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Motivation I

How are these research objects created and how are they used?

Source: M. Schröder, S. Staehlke, J. B. Nebe, and F. Krüger. Sfb-elaine/biomedical-jupyter-examples: v1.0, 2019. DOI: 10.5281/zenodo.3548652
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Motivation II

Image source: https://lod-cloud.net (right)
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Electronic Lab Notebooks (ELNs)

• ELNs are software tools for
textual documentation of
wet-lab experiments

• In contrast to analog lab
notebooks: sharing and
searching

• Inventory database allows
re-use of defined research
objects

• File attachments for data
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ELN Protocols vs. Experimental Protocols

Experimental Protocols: (published) instructions to conduct experimental investigations,
e. g. Standard Operating Procedures

Protocol source: https://jcggdb.jp/GlycoPOD/protocolShow.action?nodeId=t27

ELN Protocols: instances of experimental protocols with timestamps, lot numbers,
measurement data, and others
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Use case: Ca-imaging

Detection of intracellular calcium ions (Ca2+) dynamics by Ca-imaging
Original study published by Staehlke et al.1 in their article “Enhanced calcium ion
mobilization in osteoblasts on amino group containing plasma polymer nanolayer ”

• Intracellular Ca2+ are responsible as a second messenger system for signal
transmission, which ultimately control cell functions

• The role of intracellular Ca2+ dynamic on different chemical surface conditions is
investigated:

1. bare titanium (Ti),
2. Ti with plasma polymerized allylamine (Ti+PPAAm) which was provided by Leibniz

Institute for Plasma Science and Technology (INP) Greifswald
3. Ti with a collagen type-I-layer (Ti+COL)
4. tissue culture plastic (IBIDI)

1Staehlke, S., Rebl, H., Finke, B., Mueller, P., Gruening, M., Nebe, J.B.: Enhanced calcium ion mobilization in osteoblasts on amino group containing plasma
polymer nanolayer. Cell & Bioscience 8(1) (Mar 2018). https://doi.org/10.1186/s13578-018-0220-8
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Semantic Modelling: Modelling Process

Modelling Process:

1. Search BioPortal and Ontobee for relevant ontologies

2. Select set of ontologies (prefer BFO compatible ones)

3. Add identifier of ontology classes into ELN protocol/database

4. Create semantic model: instances of classes represent particular entities and
activities

5. Add references to other knowledge graphs (e. g. Wikidata, DBpedia)

� Semantic Model available at Github:
https://github.com/m6121/Semantic-Modelling-CA-Imaging
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Semantic Modelling: Inventory Items

Modelling of MG-63 cells with LOT number 57840088 supplied from ATCC

MG-63_(P25,_LOT_57840088)
supplier_id: "CRL1427"

obo:CLO_0051628: "Passage
number 25"

MG-63_(LOT_57840088)
supplier_id: "CRL1427"

is_passage_of

lot_MG-63
rdfs:label: "LOT

57840088"

has_lot_number

has_lot_number
(MG-63 cell)

obo:CLO_0007699

(lot number)
obo:IAO_0000132

(Organization)
prov:Organization

(ATCC)
obo:CLO_0000006

(Person)
prov:Person

S-St
prov:wasAttributedTo

(has_supplier)
obo:OBI_0000647

(has_supplier)
obo:OBI_0000647

• Biological and chemical resources such as FCS, DMEM, or PBS are modelled
employing this schema

• Similarly, devices and software are modeled by creating instances of existing classes

November 2nd, 2020 UNIVERSITY OF ROSTOCK | CRC 1270 Electrically active Implants - ELAINE7/10



Semantic Modelling: Activities

Modelling of the data recording employing the LSM 780 microscope

plan_NUNC_MG-63_Ti-
PPAAm_Record_Observation_data

rdfs:comment: "..."

ZEN_2011
rdfs:label: "ZEN 2011 (black edition)"

Publisher: "Carl Zeiss"
....

LSM-780
has_camera_objective: 'C-Apochromat 40× water

immersion objective'

(data set)
obo:IAO_0000100

(measurement datum)
obo:IAO_0000109

(image)
obo:IAO_0000101

(data format specification)
obo:IAO_0000098

S-St
prov:wasAssociatedWith

(image creation)
obo:OBI_0001007

(laser scanning confocal
microscope)

obo:OBI_0001125

(image acquisition function)
obo:OBI_0000397

NUNC_MG-63_Ti-PPAAm_Observation_data

NUNC_MG-63_Ti-PPAAm_Observation_data_CZI
fabio:hasURL: "file://..."

sha256sum: "a2c5d909..."

czi
rdfs:label: Carl Zeiss

Image Data File

NUNC_MG-63_Ti-PPAAm_Record_Observation_data

LSM-780_Scan_Function

(Activity)
prov:Activity

(Person)
prov:Person

(has_specified_output)
obo:OBI_0000299

has_format

(part of continuant at all times that whole exists)
obo:BFO_0000186

(inheres in)
obo:RO_0000052

(realized in)
obo:BFO_0000054

(plan specification)
obo:IAO_0000104

(has_specified_input)
obo:OBI_0000293NUNC_MG-63_Ti-

PPAAm_IBIDI_Relocated
cell_count: 100,000

(cell line culture)
obo:OBI_0001911

(realizes)
obo:BFO_0000055

(software)
obo:IAO_0000010

prov:used

(data file)
fabio:DataFile

ATP

(ATP)
obo:CHEBI_15422

prov:used

November 2nd, 2020 UNIVERSITY OF ROSTOCK | CRC 1270 Electrically active Implants - ELAINE8/10



Summary

• ELN protocols are more than descriptions of experimental procedures. In
contrast to published experimental protocols, they also include timestamps,
measurement data, results and more.

• ELN protocols can be used for the provenance documentation of research data.
• Semantic models can be created employing well-engineered ontologies

referenced in databases.

November 2nd, 2020 UNIVERSITY OF ROSTOCK | CRC 1270 Electrically active Implants - ELAINE9/10



Thanks for your attention.
Questions?

� OpenScience.ELAINE@uni-rostock.de

� www.elaine.uni-rostock.de

� github.com/SFB-ELAINE

8 twitter.com/SFB_ELAINE

Funded by the Deutsche Forschungsgemeinschaft
(DFG, German Research Foundation):
SFB 1270/1 - 299150580.
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