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Vital-IT & SwissProt To provide key competencies 
& research support to the 

national life science community

www.vital-it.ch
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Past, Present & Future
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The Past
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We are moving towards a brighter future

PAST PRESENT FUTURE

• Less	data
• Knowledge	in	pdfs

• Lots	of	diverse	data
• Knowledge	resources

• More	and	more	data
• Resource	interoperability
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The Present

Project

DATA

ANALYSIS
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Focus is still on publishing

ANALYSIS

EXPERIMENTS
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Scientists are also journalists ..
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To publish we need a story ..

DATA

ANALYSE

VISUALISE

STORY

Increasing	value	to	science?
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Some of what we do gets captured

DATA

ANALYSE

VISUALISE

STORY

Repository

?
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To maximize the value of research we need 
to be able to interact with data at all levels

DATA

ANALYSE

VISUALISE

STORY

KNOWLEDGE
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Current issues

• Often	only	raw	data	is	available
• Loss	of	time	for	reanalysis
• Expertise	is	often	not	available

• Methods	often	unclear	or	incomplete
• Lack	of	reproducibility

• Knowledge	is	“lost”
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How can we do this better?

Mark	D.	Wilkinson	et	al.	The	FAIR	Guiding	Principles	for	scientific	data	management	and	stewardship.	Sci	Data.	2016	Mar	15;3:160018.			
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Data is the new oil and we are refining it
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An example
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IMIDIA is an Innovative Medicines Initiative (IMI) joint 
public/private partnership for type 2 diabetes research

• 14 academic
• 8 pharmaceutical
• 1 biotech
• Joint public/private 

funding
• Budget: 26M over 5 

years

IMIDIA	is	focused	on	understanding	pancreatic	beta	cell	
dysfunction	in	type	II	diabetes	– novel	pathways	and	

biomarkers

Prof.	Bernard	Thorens,
IMIDIA	Academic	lead,
UNIL,	Lausanne
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In	vitro	models
(human	beta	

cells)

In	vivo	models
(mouse	models)

Human	repository
(pancreas	tissue)

Cell	imaging
(Antibodies)

RNASeq

Genotyping Lipidomics

Gene	expression

Clinical	data

Phenotypes

Systems	Biology
(Integration,	

Network	biology)

Integration and Interoperability at the heart of IMIDIA
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Specific	templates	used	for	each	data	type

Access	to	
different	
templates
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Templates	downloadable	from	a	central	database
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We	worked	with	the	lab	biologists	to	adapt	their	own	
templates	and	standardize	the	input	data	and	metadata
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Unique	cross-site	sample	identifiers

PO327IR01

Pisa Organ	Donor No.	327 Islets RNA Batch	1

• Enabled	tracking	of	samples	between	different	centers
• Not	restricted	to	any	particular	project
• Short	enough	to	fit	on	the	side	of	a	sample	tube!

PO
32

7I
R0

1	
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Curation	work	is	essential	but	is	often	underestimated

Egyptian	scribe	with	Papyrus Biocurator	with	notebook



26

Working with FAIR principles
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Physiological	and	molecular	data	were	collected

RNA-Seq Lipidomics

Insulin	Tolerance

Glucose	ToleranceWeight

Islet	morphology

Molecular	PhenotypePhysiological	Phenotype
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Similar	data	were	generated	in	human	and	mouse

Physiology

Lipidomics

Gene	Expression

Networks

Strains

HF-diet	
model

Tissue	bank

T2D	vs	ND

Clinical

Functional	Data

Mouse Human
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Web	Portal
IMIDIA	DB

Phenotype
Genetics

Clinical

Functional

MicroarrayLipidomics

Imaging

RNA-Seq

340mouse	samples

233 human	samples

392 human	samples

480 human	patients
968mice

334mouse	plasma	samples
253mouse	islet	samples

440mouse	samples
(for	beta	cell	mass)

A web portal captured the data
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Vital-IT : A “cloud” HPC

• > 8000 cores

• GPU/CPU	based	computing

• >	15		PB	near-line/archive	data

The	infrastructure	is	centrally	
managed	from	Lausanne
with	a	distributed	support

Using the Vital-IT distributed platform
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Account validation

New	user Group	leader

Account	creation

Account	validation

Email
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Data ownership rights managed automatically

Data	“owner” Project	member

Email

Requests	access

Grants	access
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Access	to	detailed,	harmonised	sample	information

Patient	&	sample	
metadata	from	several	
European	sites
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Intuitive	web-based	tools	to	explore	the	data

Parallel	plots	to	visualise	data	
across	multiple	conditions
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Intuitive	web-based	tools	to	explore	the	data

Interactive	heatmaps	for	
intuitive	data	mining
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Mouse	and	Human	data	integration	was	possible

Selected	Genes

Mouse	Gene	
Expression	Profiles

Mouse	Gene	
Expression	Module

Human	Gene	
Expression	Profiles
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Working with FAIR principles
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IMIDIA sustainability and interoperability

RDF=	Resource	Description	Framework
CDISC=	Clinical	Data	Interchange	Standards	Consortium

Goal	:	Transform	IMIDIA	data	and	results	into	a	standardized	format

IMIDIA%Integrated%
Data%Set%

Standardized%
Framework%(RDF)%

Transforma)on*

Terms%mapping%using%
global%standards%for%
medical%research%

(CDISC)%%

Dmitry	Kuznetsov	(Vital-IT)
Database	architect,	RDF

Jerven	Bolleman
(Swiss-Prot)	RDF
More	than	10	years	RDF	
experience
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Susie is_child_of John	Smith
Web	page has_author Robin
Ethanol is_oxidized_to acetaldehyde
Protein	kinase	regulates	enzyme	activity

