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How data sharing and re-use can
make our science more ethical

Use (and re-use) of animals in neuroscience
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My research

e Rats and mice

* Neuroanatomy and brain * _
development through
neuroinformatics

* Data sharing




Domus Medica, Oslo, 2019

* | was a PhD student trying to build a
database based on literature

* Arude awakening to some of our
scientific practices...
* Lack of information
* Partial data reporting
* Raw data almost always unavailable




FENS, Paris, 2022

e Seminar about intentions of EU to
phase out animal research by 2030

e Researchers concerned about
* The future of basic medical science

* How to persuade the public on
neccessity of continued use of animals
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Animals by species
source : alures published data

Other: 3.9 %
Other fish: 8.2 % \
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graylings: 15.4 %

Seabass: 1.4 % \\v/
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L Rabbits: 4.4% ——

_

Guinea-Pigs: 1.0 % J
Rats: 7.5 %

https://webgate.ec.europa.eu/envdataportal/content/alures/section1_number-of-animals.html
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Animals by species
source : alures published data

Other: 3.9 %
Other fish: 8.2 %

I‘

Less than 50% of conducted research is published

Ve

Mice: 47.8 %
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Seabass:1.4% — |
- .
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5 Pigs: 1.0 % \/
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Rats: 7.5 %

https://webgate.ec.europa.eu/envdataportal/content/alures/section1_number-of-animals.html



Less than 50% of conducted research is published*

* Negative findings

Sgﬁ« SVEEESS » Data that don’t fit the main story
of the paper
* Data that’s not considered
substantial enough for
HARD publication
WORK SUCCESS

e Data that no-one found time to
publish

* Chanetal., 2014; Song et al., 2010; Van Der Naald et al., 2020



For most publications, the underlying data is not available
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* Selected data presented in
text and figures

* Underlying data in a drawer or
on a hard drive somewhere

* Interpretation, replication an

re-use of information can be
challenging



Can we do better?

My answer is a clear yes.



«Lack of access to data generated by other
researchers or institutions is a major
impediment to progress in science»

Tenopir et al., PLOS ONE, 2011



«Lack of access to data generated by other
researchers or institutions is a major
impediment to progress in science»

6/7% of scientists agree

Tenopir et al., PLOS ONE, 2011



«Lack of access to data generated by other
researchers or institutions has restricted
my ability to answer scientific questions»

Tenopir et al., PLOS ONE, 2011



«Lack of access to data generated by other
researchers or institutions has restricted
my ability to answer scientific questions»

50% of scientists agree

Tenopir et al., PLOS ONE, 2011



Data sharing and the 3R’s

e Studies or part of studies * Maximizing scientific value
replaced by in silico studies gained from the animals used

* Phasing out animal use sooner
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NIH issues a se
data publicly

The data-sharing policy could set a
say, but they have questions about

EU mandates fair data

News Home  All N¢

By Max Kozlov

f

The Council of the European Union has aj ,

data for individuals, businesses, and gove,

Following the Data Governance Act adopf|
of legislation that is the resuit of the Europ

The new regulation puts obligations on mg
access and reuse the data generated by,
the Council. It also allows users to share d 25JAN 2023 - 3:45PMY

future, to share certain vehicle data with 3
The purpose of the act is to:

« “Ensure fairness in the allocation of v
SHARE:

Seience.

« "Stimulate a competitive data market
« "Open opportunities for data-driven i

« “Make data more accessible to all; Avesion ofthis story appeated i Scl

Physiologist Alejandro Caicedo of the Univers.. , 8
proposal to the U.S. National Institutes of Health (NIH). He is feelmg unusuallv stressed t
new requirement that takes effect today. Along with his research idea, to study why islet ¢
pancreas stop making insulin in people with diabetes, he will be required to submit a plar
the data the project produces and sharing them in public repositories.

For his lab, that’s a daunting task. Unlike neuroscience or genomics, Caicedo’s field has n«
platforms or standards for storing and sharing the kinds of data his lab generates, such as
pancreatic islet cells responding to a glucose stimulus. The “humongous” raw imaging fil¢
stored in an on-campus database, notes Julia Panzer, a postdoctoral researcher in the lab.

