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Tracking of data beyond
the duration of the projects
for policy making

Output data:

need to be accurate even
when monitoring data are
not available (ind. 1-4 + 14)

Performance of researchers
and organizations:

need to be tracked post-
implementation (ind. 5-10)

Insights:

can/could be derived about
the impact (ind. 11-13)
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Methodology

What is needed? How id we address it?

w

i

Use of W3C (world wide web consortium)
standards and compliance with CERIF

Rely on a robust and established international
standard

4

Semantic search, analysis purposes and QC, The more data collected the best, so far we have
the key resource is extreme granularity > 75M entities /triples in the data repository

P @ &

Build a data repository that is flexible, expandable
and extendable

Knowledge Graph repository to connect KG to KG
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t‘\‘c Know'ledge Tracking of Research Results

«6‘ ' r%é
Ly 5.-‘,%\)‘\\‘
%

o A

Metadata

Build a Knowledge Graph, Integrate Data

Visualization is not considered as an output but an input for output we have charts and tables

The problems of scale are compounded by other challenges such as the breadth of topics covered,
their jargon specific to each field and the changes in meanings of phrases over time.
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Unique coverage of data sources, with an aim to link
them through specific entities

All key entities are tracked: researchers, organisations,
projects

Coverage of all key stages of the R&I lifecycle
Tracking FP entities across time, incl. beyond the end
of funding -> all output is relevant

T R R Capture quasi-FP innovation sphere
Not just FP data -> better understand & benchmark
p h I | O S O p h y . a First projects to track data to medium- and long-term
f k . 't economic and societal/health impacts

Link previous project activities to events that happenéd
recently

Tracking event/news data -> who, what, where in my
vicinity doing what?
New indicators and line of thinking
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1. Outputs, products and‘interventions
2. Collaborations

3. Scientific publications

4. Intellectual property rights

14. Scientific prizes

5. Innovation

6. Dissemination activities

7. Further funding/investment

8. Next destinations

9. Effects on the company /private sector

10. New companies created

Medium size datasets
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Small datasets
DoiBoost JRC Names
Data Dump Data dump
OPENAIRE L.
RDF Dump Rdfization ROFization
EC Data
Import
—
ORCID Data . ! _ TRR |
Repositories
—_— GDB Inter-repository
'?P:RQJ; RDFization SCOPUS
ederation Exports
\i
- ® 1
Events API .].RR' . RDFization
GDB MongoDB U A
= nectol —] L 3
Delta updates Con r 4 ‘KG 1 RDFization
i. . e
o @
A
RDFizati
SPARQL federation Precomputed
over HTTPS - Indicator data
Monthly rebuild

Very large datasets

_ T

12. Impacts on creativity, culture & society/social, economic, capability and cultural impact

13. Influence on policy making/political impact

Tracking of Research Results
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One multi-faceted,
Interlinked data
Infrastructure for all
use cases
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Tracking of Research Results

Because the underlying data is
harmonised and curated in a
Knowledge Graph repository , it is
also flexible and expandable in how
it can be used, and what it can be
used for.

R&l: bottom-up and multidisciplinary
Missions oriented policies will be
top-down and multidisciplinary

Analyse

and
Report

Direct
Access

to
Data

« Ask anything » semantic queries

Metrics and Indicators

Bulk downloads
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COLLABORATION:

A KEY TO UNLOCK

THE CHALLENGES OF

RARE DISEASES RESEARCH

Rare diseases

A staggering 6000 to B0CO life-threatening, or chronically debitating rare
diseases that each one affect less than 5 in 10,000 persans. It is estimated that
aitogether rare diseases affect more than 30 million pecple in the European Union
Many rare diseases manifest themselves in childhood, resulting in a shortened
ifespan and leading to a dependency on care throughout the patients” lives, causing
significant suffering to the patients and their families. Patients affected by rare
diseases often spend years enduring a "diagnostic odyssey” before receiving the
correct diagnoss, f ever

Most lack effective treatme 2n enormovs unmet
medicai need. Rare disease patients often need highly speciaised heaith care and
social services resulting in high costs for ther families and for sodiety.

Each rare disease affects a small number of peaple, each with its specificites,
leading to scarcity and fragmentation of knowledge and expertise. This is why rare
dieases are d d nd int 1 collaboration is
indispensabie ta improve diagnosis and find treatments.

