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Open Science — time to unlock the potential of the digital age

Overview
The key is the internet — digitization
Open science requires systems thinking
The value is making new knowledge from connections
Standards to make (machine) interoperable
Minimize technical, legal, financial and linguistic barriers
Effective Ethical Equitable

Collaboration not Competition for Global Goods

A reset for scientific careers new incentive measures
needed
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Open Science requires systems thinking done well it can democratize science

Open Access

1. Digital free-to-accessonline
2. Free to reuse (rights)

3. Archived digital standards

Open Data to Managed Access

1. Digital free-to-accessonline

2. Managed Access for patient
data.

3. Archived digital standards
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Open Science resources

‘the future
of science

is OPEN

fosteropenscience.eu




Open Science requires systems thinking done well it can democratize science
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& Open Science

Organizations and individuals should map themselves to this taxonomy

Open Access
1. Digital free-to-accessonline
2. Free to reuse (rights)

3. Archived digital standards Open SCience Taxonomy

o OpenAccess Definition

Open Data --> Managed Access —_— o OpemAccess Initiatives PTR—
1. Digital free-to-accessonline P cess-e Open Access Routes ¢ ’ !
. «_Green Route
2. Managed Access for patient o,0Open Access Useand Reuse
data. Open Big Data

3. Archived digital standards Data Definitis

.: i ot Us
@ o Open Government Data

o Definition of Open Reproducible Research
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Open Source in Open Science
Reproducibility Guidelines
Reproducibility Testing

)

o

Open Science 4 Open Reproducible Research o

o Open Science Definition

~Altmetrics
- Bibliometrics

© 00

~ ?
ion e Open Metrics and Impact ¢ - B rics
o Webometrics
& Open Science Guidelines o Funders policies
Organisational mandates » o Governmental policies
o Institutional policies

Qpe n\S‘c'ane‘Polici 89 o

o Open Science Projects Subject-policies g

o (Open Repositae—s
et~ o Open Workflow Tools

TDm For research on
2 diseases of poverty

UNICEF-UNDP.World Bank - WHO



Why is open science so important...?
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://clintonwhitehouse4.archives.gov

e commend other scientists around the

.....\We applaud the decision by scientists
orld to adopt this policy.

working on the Human Genome Project to

release raw fundamental information
variants rapidly into the publicdomain, and

about the human DNA sequence and its

Joint statement President Clinton and Prime Minister Blair March 2000
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https://clintonwhitehouse4.archives.gov/WH/New/html/20000315_2.html

SARS-CoV-2 ENA
Gengme submitted EurapePMC

Use case: COVID-19 Data T
Portal

Expression Atlas
bose Complex Fortal [ EMPIAR ] [ Phylogeny tree ]
®  Over 2,500,000 records across PRiod PDBe-KB l 760000

UniPrat ome
molecular platforms and literature -
®  Access to data resources and tools { | outa latom lﬁ] o
78 linked “related” resources "o . ! grown
® Web, API and download wn R e A My o dd Ag S e Ne  Dec  dm  Feb

Viral Sequences Host Sequences Expression Proteins Biochemistry Imaging Literature

All (2,055,747) All (16,981) AlL (97) All (1,800) All (4,717) All (20) All (421,836)

Sequences (635,498) Human studies Gene expression (4) Protein sequences (106)  Pathways (16) Images (2) Coronaviruses (213,284)
Reference sequences (2)  (controlled access) (14) Gene expression Protein families (336) Interactions (3,297) Electron microscopy Diseases (197,931)

Raw reads (703,077) Human reads experiments (24) Protein structures - Complexes (31) public image archive Related viruses and
Sequenced samples (consented for full Single cell expression (4) Knowledge Base (12) Compound document  (18) diseases (2,550)
(704,064) access) (11,372) Single cell expression Protein structures (773) (10) Genes, receptors and
Studies (392) Other species reads experiments (22) Electron microscopy Drug targets (1,361) antibodies (8,066)
Genes (22) (5,555) Protein expression density maps (555) Metabolomics Supplementary material
Browser (1) Association studies (40) experiments (43) Electron microscopy experiments (2) (5)

Variants (12,691) public image archive

(18)




Use case: therapeutics discovery 471 COVID-19 Data Plotform
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https://covid19.opentargets.org/

Use case: viral variation, tracking and planning vaccination
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COVID-19 Data Portal

data mobilisation = ——p data access ——p analytical workflows ——p visualization & navigation

European COVID-19 Data Platform Galaxy Project CRG COVID Viral Beacon
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https://www.covid19dataportal.org/
https://covid19.galaxyproject.org/
https://covid19beacon.crg.eu/

Use case: by collating global clinical data ISARIC rapidly showed that young
children and older adults presented with unique symptoms, not captured by
current COVID-19 case definitions.