O

G

THE CONVERSATION

Academic rigour, journalistic flair

New data-sharing requirements from the
National Institutes of Health are a big step
toward more open science - and potentially
higher-quality research

Published: March 24, 2022 1.16pm CET

In order to get funding from the National Institutes of Health, researchers now need a plan for sharing and managing their data. Exdez/Digital Vision
Vectors via Getty Images



Data availability from biomedical publications

H Repository

m Available upon request*

H In publication and SlI

H Not applicable

H Available from third party under restrictions
® Not available

H Other

Data from Gabelica et al., 2022, Journal of Clinical Epidemiology (Table 2, charted for this illustration)
* Categories 2 and 4 from the original table combined



Data availability from biomedical publications

H Repository

m Available upon request* I

H In publication and SlI

H Not applicable

H Available from third party under restrictions

® Not available

H Other

Data from Gabelica et al., 2022, Journal of Clinical Epidemiology (Table 2, charted for this illustration)
* Categories 2 and 4 from the original table combined
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And then, T wrote :,
“Data available upon reasonable request”




«Among authors whose DAS indicated data are
available on request, we received responses from
14% of the contacted authors, and data were shared
by 6.8% of the contacted authors. The percentage of
useable data sets was 6.7%»

Gabelica et al., 2022, Journal of Clinical Epidemiology



The percentage of
useable data sets was 6.7%

Gabelica et al., 2022, Journal of Clinical Epidemiology
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Few researchers get open data
training despite mandates to share

Lack of institutional support in meeting the growing demand for data sharing
must be addressed, says global study of attitudes towards publishing

October 13, 2022

Jack Grove

Twitter: @jgro_the

trustworthy research data. Identifying the factors that influence widespread data sharing will

help us understand the limitations and potential leverage points. We used two well-known



«l would use other researchers’ datasets if
their datasets were easily accessible»

Tenopir et al., PLOS ONE, 2011



«l would use other researchers’ datasets if
their datasets were easily accessible»

83% of scientists agree

Tenopir et al., PLOS ONE, 2011



How do we get there?



(meta)data
retrievable by their

Unique & persistent identifier Clear license

identifier

Rich metadata @—— F A

—@ Detailed provenance

(meta)data meet
domain-relevant

/F

(meta)data indexed
in searchable

standards
resource Findable Accessible Interoperable Reusable
(meta)data use (meta)data use FAIR
formal and broadly vocabularies
applicable

vocabulary



CATEGORIES
Project 125
Model 253
(Meta)Data Model 4
Softwara 224
Web service 18
Contributor 2152
FILTERS Reset
ACCESSIBILITY
[ free access 898
[ under embargo a3
[ controlled access 38
[ restricted access 3
SPECIES
| ¥ add species fitters L |
EXPERIMENTAL APPROACH
| ¥ add experimental approach filters L |
STUDIED BRAIN REGION
| ¥ add studied brain region filters L |
TECHNIQUES
| ¥ add technigues filters W |
KEYWORDS
-

| W add keywords filters

SEARCH

Viewing 1-20 of 1032 results.

Top reng
The Swedish National Facility for Magnetoencephalegraphy Parkinson's Disease Dataset
Released: 2023-11-17

Accessibility - controlled access

Custodians - | yndqyist, D.

Parkinson's disease (PD) is characterised by a loss of dopamine and dopaminergic cells. The consequences hereof are widespread network disturbances in brain function. It is still an ongoing topic of
investigation how ...

o D CEITD G CSTTTTTD O

Top trending
Julich-Brain Atlas, cytoarchitectonic maps
Released: 2023-07-13
Accessibility - free access
Custodians - Amunts, K.

This dataset contains the Julich-Brain Atlas, Cytoarchitectonic maps in different coordinate spaces. The parcellation provided by the Atlas is derived from the individually released probability maps (PMs) of
cytoarchi...