} EU funded research on rare diseases

The EU faciitates the formation of multidiscipinary consortia with particgants from
universities, research organisaticns, healihcare providers, SMES. industry and patient
‘organisations from across Eurcpe and beyond

Over the past 14 years, ¢ extensively thioughits
Framework Programemes for Research and Innovation with more than €24 billon
atrbuted to over 80D research and nnovation projects. Research on rare dseases is
supported by FP7 (2007-2013) and continues to be supported in Horizon 2020 (2014
2020) in various ways with the majority of the funds directed towards collaborative

research projects (consortia) under the Heaith theme and the etal
C € respectively Furthermare, the £ 10l (ERC), the Marie.
5 e == programmes
actons have diseases

‘The majority of those funds, more than €18 billicn are attributed to over than
320 interdisciplinary, transnational consartia bringing together the complementary
expestise needed, which no individual research institution and country could
possess alone

- European
Commission

EU confiribution to rare diseases and
orphan designations:

key statistics by disease term

Tracking of Research Results

Confact: Sergio DI VIRGIIO, June 2020

1

Overview of drug legislation for rare diseases in international jurisdictions

Criteria for defining No. of designared No. of drugs Legislation

Elements of drug legislation for rare diseases

9.I0

tracking of Marketing

Region/ rare disease, orphan drugs approved— (supervising exclusivity
country population (%)—8‘2 (effective date) (effective date) Imd_\')m (¥r) Other
Australia <2000 (0.01) 180 (2010}u 62 [_’010)u Australian Yes (9) Applications
Orphan Drugs reconsidered
Program (1997) every 12 months
(Therapeutic
Goods
Administration)
Evropean 5/10 00@ (0.05) 664 tZOlG)Q 31 (EUIU)L‘ Regulation No. Yes (10) Not applicable
Union 141/2000 (2000)
(European
Medicines
Evaluation
Agency)
Japan 50000 (0.04) 167 200410 95 (200410 Orphan Drug Yes (10) Partial
Regulation reimbursement
(1993) of development
(Ministry of costs
Health, Labour Extended
and Welfare) registration
validity period
United <200 000 (0.07) 2104 2010/ 350 2010/ Orphan Drug Act  Yes Yes (7) Not applicable
States (1983)
(Food and Drug
Administration)

“This may also be defined as the number of orphan drug marketing authorizations.
Measure of incidence

Rare diseases

* Any disease affecting fewer
than 5 people in 10,000 in the
EU is considered rare. Although
this might appear small, it
translates into approximately
246,000 people. Most patients
suffer from even rarer diseases
affecting 1 person in 100,000 or
more. Approximately 5,000-
8,000 distinct rare diseases
affect 6-8% of the EU population
i.e. between 27 and 36 million
people.

Maybe not so rare



Data Sources

KG2-ONTOTEXT

Structured Thematic databases (Health) :
Clinical Trials;
Medicines (orphan drugs and human-medicinal products);
Health Technology Assessments;
Clinical Guidelines;
Cochrane Reviews;
Database of Abstracts of Reviews of Effects (DARE);
NHS Economic Evaluation database (NHS EED);
Chemicals (ECHA)

CORDIS data;

OpenAire;

Microsoft Academic;

Scopus;

CrossRef Events;

Wikidata;

European Media MonitorThrough JRCNames links;
Lens.org In the process of integration;

Consortium output;

l KG1-PPMI

CORDA/SESSAM — documents and monitoring data;

Company website data —additional data on companies and
their products;

MAG — publications, researchers, FOS;
PATSTAT — patents ;
EUIPO & TM-Link — Trademarks ;

Web scraped EC data — policy documents (EU Publications
Office; EC; EP repositories);

l

KG2-ONTOTEXT

Data Sources Knowledge Graphs

=@M

Web scraped Media data (based on EMM sources) — media
mentions;

> KG1-PPMI

European
Commission



Health Case study

Rare Diseases in EU research programmes

Topic clusters and
FET/KET technology

EU support to the
development of EMA
Orphan Designation in

FP7 projects

Overview of citations in
policy documents of
FP7 projects portfolio

Interdisciplinarity (field

of study network)

EU support to clinical
trials addressing Rare
BINCENES

Tracking of research
results after/beyond
EU funding

Cross-cutting
programmes analysis
(FP7/H2020/3rd EU
Health 2014-2020)

Overview of outputs
produced in the FP
projects portfolio

Today Scientific
breakthroughs linked
to FP7 projects

Tracking of Research Results

Contributin to diseases
and EMA Orphan
Designations

Overview of
innovations produced
by participating
organisations in the
FP7 projects portfolio

What’s happening on
the market?