Data from cases around the world shared with ISARIC

ISARIC Core ISARIC Rapid ISARIC 4C COVID-19 CCC Non-REDCap
n=10732 n = 1950 n=74941 n=2130 n = 9870
Excluded All patients in dataset

SARS-CoV-2 not confirmed, n = 24 336
Missing all symptems, n = 1930
Missing age, n = 1220
Missing sex, n= 131
Mdissing country, n=19
Admitted before onset of Covid-19, n = 5754
Asymptomatic, n = 6054

n=99623

Included in analysis
n=60109
{ISARIC Core CRF, n = 6483
ISARIC Rapid CRF, n = 446
ISARICAC, n =47 275
COVID-19 CCC, n= 1041
Non-REDCap, n = 4864)
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COVID-19 symptoms at hospital admission vary withage andsex: ISARIC multinational study. ISARIC Clinical Characterisation Group. medRxiv doi:10.1101/2020.10.26.20219519 & Infection doi:10.1007/s15010-021-01599-5




Open science and publication —time to reorder the process

Preprints in Europe PMC

(Nearly) all Covid-19 .
. . . reprint servers
publications free-to-read in 300k bioRxiv

Research Square

the pandemic —admission o medRxiv
that subscription impeeds & 200k e orc
progress. 3 . -
SSRN
* In 2017 only a handful of life
science pre-prints less than R 2018 2015 2020 2021
25,000 15k
* In 2021 EPMC indexes ++ e
300,000 mirrored by page :
views -

How are these used?

I
2017 2018 2019 2020 2021

TDR@ For research on .
X diseases of poverty https://europepmc.org/Preprints 13
UNICE

F+-UNDP-.World Bank - WHO




Open science and publication: standards = usability

€ € As the Chief Scientist of WHO | welcome the huge increase in the use of pre-prints by
researchers to rapidly share the emerging evidence from the many studies on Covid-19.
However, these are published as .pdf documents and | recognise that the information they
contain could be more rapidly searched and linkages made between the results and data
they contain if they were converted to the standard publishing language XML. | therefore

support this initiative by Europe PMC to take on this task."

—Dr. Soumya Swaminathan
Chief Scientist, WHO

o
4 May 2020 '. Europe PMC

https://europepmc.org/Preprints

TDR’ dlseases of poverty

UNICEF-UNDP.World Bank - WHO
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Use of pre-prints — calling time on subscriptions

* WHO repositoryIRIS 150 publicationsrelatingto Covid-19- 25%
referencing pre-prints

4 ,' W, s
¢ 7y World Health |r|S_
%Y Organization o
e NEW development WHO Living Guidelinesavailableonlineviathe B
MAGICapp
MAGIC
* 3 WHO Living guidelinesfor Covid-19. o

Therapeutics 6 versions since November 2020.

by i

{2y Therapeutics and COVID-19: living guideline
Wa v by
«r¥F ve.1- 1721 14 Recommendations 2 3

Analysisof version5 March 2021

* 44% of its references as pre-print
* 33% unpublished results shared with WHO

* Therefore< 25% from traditional published literature.......

https://app.magicapp.org/#/guidelines

TDR@x ) Forresearch on ity

«-World Bank - WHO



Use of pre-prints — calling time on subscriptions

Dr Maria van Kerkhove, WHO Covid-19 Technical Lead at
HDR UK conference June 2021

‘...publication in a high impact journal does not equal

quality...... it is important we need to receive data from
chemistry, engineering, architecture not just medicine...”

TDR"\{), For research on
Y dis
————
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Implications of pandemic for publications

* Needtorethink publishing

15t Publish

2" Open (meta) peer review
34 Earn impact

 Why haveimpact factors?! - Like awardingthe medals
BEFORE the race hasrun

* Traditional publishing modelis no longer fit for purpose too
slow and no guarantee of quality

* |t feels like we’re running electric cars on steam train

Impact Factor is a
tracks A
toxic indicator

TDm For research on
2 diseases of poverty

UUUUUU .

UNDP-World Bank - WHO
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Implications of pandemic for publications

* No such thingas the Version of Record — science is dynamic, changing
and evolving

* The concept of the Journal’is dead = wasteful and biased

* Rolefor post-published aggregations perhaps Papers of the month

* Open science must create the interoperable links across all stages and
disciplines. Links between the paperandthedataare indivisible

All public science should be open access
Citizens should demand this

Pre-prints encouraged recognized and rewarded

Cultural

Natural Scientific

Meteorological Financial

Statistical

Joao Batista Neto, CC BY 3.0

<https://creativecommons.org/licenses/by/3.0>, via Wikimedia Commons
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Open Science — time to unlock the potential of the digital age
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