2rstomcalparceioton te<nrie § brai [ crioarcniectons maopis i aiion
Top trondng

The Digital Brain Tumour Atlas - an open histopathology resource (v1.0)
Released: 2022-01-20

Accessibility : controlled access

Custodians: Roetzer-Pejrimovsky, T.

Currently, approximately 150 different brain tumour types are defined by the WHC. Recent endeavors to exploit machine learning and deep learning methods for suppeorting more precise diagnostics based
on the histologica...

L icin Y cancer Y ciica smaotted tssue J Hiz staning % Noh +esolution scansing ¥ Nitopathotogy J satatve snaysis ] quantiaive anaiysis ] tumour



@ EBRAINS Share data  About

Q. search (e.g. mouse hippocampus or calbindin) SEARCH

CATEGORIES Viewing 1-20 of 79 results.

Investigating cellular diversity in a novel Alzheimer's disease mouse model using the optimized QUINT workflow (v1)
Released: 2023-04-06

FILTERS fesst Accessibility: free access
Custodians: Kaczorowski, C.

ACCESSIBILITY
This study includes 40 mice {20 at & months{m), 20 at 14 months(m); 2 males and 38 females). Of the mice, 29 are from 14 AD-BXD strains, 2 are the C57B1/6J founder strain, & are the F1 B&/DBA/2J (D2)

[ free access Z SXFAD founder str..
[ under embargo 8
SPECIES
| ¥ add species filters w |
X-ray virtual histology for the investigation of temporal lobe epilepsy in a mouse model (v1)
B Mus musculus 78
Released: 2023-02-01
EXPERIMENTAL APPROACH Accessibility : free access
| ¥ add experimental approach filters e | Custodians: Tanner, C.
@ histology - This study evaluates virtual histology with synchrotron radiation-based X-ray microtomography to track the histopathological progression of mesial temporal lobe epilepsy {mTLE} in @ mouse model. The
kainate (KA) model...
STUDIED BRAIN REGION [ oracomical segmenation echniue X traie ] convortion ] deep ioaing Y o=y W <pacosy modes X coteotogenesis X iarection X kmaie ] cyrchaoison adiaton Y transcarilpertusion fcsion iechoicue ] cetast siciony
| ¥ add studied brain region filters w |
TECHNIQUES
o (8]
| ¥ add technigues filters W |
Distribution of dopamine 1 receptor positive neurons in the adult male mouse brain
KEYWORDS Released: 2022-12-22
| ¥ add keywords filters w | Accessibility : free access
Custodians - Kim, J. H.
CONTENT TYPES High-resolution bright-field microscopy images of coronal brain sections showing dopamine 1 receptor positive neurons across the adult (70 days old) male mouse brain. The dataset consists of image
| ¥ odd content types filers W | series covering the ..

i 8 gz o -gin- 51 recepior ] 048 ssning ¥ imoge regiiaiion [ riomgeric simss 0



Domus Medica, Oslo, 2019

2 | METHODS

2.1 | Animals

A total of 81 male and 76 female mice were used in this study (see
Table 1 for n per group). The mice came from separate breeding colo-
nies of Drd1la-EGFP and Drd2-EGFP mice bred on a Swiss back-
ground, established at the Florey Institute of Neuroscience and
Mental Health, Melbourne, Australia. Mice were originally generated
by the Gene Expression Nervous System Atlas (GENSAT) program at
the Rockefeller University, New York, USA (Gong et al., 2003). Mice
were perfused on postnatal day (P) 17 + 1 (juvenile), P25 + 1 (pread-
olescent), P35 + 1 (early adolescent), P49 + 1 (late adolescent), or
P70 (adult), and only mice hemizygous for the EGFP reporter gene
were used in the study. P17 mice were weaned 30 min before being
perfused. All other groups were weaned at P18-P21, and then were
housed in same-sex groups of 3-5 littermates in open-top cages
(34 cm x 16 cm x 16 cm) and maintained on a 12 hr light/dark cycle

J Comp Neurol, 2018:1-17, wileyonlinelibrary.com/joumal/cne & 2018 Wiley Periadicals, Inc. 1