European
Commission



Contribution to diseases & EMA Orphan designations

Top-25 most frequently addressed rare diseases in the Top-25 most frequently addressed EMA orphan
analysed set of FP7 rare diseases projects, by number of projects designations in FP7 projects, by number of projects

TOTALEC TOTAL PROJECT
NUMBER OF
CONTRIBUTION, | COSTS, EUR
PROJECTS
EUR MILLION MILLION
[malaria |
tuberculosis |

NUMBER OF

ORPHAN DESIGNATION RELATED DISEASES

PROJECTS

cystic fibrosis
422,7 542,5 139 malaria

tuberculosis

| Dexamethasone | i
436,6 582,5 08 Dexamethasone multiple myeloma

9

361,2 483,0 57 m gastric cancer, renal-cell carcinoma, tuberous sclerosis

cystic fibrosis 220,0 290,9 48 cystic fibrosis 8
304,8 419,9 37 _ beta thalassaemia intermedia, chronic non-infectious 8
2350 323,0 33 uveitis, sickle cell disease
[sepsis | 2387 3280 32 . . !

= Crimean Congo haemorrhagic fever, Lassa fever

hepatocellular carcinoma 156,7 209,1 32 ) )

- — Complement factor H haemolytic uraemic syndrome 7
142,1 191,2 31 hepatoblastoma 6
97,5 129,1 28 acute lymphoblastic leukaemia 5

Duchenne muscular dystrophy 216,1 317,2 28 invasive aspergillosis 5

amyotrophic lateral sclerosis 124,6 180,8 25 6-mercaptopurine monohydrate acute lymphoblastic leukaemia, B-cell acute 5
multiple myeloma 132,2 175,8 25 lymphoblastic leukaemia

Becker muscular dystrophy 131,0 176,3 23 congenissllyeenlus0llnTsmy &

hepatocellular carcinoma 4

severe combined immunodeficiency, multiple myeloma 3

3

adenosine deaminase deficiency, SCID, ADA 153,4 205,8 20 inatumomab acute lymphoblastic |§Uk36mia, I?-cell acute
- lymphoblastic leukaemia
109,4 146,0 20 Gastrin 17C diphtheria toxoid 3
97,5 134,2 18 conjugate pancreatic cancer

hepatocellular carcinoma, pexastimogene Becker muscular dystrophy, Duchenne muscular 3
devacirepvec 128,6 173,2 18 dystrophy

ing| . dd Chelidonii radix special liquid extract pancreatic cancer 3

:eafrlng o5 aCUt? a:icous(:lc trau::la; =Ll € Deferiprone sickle cell disease 2
eafness, surgery induced acoustic trauma - o

PRl 67,8 91,4 16 Recombinant human minibody ischaemia injury associated with solid organ 2

retinitis pigmentosa 36,2 46,5 16 against complement component C5 transplantation, reperfusion injury associated with solid

fused with RGD-motif organ transplantation

Panobinostat Hodgkin lymphoma, multiple myeloma 2

non-small cell lung cancer anaplastic
lymphoma kinase (ALK)-positive, NSCLC

103,0 162,2 16 Avian polyclonal IgY antibody 2
small cell lung cancer 755 108,8 14 against Pseudomonas aeruginosa cystic fibrosis
i - . . . 2
graft-versus-host disease 1253 168,1 14 Sapacitabine acute myeloid leukaemia, myelodysplastic syndromes

pre-eclampsia 57,7 75,2 14 Adeno-associated viral vector acute intermittent porphyria 2
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¢ Study report
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University hospital,
Peripheral blood,
Disease
progression, After
treatment, Mrna
expression, Positive
control, Expression
data, Mechanism of
action, In patient,
Expression analysis,
Sample collection,
QOperating
procedures, Protein
expression, Clinical
study, Cell
transplantation,
Immune system,
Animal studies,
Plasma samples,
Inflammatory
response, Signalling
pathways, Exome
sequencing, Cell
based, Cell
activation, Protein
level, Genetic
variants, Tumor
cells, Clinical grade,
Serum samples,
Data management,
Functional studies

