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Cournia	Lab	–	Computational	Drug	Design	
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Ingredio	is	a	tool	that	makes	ingredients	easy	to	understand	
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Open	Data	
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ü  Open	

ü  Findable	
ü  Accessible	
ü  Interoperable	
ü  Re-usable	

ü  Reliable	

Key	for	
		

ü  Driving	Science	
		

ü  Improving	
Quality	of	Life	for	
European	citizens	
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Current	Challenges	for	Users	
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•  	Generate	TB	of	data	every	month		

•  	How	to	store,	manage	and	analyze	this	data?		

•  	What	happens	when	I	publish	my	data?	Can	I	share	datasets	in	an	open	
repository	so	that	other	researchers	have	access?	

•  	How	can	I	access	datasets	from	other	colleagues	who	have	published	similar	
research?	

•  	Current	databases	mostly	fragmented	and	duplicating	research	
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Sharing	Data	

6	

•  	Progress	depends	on	previous	work:	New	discoveries	on	old	data	
•  	Higher	quality	science	because	of	reviewed	data	integrity	
•  	Science	is	expensive		
•  	Avoid	duplication		
(EU	reportedly	spends	€10.2	billion/year	for	duplication	of	research)	

•  	Giving	back	to	community	–		

responsibility	to	communicate	research	results	
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Is	data	currently	shared	and	how?	

7	https://www.wiley.com/network/researchers/licensing-and-open-access/how-and-why-researchers-share-data-and-why-they-dont	
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Is	data	currently	shared	and	how?	

8	https://www.wiley.com/network/researchers/licensing-and-open-access/how-and-why-researchers-share-data-and-why-they-dont	
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Why	is	52%	of	data	not	shared?	
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q  journal	policies	are	not	up-to-date	
q  scientists	are	not	up-to-date	
⇒	no	resources	to	look	up	where	to	put	what	data	
	

https://www.wiley.com/network/researchers/licensing-and-open-access/how-and-why-researchers-share-data-and-why-they-dont,	Slide	Credit:	Johanna	
Tiemannn	



see-userforum2021.geant.org	

Findability	and	Discoverability	
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•  	But....	52%	are	sharing	their	data	
•  	Why	can‘t	I	find	it?	

ª  no	overview	where	data	is	deposited	
ª  not	all	content	is	visible	
ª  rich	metadata	(annotations)	missing	
ª  machine	readable	content	often	not	available	
ª  not	required	
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Interoperability	and	re-usability	
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•  	Now	that	I	ve	found	it,	can	I	(re)use	it?	
	

•  	Lack	of	standardization	of	information	

•  	Interoperability	and	reproducibility	require	agreeing	on	semantics	

•  	Community	project	

•  	Cost	

•  	Ideal	case:	re-run	analysis	with	deposited	data	&	scripts	(reviewing)	

	

MolSSI	Workshop:	
Molecular	

Dynamics	Software	
Interoperability	

(New	York,	
November	2019)	
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How	to	remove	those	barriers?	
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q Specify	&	update	guidelines	&	establish	
standards	

q Increase	awareness	
q Publish	all	datasets	(even	negative)	
q Look-up	repositories	for	discoverability	
q Standardize	information	
q Create	Community	
q Train	

Realisation	of	EC	vision	for	a	common	&	trusted	environment	for	Open	Science	
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EOSC	Vision	
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From	fragmentation	and	uneven	access	to	
information	to	a	federated	model,	where	access	to	
data	would	be	universal,	building	on	a	strong	legacy	

Previous	model	of	European	data	infrastructures	

Future	EOSC	model:	federation	of	data	infrastructures	

Source:	EOSC	Strategic	Implementation	Roadmap	2018-2020,	May	2018,	European	Commission	
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Application	of	Open	Science	for	COVID-19	treatment/
vaccine	development		

14	Tse	EG,	Klug	DM	and	Todd	MH.	Open	science	approaches	to	COVID-19.	F1000Research	2020,	9:1043	(doi:	10.12688/f1000research.26084.1)	



see-userforum2021.geant.org	 15	

EOSC	Vision	

https://ec.europa.eu/info/sites/default/files/research_and_innovation/funding/documents/ec_rtd_he-partnership-open-science-cloud-eosc.pdf		

One	federated	platform	for	
producing,	curating	and	
distributing	state	of	the	art	
Findable,	Accessible,	
Interoperable	and	Reusable	
(FAIR)	scientific	data.		
	