* Collaboration with Prof. Jee Hyun
Kim (Deakin University)
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Immortalizing the data online
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SEARCH
CATEGORIES Viewing 1-20 of 877 results Sort by Relevance -

Project 128

Accelerated clearing and molecular labeling of large tissue samples using magnetohydrodynamic force (v1)

Model 108
This dataset gemonstrates the utillty ana efficacy of a nove! tectinique, MHD-accelerated ciearing and labeling that is Used to renger tissue effectively transparent for interrogation of fiuorescent
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Contributor 99
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[ microscopy A0 Brain-wide synaptic inputs to aromatase-expressing leurons in the medial amygdala (v1) g
neuroimagin 415 /
g i s Wa ravaal an unbiased view of the brain regions thav.,.....Specific inputs to aromatase-exprassing calls in the medial amyadala using rabies tracing and light-sheet microscopy. We injected modified
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histology
[ neural connectivity 210
[ expression characterization 102
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[ anatomical approach 7
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) Mus musculus 181
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[0 anio rerin 2 » BigBrain
[0 Berghia stephanieae 1 ® cellular resolution
[ macaca fuscata 1 ® cytoarchitecture
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Sharing data is about...



Sharing data is about...

.. Increasing the data life-span
.. allowing others to build on your data
.. reducing waste

.. maximizing value for the lives sacrificed



If we can do better,

and we know how to get there...



Then why are we still here?

H Repository

m Available upon request* I

H In publication and SlI

H Not applicable

H Available from third party under restrictions

® Not available

H Other

Data from Gabelica et al., 2022, Journal of Clinical Epidemiology (Table 2, charted for this illustration)
* Categories 2 and 4 from the original table combined



Then why are we still here?

m Repository

m Available upon request*

» In publication and SlI

= Not applicable

m Available from third party under restrictions
» Not available

m Other

Data from Gabelica et al., 2022, Journal of Clinical Epidemiology (Table 2, charted for this illustration)
* Categories 2 and 4 from the original table combined



Why do researchers choose not to share?

Responses Percent
Insufficient Time 603 53.6%
_ How do we overcome these
Lack of Funding 445 39.6% challenges?
Do not Have Rights to Make Data Public 271 24.1%
No Place to Put Data 264 23.5% Solutions are emerging
Lack of Standards 222 19.8%
Sponsor does not Require 196 17.4% ]
= Nl e 169 15 09 Less relevantin
o nhot Need Data .0% 2025
Other Reasons For Data Not Available 164 14.6%
Should not be Available 162 14.4%

doi:10.1371/journal.pone.0021101.t012

Tenopir et al., PLOS ONE, 2011



Lack of time = lack of incentive?



Lack of time = lack of incentive?




How can we incentivize better practices?

* Enforce data sharing mandates

* Consider data sharing a requirement
under the 3 Rs

* Grants for projects to
* Publish existing data
* Re-use public data

* Consider datasets to be first-class
research objects



What does the future academic CV look like?

DOI:10.1038/:41467-023-416454
» A Lorents, M-E Calin, IE Bjerke, 5 Mougaret, L Montelisciani, M Diaz, P Verschure, J Viezoli {2023) Human Brain Project
Partnering Projects Meeting: Stotus Quo and Outlook. eMeuro. 10{%9). DO1:10.1523/ENEURO.0091-23.2023
« IE Bjerke, ER Cullity, K Kjelberg, KC Charan, TB Leergasrd & IH Kim (2022) DOPAMAP: high-resolution images of
dopamine 1 and 2 receptor expression in developing and adult mouse brains. Scientific Data. 9{175).
DOI:10.1038/541597-022-01268-8
|E Bjerke, SC Yates, A Lsja, MP Witter, MA Puchades, JG Bjaalie & TB Leergaard (2021) Densities and numbers of calbindin
and parvalbumin positive neurons across the rat and mouse brain. iSdence. 24{1), 101904, DO 10,1016/ [isci. 2020, 1019046
IE Bjerke, M Puchades, JG Bjaslie & TB Leergaard (2020) Database of literature derived cellular measurements from the
murine basal ganglia. Scientific Data. 7(211). DOI:10.1038/s415%7-020-0550-3
+ |EBjerke, M @vsthus, KA Andersson, CH Blixhavn, SC Yates, H Kleven, MA Puchades, )G Bjaalie & TB Leergaard (2018
MNavigating the Murine Brairn: Toward Best Practices for Determining and Documen ting Neuroanatomical Locations in
Experimental Studies. Frontiers in Neumanatomy. 1282), 1-15. DOI: 10,3389 /fnana 2018 00082
« N Berggaani IE Bj-Eka AEB Paulsen, L Hoang, NET Skogaker, MP Witter & JJL van der Want (2018) Development of
shet inals in Layer Il of the Rat Medial Entorhinal Cortex. eMeuro. 5(3).

