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I Data generation in Microbiology

Mostly small well documented reports

9E+11

Present

7E+11

S5E+11

2E+11

OE+00




Data explosion

* Development of high-throughput sequencing .%é‘-;_.,
* Unravelling the sequence of DNA (ATGC * 5.000.000) w* & #
« Unravelling the composition of a sample RS2
« Unravelling the activity of genes (things that do the work)

That is not the only “thing” generating data... but it is the
easiest and largest to capture

273+ petabyte stored at EBI (annual report 2018)




Unlocking

Microbial potential

An open infrastructure for exploring new horizons
for research on microbial communities.

Modular reactor § Parallel cultivation I, Biodiscovery suite [Eats

systems

WU-ETE

-

Dry laboratory




Data ingestion, sequence data (omics workflow)

CLUCCORCTICT
LLOCCONCTIT
Sample Sequencing
Facilities

preparation

l

AR S QY

Generated data

Sample metadata



Metadata

 All project data is stored * |ISA-tab is standard
according to the: e minimal information system

 Project (information)

* Investigation (experimental design)

» Study (Patient, Animal, reactor ID) . iS&tOOls

* Assay (Datasets)

.
Format... X o=




Metadata

Generic Specific
 To what project does it belong « Environmental conditions
to?

e Collection time / date

* Who is responsible? « Geographical locations

« Contact details e Host



Semantic

Alice

http://example.org/aliceime

>

http://fexample.org/bob#ime

Person "1990-07-04"""xsd:date

foaf:Person

The Mona Lisa
http://www.wikidata.org/entity/Q12418

ranslation

Leonardo Da Vinci

http://dbpedia.org/resource/
Leonardo_da_Vinci

dcterms:title
“Mona Lisa”

La Joconde a Washington

http://data.europeana.eu/item/04802/243FA
8618938F4117025F17A8B813C5FIAA4D619

nician X
Project X http://dbpedia.ora/resource/
http://fexample.org/alicetime

dcterms:title
"Assay run A5"

foaf:assay /
> |

Amplicon data
http://www.wikidata.org/entity/Q12418

http://example.org/bobiime

Smart store 5

http://data.europeana.eu/item/04802/243FA
Sample "1990-07-04""xsd:date 8618938F4117025F17A8B813C5FIAA4DE19

unlock:Sample



Article | Open Access | Published: 04 November 2019
The Empusa code generator and its
application to GBOL, an extendable

E ' p UuSa va ‘ | d ato r ontology for genome annotation

Jesse C. J. van Dam, Jasper J. Koehorst, Jon Olav Vik, Vitor A. P. Martins dos

Santos, Peter J. Schaap & Maria Suarez-Diez

Scientific Data 6, Article number: 254 (2019) | Cite this article

w_’ RDF2Graph

Probe for structure

* Metadata ontology

Build Ontology 1

Simplified ontology e OWL/S h Ex fO rmat

e ﬁ_,w. * Varying requirements
transfer and accept data w
‘ W . Continuous validation

4
=] through XSLX > RDF




Data ingestion, sequence data

Sample Sequencing
preparation Shipment Facilities
‘/ Data ingestion system \'/
: — k o Generated data
v - S

Sample metadata

=N
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Storage, storage, storage

Reasons why

* Data storage
« Metadata storage (AVU triples)

* Mount (e.g. webday, for lab
equipment/ users)

* APl (Python / Java)

* Query interface (iquest)

AU LOITIALET S LOTAgC

LITYESL LLIEEITTG
% 3
INAEXING = — (EOMplrance
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,A\’na‘ IPublishing

CC

Intequity Provenance



iIRODS zone UNLOCK hosted at SURF

V’M 1— | ] | || | ] | || | ] | ||
{ \
[
' |
I | Metadata layer
I iCat database Rule engine |
\ aa e e s - s - EE O EE,. s . /
VM2 . VM 3 '
a ) a )
X
X
“ Storage layer
- NFS link to Data Archi
. N (@) ala Arcnive
\Dlsk storage (CEPH block)) \ )

Storage Resource Tier O Storage Resource Tier 1



Project
Investigation
Study
Assay

Worktlow

Step

INSIDE/

INSO001/ INSO05/
I
I I
INSOO1-P1-15- INSO01-P1-13-
11-17/ 11-16/

I
ImpactProBioti
ca/
I

/
/

METADATA

METADATA

METADATA

METADATA



Example

*Every individual pig, human, bioreactor is a study

Project Investigation Study* AssayType Data Assay

/INSIDE/ 1_ImpactOfProbiotica/S _INSO001/Amplicon/ INSO01-P1-13-11-16/Unprocessed/1.fastq.gz
/INSIDE/ 1 _ImpactOfProbiotica/S INSOO1/Amplicon/ INSOO1-P1-13-11-16/Processed/

AmpliconWorkflow/Step 2 NGTaxX 2.0 #1/x_.biom
/x.rdf

Workflows



Compute
Majority of the data generated can be automatically (pre-) processed

“n'm B

 Quality control * Easy to develop modules =
o docker
« Characterisation * Easy to deploy
» Conversion e Don't care where it runs
* Local
| ocal compute cluster | * Remote
HPC Wageningen Wl * Cloud
HPC SURF Sara  'iliiin




I IRODS metadata & rule system ST

Combined with the Common Workflow Language LANGUAGE

File: amplicon_run.yml (contains parameters)
Attribute - workflow
Value - workflow_amplicon.cwl (CWL to execute)

Unit - Running (Status)

Workflow Sl e

Rule trigger Kubernetes
cluster

argument file




I Kubernetes workflow

Call received
Scheduled

Allocated to node matching requirements (CPU/Memory)

CWL starts, runs jobs, retrieves data, preserves output files and RDF result

files
Output files / metadata run RDF files synchronised to iRODS




A (public) use case: DIABIMMUNE

Development of the gut microbiome of babies (followed over 600 days)

© @ 06

PROJECT INVESTIGATIONS STUDIES VARIABLES DNA SAMPLES
1 3 289 60 3204

Raw data storage 1 hour
Metadata registration days (=1 hour)

Organise data 1 hour

Deploy workflow files (yml) <1 hour

Kubernetes processing (embarrassingly parallel) 12 hours

Result storage




Jupyter notebook integration

&
« Metadata as RDF r \
* SPARQL queries Jupyter

« Sample information / parameters
 Provenance of workflows or datasets

‘ API
Microbial composition of babies born

through c-section and when they did not eat fruit yet
RODS
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