Enable	
interdisciplinary	
research	to	

address	societal	
challenges	

Offer	
researchers	

anywhere	in	the	
EU	the	resources	

they	need	

Simulate	the	
emergence	of	a	
competitive	EU	
cloud	sector	

Give	Europe		
a	global	lead	in	
research	data	
management	

Develop	an	
internet	of	FAIR	
digital	objects	
(including	
publications		
and	SW	

Reduce	
fragmentation	by	
federating	existing	

Research	
Infrastructures	

Vehicle	
for	Open	

Science	&the	
Digital	Single	

Market	
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H2020	dedicated	activities	to	prototype	EOSC	
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Source:	EOSC	Webinar	
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Current	EOSC	Projects	

17	



see-userforum2021.geant.org	

The	role	of	the	INFRAEOSC	05	projects	

18	Source:	EOSC	Webinar	
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NI4OS-Europe	Summary	
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q 	National	Initiatives	for	Open	
Science	in	Europe		

q 	Acronym:	NI4OS-Europe	
(pronounced	“NIFOS”)	

q 	22	Partners	from	15	countries	
	

Greece	
Cyprus	
Bulgaria	
Croatia	
Serbia	
Slovenia	
Hungary	
Romania	
Albania	
Bosnia-Herzegovina	
North	Macedonia	
Montenegro	
Moldova		
Armenia	
Georgia	
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EOSC/NI4OS-Europe:	Objectives	
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Support	
the	development	and	
inclusion	of	the	
national	Open	
Science	Cloud	(OSC)	
initiatives	in	15	
Member	States	and	
Associated	
Countries	in	the	
overall	scheme	of	
EOSC	governance	

  	
Spread	the	EOSC	and	
FAIR	principles,	
ORDM	principles,	
interoperability,	
federated	services,	in	
the	community	and	
train	it	

 	
Provide	technical	and	
policy	support	in	on-
boarding	of	the	
existing	and	future	
service	providers	into	
EOSC	
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Use	Case	Example:	Personalized	Medicine	
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ü  The	Right	Drug	
ü  To	the	Right	Patient		
ü  For	the	Right	Disease	
ü  At	the	Right	Time	

ü With	the	Right	Dosage	

Genetic	&	metabolic	data	
allow	drugs	to	be	tailored	
to	specific	patient	groups		
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Use	Case	Example:	Extracting	correlations	for	patient	
stratification	using	machine	learning	

22	
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Extracting	correlations	for	patient	stratification	using	
machine	learning	

23	

Existing	
biomarker	
(omics)	
datasets	

	3D	
reconstruct		

with		
CHERE	

Machine	
Learning	
and	AI	

	3D	reconstruct		
with		

DroneMapper	

Generic	
Cloud	
Storage	

Become	public	
through	

“Clowder4DCH”	

Storage	Service	

•  	Stratifying	patients	for	melanoma	cancer	type	based	on	existing,	open	data	

MelGene	

Bio-Connect	
EML	

Thematic	Service	

Long	term	
Storage	at	

Data	
Repository	

Long	term	
Storage	at	

Data	
Repository	

Become	public	
through	

“Clowder4DCH”	

Generic	Cloud	
Storage	

Repository	
SUMO	

Leo	
GPU	cluster	

Generic	Service	 Storage	Service	

Archival	and	
Simple	Storage	

Service	
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Molecular	Dynamics	simulations	reveal	protein	dynamics	
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Deposited	in		
NI4OS-Europe	resources		

Zenodo	
Human	Brain	Project	



see-userforum2021.geant.org	

Benefits	for	researchers	using	EOSC	resources	
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•  	Store,	manage,	analyze	TB	of	produced	data	

•  	Share	datasets	to	the	community	upon	publication	

•  	Access	datasets	from	colleagues	without	duplicating	data	

•  	More	efficient	dataset	searching	based	on	metadata	

•  	Onboard	web-based	thematic	services	in	one	common,	unified	portal	

•  	Help	with	evaluation	and	certification	of	datasets	(e.g.	FAIRsFAIR)	
•  	Training	on	best	practices	for	Open	Science	&	FAIR	principles	
•  	Enable	Open	Innovation	seamlessly		