DDI:1J.15).‘.-ENEURD..}4JB 172018

IE Bjerke, M @vwsthus, EA Papp, SC Yates, L Sitvestri, J Fiorilli, CMA Pennartz, FS Pavone, MA Puchades, G Bjaalie & TB
Leergaard. {2018) Data integration through brain atlasing: Human Brain Project tooks and strategies. European Psychiztry.
50, 70-76. DOI:10. 1016/ | eurpsy. 201.8.02.004

+ UNIFOR Medical Research Grant 2022-2023. Euros 10000. Grant awarded to TB Leergaard. My role was in planning the
project and contributing to write the appliction.

+ UNIFOR Medical Research Grant 2021-2022. Euros 17491, Grant awarded to TB Leergaard. My role was in planning the
project and contributing to write the application.

» European Union Human Brain Project Research Infrastructure Vaucher, 2020-2021. Euros 89500 + 3580 travel budget
Grant awarded to JH Kim & TB Leergaard. My role was in planning the project and contributing to write the application.

INVITED TALKS

5 Datasets

In addition to my research papers listed above, | have also published more than 60 da ts through the EBRAINS
Knowledge Graph. This ensures that all data from my research are availsble according to the FAIR principles. The most
notable dataset colle dtions from my research are the following:

+ Map of dopamine receptor positive cell types in the developing and adult mouse brain (DOPAMAP; 21 datasets). This
project provides access to a large body of high-resolution image data showing the distribution of dopamine 1- and
2=-receptor positive neurons in the mouse brain, with age groups rRnging from postnatal day 17 to 70. The age groups
included comespond to key developmentsl milestones, defined as follows: juvenile (17 days), preadolescent (25 days),
adolescent (35 days), late adolescent (49 days) and adult (70 days). The data have been analysed to provide guantitative
data across age, sex and receptor type.

« Atlas of parvalbumin- and calbindin-positive neurons in the rodent brain {CalciMAP; 8 datasets) This praject provides
access to series of high-resolution images showing the brain-wide distribution of parvalbumin and @lbindin in the rat and
mouse brain The project uses immunohistochemistry, with all images spatially registered to open-access brain atlases.
Most recently, this collection has been expanded to include data from developing mouse brzins. For the adult data, the
project includes data resulting from a semi-automatic analysis of labelled cells.

» Developmental Mouse Brain Atlas (DeMBA; 11 datasets). This project provides access to a continuous 30 reference atlas
for the postnatsl mouse brain. The aHases are based on spatisl transformation of the Allen Mouse Brain Common
Coordinate Framework version 3 templste (postnatal day 56) to a set of serial two-photon tomography (STPT) templates
of developing mouse brains (postnatal day 4, 7, 14, 21 and 28; Newmaster et al. (Na Comm, 2020, Liwang et al (biorsxv,
2023)). These are the key ages of the DeMBA atlas. The spatial ransformation matrices were used to create synthetic,
interpolated templates for inbermedizte ages. They provide models of what an STPT-imaged brain would look like at the
intermediste ages. The segmentations volumes from the adult Allen Mouse brain Commion Coordinate Framework
version 3 {2017 and 2022 editions) are transformed and interpolated using the same matrices.

