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

| A~ | 8 | ¢ | o | € | F | & | H | o | 3 | k | ¢ | M | N | o
1 |Ref PPAAM, n3, 1. Zeitserie von 240 Zyklen, beim 90. Zyklus ATP Zugabe (10 pl 100mM)
2
3 _|Mean Intensity von definierten Bereichen
4 [sekunden Cell1 Cell2 cell3 Cell4 cells Cell cell? cells celly Cell10 MW D SEM
5 0 49,02849 66,292086 93,65812| 69,991279 104,41667 151,89511 63,987252 78,186047 39,308131 44,534226 76,129741 33,702127 10,657548
3 2 48,478632| 66,130935 89,517094 68,122093 101,24569 147,91092 63,453258 74,790698 39,413695 43,090774 74,215379 32415243 10,2506
7 4 47.39886) 64,332374 87,571225 66,563953 100,3204 143.43103 62,002833 73,440407 38,697575 42,258929 72,601759 31,503862 9,9623959
8 6 46,619658 63,309353 85,22792| 66,321221 98,093391 140,56322 61,240793 71,731105 38,43224 42,316964 71,385586 30,602524 9,6773679
Time ‘ R1 1 R2 1 R3 1 R4 1 R5 1 R6 1 R7 1
<dbl> ‘ <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl>
0.00000000 | 46.72451  41.20412 61.08680 49.62056 46.63363 2
A data.frame: 6 x 32 0.03333333 | 47.42576 41.16292 59.47378 49.35888 46.36106

0.06668333 | 47.51699 40.81461 58.82821 48.74019 47.51150 5

0.10005000 | 46.64937 41.20599 57.90958 48.95701 47.66018 50.66304

0.13336667 | 46.97317 41.40075 56.84448 48.80000 46.85133 54.34559 50.37862

0.16673333 ‘ 46.06977  40.94944 56.06510 49.34579 46.72389 55.16360 49.93297

Ti Ti+PPAAm Ti+Col IBIDI
CaSignal
Basal Level 38.8+0.3 52.0£0.5 44.5:0.4 17.2:0.2
After ATP 49.9+0.6 89.1+1.0 55.2:0.6 23.6+0.3

Source: M. Schréder, S. Staehlke, J. B. Nebe, and F. Kriiger. Sfb-elaine/biomedical-jupyter-examples: v1.0, 2019. DOI: 10.5281/zenodo.3548652
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ELN Protocol

Experiments .
o Linked Data
TOTRD < o o) imsn () i) oo s (s
Ca-Imaging
General Information semantic
representation of
ELN protocol
Protocol
Preparation
- ==
o -
includes timestamps, lot numbers,
researchers, locations as well as
measurement data, results, and comments
B B B Provenance
. . E documentation of
N . research data
B ]
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https://lod-cloud.net

Electronic Lab Notebooks (ELNs)

« ELNSs 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

Universitat (i
Rostock

Eloine

electrically active implants

SFB 1270
) Col, type | Ti-Col
SOFTWARE # O PROTEN [2020.07.15 70 2202007.15
Plasma Finish V55G Ti-PPAAM Ti
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Experimental Protocols: (published) instructions to conduct experimental investigations,
e. g. Standard Operating Procedures

* n-octylglucoside (Merck Millipore, Billerica, MA, #494459)
* Cardiolipin (Sigma-Aldrich, St. Louis. MO, #C0563)
* Diethylenctriaminepentaacetic acid (DETAPAC) (Sigma-Aldrich, #D1133)
Reagents * Chioroform (CHCly)
* Methanol (MeOH)
* CHCl3-McOH mixture (C/M. volume/volume)
* Distilled water (DW)
* TLC plate (Silicagel 60, 20 x 20 cm. Merck Millipore)

A * Speed Vac concentrator (Thermo Fisher Scientific Inc.. Waltham, MA)
; * Imaging analyzer (FLA 5000, Fujifilm, Tokyo, Japan)

* Dounce homogenizer

1. Preparation of the Recombinant Ceramide Kinase

1) Transfect the HEK293 cells with a human CerK expression vector. Comment 0
2) Wash the transfected cells with cold phosphate-buffered saline (PBS) after 1 day. Comment 0