• Opportunities	to	collaborate	with	Pharma	Industry	opened	up	for	my	lab	/	Networking	
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Our	in-house	drug	discovery	tools:	Onboarded	on	EOSC	

http://chembioserver.vi-seem.eu/		

http://feprepare.vi-seem.eu		

http://dreamm-ni4os.eu/		

http://nanocrystal-seem.eu		
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Benefits	for	service	providers	using	EOSC	resources		
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•  	Publish,	share	and	advertise	services	&	resources	
•  	Get	statistics	about	access	&	feedback	
•  	Free	online	platform	to	manage	service	requests	

•  	Interact	with	users	more	efficiently	&	understand	needs	

•  	Get	support	for	user	authentication	
• Open	Service	to	a	wider	base	
•  	Boosts	visibility	and	discoverability	
•  	Increase	computational	power	of	your	lab	/	company	with	reliable	core	services	
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EOSC	works	with	companies,	too	
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Enhancing the food & cosmetics OpenAIRE 
Research Graph for consumer health 

Ingredio	
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Ingredio	– OpenAIRE	Advance	Collaboration	
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Goal 1 
 Develop text mining and 

Machine Learning algorithms to 
extract OpenAIRE data linking 
chemical ingredients of food 

&cosmetics to potential health 
hazards 

Goal	2	
	Support	the	curation	of	

OpenAIRE data	with	
appropriate	metadata	
schemas	for	efficient	

integration	of	information	in	
the	OpenAIRE Research	

Graph	

Goal 3 
Identifying new chemical 

ingredients from OpenAIRE 
data to enrich the OpenAIRE 

research graph & the 
Ingredio database 

Goal 4 
 Identify causal 

relationships of chemical 
ingredients with hazards 

using the collected 
information 
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Onboarding	Platform	to	EOSC	(NI4OS-Europe)	
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ü A	dedicated	server	was	provided	by									NI4OS-
Europe	(BAS	-	Bulgaria)	with	one	V100	

	
ü A	web-server	was	developed	and	uploaded		in	

https://ingredio.ni4os.eu/		

ü Web-server	was	onboarded	in	NI4OS	
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•  Code was provided to OpenAIRE and uploaded to Github 

•  Beta testing of final products was largely completed 

•  The service was integrated to EOSC and was onboarded  

•  The Ingredio database was significantly enriched, which aids our 
SME competitiveness   

•  European citizens can now be better informed about potential 
hazards in food and cosmetics ingredients 

•  Open science promotes citizen trust in science 

Benefits	for	SMEs	/	Community	

31	
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Service:	Giving	back	to	the	community	
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DOI: https://doi.org/10.15497/rda00046 	
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•  	Participated	in	the	Research	Data	Alliance	Working	Group	for	COVID-2019	as	a	
representative	of	NI4OS-Europe		

•  	Joined	the	RDA	COVID19-omics	subgroup	
•  	Over	10	meetings	between	March	and	May	2020	to:	
•  	Clearly	define	detailed	guidelines	on	data	sharing	under	the	present	COVID-19	
circumstances	to	help	stakeholders	follow	best	practices	to	maximize	the	
efficiency	of	their	work,	and	to	act	as	a	blueprint	for	future	emergencies;	

•  	Develop	recommendations	for	policymakers	to	maximise	timely,	quality	data	
sharing	and	appropriate	responses	in	such	health	emergencies;	

•  	Address	the	interests	of	researchers,	policy	makers,	funders,	publishers,	and	
providers	of	data	sharing	infrastructures.	

Drafted	Guidelines	and	recommendations	for	RDA	COVID-19	WG		

34	DOI:	https://doi.org/10.15497/rda00046		
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Service:	Giving	back	to	the	community	
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KM Merz, Jr., R Amaro, Z Cournia, M Rarey, T Soares, A Tropsha, HA Wahab, R Wang 

•  Regular	presentations	and	article	writing	for	
promoting	open	science	

•  Member	of	EOSC	promoter	group	in	Southeast	Europe	
•  Member	of	NI4OS	Task	force	for	Metadata	and	

Semantics	
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Benefits	for	the	Community	
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Accelerate 
Transition	to	Open	Science	and	
Open	Innovation	 

Bring 
Science	&	Research	closer	to	
Societal	needs 

Allow 
New	generation	of	scholars	to	find,	
combine,	analyse	data	&	discoveries	 

Transform 
Research	faster	and	more	cost-

efficiently	to	products	that	
benefit	citizens 
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Vision	
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Global	Open	Science	as	a	driver	for	
enabling	a	new	paradigm	of	

transparent,	data-driven	science	as	
well	as	accelerating	innovation	
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