25 ¢ entries Searcn
RowiD Name Taxid Coverages
-, Selenomonadaceae 1843491 7756 45.9288 2 0.45649
Mo Lactobacillaceae 33958 5128 30.3666 s 0373714
s 31953 2863 16.9539 3 0.189025
H H - Oravntaliarasa 1718&0 ana »aaa11 1 LLCETLEY
summi erlin ©2017 KNIME.com AG - Version 4.4.0 23
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Case study 2: Label free quantitation
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Quantitative Data — LC-MS Maps zreneriias () e

Spectra are acquired with rates up to dozens per second
Stacking the spectra yields maps
Resolution:

- Up to millions of points per spectrum

- Tens of thousands of spectra per LC run
Huge 2D datasets of up to hundreds of GB per sample
MS intensity follows the chromatographic concentration

i {14 LR i1
F e
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Freie Universitat Berlin

LC-MS Data (Map)
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1.
2. Align maps

KNIME summit 2017 Berlin

Find features in all maps

- tecrerred

Jogett otee
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1.
2. Align maps

KNIME summit 2017 Berlin

Find features in all maps

frersteeees ‘:i,:::z:-:::-::rd-::-::i

3. Link corresponding features

28



LFQ — Analysis Strategy {REINERTLAB

oerereed

Find features in all maps
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Identify features o o .
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LFQ — Analysis Strategy jgREERTLAR (7
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GENOMICS, PROTEOMICS, ALGORITHMS

Berlin
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Feature Based Allgnment
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D
Peptide
Input Flles ZipLoopStart Identification IDMapper
with search engines
o -
C g &
Spectra in mzML For every Map IDs to
format input FealureFinderCentroided  jeatyres

Finding MS1 features

Qutput Folder

Write
MapAlignerPoseClustering ConsensusMapNormalizer o disk
ZipLoopEnd L L ConsensusTextReader
TextExporter
& FeatureLinkerUnlabeledQT . &8
Align all maps . Normalze L
Collect To KNIME
results Human readable table
export

Link features
across maps

Histogram

i

Charge
distribution

Row Splitter

Spiit
human vs. bacterial
peptides

'Spiked-in human peptides

‘ Column Filter R Snippet Box Plot

> > R » =l
e a L]
Remove log-transform

unnecessary

Peptides from bacterial background

Column Filter R Snippet Box Plot
> e > R/ » =0 2
L] o a
Remove log-transform

unnecessary




CIBI setup in projects HEREINERTLAB. () reumsmn o

Ess-B)A R

Biologische Gefahren, Analyse und
Resilienz der Lebensmittelwarenketten

Bioinformatics
Solution Center

\
o (I
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BMBF project together
with KNIME, led by BfR

Permanent consulting positions
@FU Berlin for —omics data analysis

Code modernization in IPCC
Vectorization and multicore support
of the whole SegAn library
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Thank you for your attention!
Tomorrow you can Visit

SegAn and OpenMS (CIBl/de.nbi)
Integration Workshop
(1-Berlin-Dubai room)

KNIME