¢

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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https://jcggdb.jp/GlycoPOD/protocolShow.action?nodeId=t27
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Detection of intracellular calcium ions (Ca?*) dynamics by Ca-imaging
Original study published by Staehlke et al." in their article “Enhanced calcium ion
mobilization in osteoblasts on amino group containing plasma polymer nanolayer”

« Intracellular Ca®* are responsible as a second messenger system for signal
transmission, which ultimately control cell functions

« The role of intracellular Ca®* dynamic on different chemical surface conditions is
investigated:
1. bare titanium (Ti),
2. Tiwith plasma polymerized allylamine (Ti+PPAAm) which was provided by Leibniz
Institute for Plasma Science and Technology (INP) Greifswald
3. Tiwith a collagen type-I-layer (Ti+COL)
4. tissue culture plastic (IBIDI)

1Slaehlke, 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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https://doi.org/10.1186/s13578-018-0220-8

Semantic Modelling: Modelling Process Elaine

electrically active implants
SFB 1270

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-TImaging
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https://github.com/m6121/Semantic-Modelling-CA-Imaging
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Modelling of MG-63 cells with LOT number 57840088 supplied from ATCC
lot_MG-63 o
(otnumber) o A (Organization)
obo:1AO_0000132 /€ ’d";’gfg’o'a'a‘.,m prov:Organization
A
(MG-B3cel) ... MG-63_(LOT_57840088)
0bo:CLO_0007699 supplier_id: "CRL1427"_has_lot_number
A ‘ (has_supplier)
: 0bo:0BI_0000647 (ATCO)
: 0bo:CLO_0000006
(o) ; is_passage_of
prov:Person ;
A ; I (has_supplier)
! : MG-63_(P25, LOT_57840088) 0bo:0BI_0000647
S N RO supplier_id: "CRL1427" y
st 0b0:CLO_0051628: "Passage  has iot_number

prov:wasAttributedTo number 25"

« 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
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Modelling of the data recording employing the LSM 780 microscope

(has_specified_input)

(cellline culture) NUNC_MG-63_Ti- 0bo:OBI_0000293 LSM-780 (laser scanning confocal
0bo:0BI_0001911 EEAAEIEIDRs ooated has_camera_objective: 'C-Apochromat 40x water - microscope)
CELERE TR immersion objective’ 0bo:OBI_0001125
(ATP) )
obo:CHEBI_15422 (inheres in)

0bo:RO_0000052

(lan . plan_NUNC_MG-63_Ti- A
i PPAAm_Record_Ol ion_data : image acquisition function)
0bo:1AO_0000104 e e LSM-780_Scan_Function  ---------3 > Sbo:DBI_DnWSW )
(realizes) rovaused (realized in)
©0bo:BFO_0000055 0bo:BFO_0000054

proviused ZEN20
Idfs:label: "ZEN 2011 (black edition)”
s-st ' NUNC_MG63_Ti-PPAAm_Record_Observation_data - o o e
provwasAssociatedWith r ;
¥ (has_specified_output) _»(~(image creation) Y
(Person) 0bo-OBI_0000299 obo:OBI_0001007
prov:Person obonae e 100 )€ : obo:1AO_0000010
- ' (Activity)
rov:Activi
(image) NUNC_MG-63_Ti-PPAAm_Observation_data B Y
obo:IAC_0000101 /<
(part of continuant at all times that whole exists)
0bo:BFO_0000186
(measurement datum) ™\ ¢ _
0b0:IAO_0000109
NUNC_MG-63_Ti-PPAAm_Observation_data_CZI czi
(Gl " TabiohasURL: "fledl..t —————{ rdsiabel: Carl Zeiss ----»(_ (4218 formet specification)
fabio:DataFi S 008, has_format . Image Data File o
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» 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.

Universitat
Rostock

I November 2nd, 2020 UNIVERSITY OF ROSTOCK | CRC 1270 Electrically active Implants 9/10
b/ Traditio et Innovatio



Eloine

electrically active implants
SFB 1270

Thanks for your attention.
Questions?

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

Gefordert durch

B OpenScience.ELAINE @uni-rostock.de
@uww.elaine.uni-rostock.de

9] 01 -
® github.com/SFB-ELAINE DF Deiitscha
€ twitter.com/SFB_ELAINE Forschungsgemeinschaft
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