« Experiences with data sharing from the fidd of neurcscience. Online. October 16, 2023, ReproducibiliTea journal dub series
arlanged by the Morwegian Repru—dl.bclhnllh«' Metwark.

. the developing di ic system. Egersund, Morway. September 27, 2023. Symposium talk at the Norwegian
REBarr.h School uf Neurusnence national conference.

« En Ri ings guide &l iternsh . Risar, Norway. September 25, 2023. Popular science talk {in Norwegian) at the
Risar Rotary Chub.

= Using EBRA Is and atlases: Ox itot lysis of calbindin and parvalbumin positive neurons across the rat and

mouse brain. Orline. Movember 23, 2022, \'\hbtnarsena arranged by the Human Brain Project Outreach team.
Recording available online.

« Mapping cellular parameters in the mouse brain. Faris, France. July 8, 2022 Talk at EBRAIMS FENS Satellite event.

SUPERVISION

» Medical research student supervision 2022-current. Elissbeth Mathisen, Cand. med. University of Oslo, Oslo, Norway.

+ PhD student co-supervision 2021-current Heidi Kleven, PhD student in neuroscience. University of Oslo, Oslo, Norway.

« Master student supervision 2021-current Oga Roguling, MSc Meuroscience. Morwegian University of Science and
Technology, Trondheim, Morway.

+ Master student supervision 2021-2022. Monika Overdevest, M5c Neuroscience. Norwegian University of Science and
Technology, Trondheim, Norway.

« Honors student co-supervision 2020-2021. Kristel Charan, Psychology Honors. Institute for Social Neurosdence (ISN)
Psychology, Melboume, Australia.

» Master student co-supervision 2019-2020. Maren Pamas Gulnes, Master of Informatics. University of Oslo, Oslo,
MNorway.

» Master student co-supervision 2018-2019. Arthur Laja, MSc Neuroscience. Nonwegian University of Sdence and
Technology, Trondheim, Morway.

TEACHING

& Other scientific communication

» Forskningskampen er mer enn en elitekamp. 2022, Commentary in Morwegian about cuts in research funding,
Aftenposten (Norway's largest printed newspaper).

» The critical window for becoming a FAIR researcher 2021, Commentary, INCF Community Blog.

» Improve reporting practices for quantitative neuroscience data. 2020. Behind the paper. Research Data at Springer
MNature.

« Hvordan £ mer ut av hjerneforskningen? 2020. Blogepost ved Medisinbloggen, Universitetet | Oslo. Blog post in
Morwegian.

+ UNIFOR Frimed travel grant 2023. Grant awarded to me for a research visit to collaborator (Professor Jee Hyun Kim).

+ King's gold medal 2022. Prize awarded to outstanding young researchers for scientific work assessed at the University of
Oslo.

« DLN FAIR data award 2021 NOK 30000. Prize awarded for my openly shared datasets.

» Mouse and rat brain atlases: Registering and analysing rodent brain data 2022 Lecture for EBRAINS Training on Brain
Atlases and Simulation Services in Vienna, Austria.

« Assigning location parameters to experimental data: Common practice and best practice. 2018, 2019, 2021, 2022,
2023 Lecture for the course "Neurnsdence data integration through use of digital brain atlases” (IMB%345) at the
University of Oslo, Norway.

+ Problem-based leaming Facilitztor for first-year medical students working with cases in small groups.

« Facilitator at conference workshops related to spatial atlas registration, data integration and data curation 2016, 2017,
2018 Human Brain Project Summit, Firenze, Glasgow, Masstricht.




A critical window for becoming FAIR

* Teach young researchers to:

* Plan for data sharing

 Collect metadata
systematically

* Use public data

* Share their research through
repositories




Summary

* There is a large discrepancy between the number of animals used
and what gets published

* Improved data sharing practices could help us get more value for
the lives sacrificed

* We need incentives for researchers to adopt improved practices



Thank you for your attention!

Data sharing and re-use as a
moral imperative in animal
research
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