SUBJECT OBJECT

Relation

What is RDF ?
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Other	RDF	sources	can	be	“plugged	in” to	IMIDIA	data

IMIDIA

UniProt

ChEBI

Swiss
Lipids

New
Data

Other
IMI	Project
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IMIDIA

UniProt

ChEBI

Swiss
Lipids

New
Data

Other
IMI	Project

Other	RDF	sources	are	“plugged	in” to	IMIDIA	data
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Federated	queries	can	be	used	to	run	
queries	across	several	SPARQL	end-points

IMIDIAUniProt
Swiss
Lipids

SPARQL	CLIENT

Sub-queries

MERGED	RESULT

User
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Working with FAIR principles
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Diana	Marek
CDISC	term	mapping

SIB people involved in IMIDIA
Mark	Ibberson
Data	analysis	and	coordination

Robin	Liechti
Database,	web	
interface	and	
analysis	tools

Nicolas	Guex
Algorithm	development	
and	data	analysis

Dmitry	Kuznetsov
Database	architect,	RDF

Ioannis	Xenarios
Work	package	leader,	director	of	Vital-IT	and	SwissProt

Roberto	Fabbretti
Vital-IT	infrastructure	
management

Anne	Niknejad
Lipid,	gene	and	pathway	
annotations

Alan	Bridge	(SwissProt)
Lipid	annotations

Brian	Stevenson
Analysis	and	annotation

Leonore	Wigger
Statistical	models

Frédéric	Burdet
Data	management
Bioinformatics,
RNASeq	analysis

Lucilla	Aimo
(SwissProt)
Lipid	annotations

Jerven	Bolleman
(SwissProt)	RDF

Lou	Gotz
Web	interface	
development
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• FAIRification	was	only	possible	because	of	protocol	
harmonisation,	data	centralisation and	curation right	from	the	
start	of	the	project

• Additional	funding	was	set	aside	to	enable	the	work

• A	lot	of	people	with	diverse	skills	were	needed

• The	process	took	time	and	we	shouldn’t	underestimate	costs
• ~4PM/year	for	data	curation	and	model	design/encoding
• This	is	sustained	for	7	years	and	not	by	a	single	PhD/Postdoc

Some notes
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• Candidate	lipid	biomarker	for	T2D
• Capture,	storage,	sharing	+	discovery

• FAIRified	data	for	mouse	and	human
• Interoperable	with	Uniprot,	SwissLipids	etc.
• CDISC	(clinical	standards)	compatible

• SIB	(Vital-IT)	is	now	Data	Coordination	Center	for	2	new	IMI	
projects	RHAPSODY	and	BEAt-DKD

• Aligning	multiple	clinical	cohorts	to	CDISC
• Federated	database	infrastructure	and	analysis

Some outputs from the project
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• We	are	having	to	deal	with	more	and	more	diverse	data

• Main	challenge	is	making	sure	knowledge	is	not	lost
• How	to	make	research	data	sustainable	and	reusable
• Resources	need	to	be	put	aside	for	this
• This	can	impact	future	funding	allocation	(e.g.	H2020)

• FAIR	is	a	good	concept	to	work	towards
• Need	to	think	and	plan	the	necessary	steps	early	on	(ideally	before	the	

project	starts)

• FAIR	does	not	necessarily	mean	Open	Access
• Many	datasets	(e.g.	Clinical)	need	to	remain	restricted	access
• These	datasets	still	need	to	be	interoperable	with	other	private	and	

public	resources

Take-home messages



51

Thank you!
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Backup slides
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WP2A – mouse data

5RC11

imidiaWP2AMouseLine:	AKR

825

imidiaWP2A:Mice

2011-05-23

:treatedByimidiaWP2ADiet:RC

imidiaWP2AMouseCohort:	AKR	RC	D2 imidiaWP2AMeasurement:m	6743

imidiaWP2AMeasurement:mm	1377
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WP2A – essential classes

Mice	(1536)

Tissues	
(7)

Measurements	
(5908)

Mouse	
cohorts	(56)

Mouse	
lines	(6)

Mouse	age	
values	(7)

Measurements	
type	(13)

Mouse	diets	
(2)

Measurement	
results	(….)

Measurement	types #	results

pancreas	morphology 328
mass	measurement 1266

insulin	secretion	in	vitro 1535
insulin	secretion	in	vivo 3370

insulin	tolerance	test 3783
oral	glucose	tolerance	

test
4051

islets	lipidomics 13286
plasma	lipidomics 51128

RNA	SEQ	gene	
expression

7290921
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WP2A – classes and properties

25	classes,	26	properties,		30’488’338	triples



56

WP2B – patient data

DP003

rdf:type

imidiaWP2B:Patient

:sampledFrom imidiaWP2BSpecimen:DP003B
:patient_age

rdfs:label

….

:patient_bmi

imidiaWP2BSpecimen:DP003P:sampledFrom

rdf:type

imidiaWP2B:Specimens

rdf:type

imidiaWP2BTissues:Pancreas100

:specimen_amount
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WP2B – essential classes

Patient	(494)

Tissues	(7)

Measurements	(4251)Specimens	(1007)

Affydata	
(2531418)

Samples	(3957)

AffymetrixProbes	
(54675)

Tissue	blocks	(72)

Genes	(28478)

dtype:derivedFrom

dtype:compositeOf

imidiaWP2B:affymetrixProbe

imidiaWP2B:measuredOnSample

imidiaWP2B:measuredAtAffyProbe
imidiaWP2B:measuredResults

Insulin	secretion	(722)

imidiaWP2B:measuredResults

DNA	sample	(479)

IC	(769)

plasma	(431)

RNA	sample	(352)

…
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WP2B – classes and properties

29	classes,	148	properties,	13’150’154	triples		