BIOSHARE-EU, INTREALL,
EUROSARC, BESTCILIA,
RD-CONNECT, InSPiRe,
METFIZZ, EEC, ASTERIX,
AHEAD I1I, PERFORM,
CHRONIOQUS, ESI-TBVI,
TBSUSGENT, ENCE-CF-
LAM-LTX, EUCO-NET,
LOULLA&PHILLA, SAGHE,
TB PAN-NET, ENRIECO,
EPIWORK, CHICOS,
TRANSEURO, DALI,
CHANCES, NIDIAG,
EUROMEDICAT, THEHIP
TRIAL, IMPACTT,
EUROGENTEST2,
COHEMI, PHARMAS,
COACH, TIRCON, E-
PREDICE, TAIN,
INTERPREGGEN,
CONTRAST, NANOMAL,
DEVELOPAKURE, MEUSIX,
IMPROVED, AfriColeish,
SKIP-NMD, DSD-LIFE,
DESSCIPHER, CHILD-EU,
ODAK, COSMIC, ASPRE,
PHAGOBURN,
PANCARELIFE, NEOVANC,
EUGENMED, CULPRIT-
SHOCK, LENA, FEMNAT-
CD, DESIRE, SYMPATH

Bottom-up methodology that not only cuts across programmes,

But clusters them to reveal new dimensions

Cluster 0
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Disease activity

Monoclonal antibody
= Negative_control gy

.~./Cell Transplantation

Mechanlsm of action

sitive control ..z

Dlsease-progr vvvvv

ession

atural course

Proteln expressmn

Mrna expressinn

Jivelsid cells “Tumor cells

sl ””m”'llﬁﬁll
cluster

World health, Health
organization, Health
sector, Health services,
Health professionals,
Health related, Climate
change, Disease control,
Human health, Primary
care, Policy
development, Country
level, Public policy, Socio
economic impact, Health
problems, Resource
allocation, Disaster risk
reduction, Science policy,
Millennium Development
Goals, Priority setting,
Pharmaceutical industry,
Early detection,
Community level,
Research evidence,
Public awareness,
Research policy,
Emergency situations,
Emergency planning, Sub
saharan, Burden of
disease

CUREHLH, EUNEFRON,
LEUKOTREAT, FIGHT-
MG, PEMPHIGUS,
HOMITB, ADAMANT,
EURIPFNET, STAR-T REK,
OPTISTEM, NIMBL, EPC-
TM-NET, CURELUNG,
CANCERALIA,
LUNGTARGET,
INTRICATE, CELL-PID,
IMMOMEC, OPTATIO,
OVER-MYR, OCTIPS,
REGENER-AR, TRIAD,
PathCO, TUMADOR,
IACT, CAM-PAC
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Comparison
to other

programmes

O

FP7 Cooperation EU Health
Programme 2014-2020
RTD Programme
CHAFEA
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Commission



Indicators for portfolio_rare_diseases_RTD_FP7 (Call)

Input Throughput/Output Academic Impact Economic Impact Societal Impact

Innovations by Participant Companies NPT
O e Em Topic Strength - Field vs EC (most common call topics) LB
Activities type Qutputs ———
Product [—
IPR & licensing activities: 0.0928 ot en s
[publicfunding attracted: 0.1719) \ e ) Drug
J Moraiton e
Device bt e et

private funding attracted: 0.084] —. Trestment [FR—

r N Gene therapy with
acquisitions: 0.3493 Clinical Trial adenc-sssociewed s tectors
— Commarsty-bszed hesih promaticn
e
Patent
chaga
| other/unassigned: 0.302 Diagnostic Tool Aaibict ressant infecicns
0 s B3 s on s 003 s
Prototype . . W Strength in EC projects () Strength in Sid0B
F T T T T 1 Innovations
0 200 400 600 800 1,000

0w Deszription in chort ot the top). Hare, for sach level sslecte (project call etc.), we iaka tha weighis
e v Heolth el G con see, for ssomple, i the EC [ievet Grgorisation) is investing less o

DescriptionfSource: Innovations by participant companies. For each project, we take the participants that are private-for-profit organizations (companies) and extract their current innovation activities ond outputs from their
websites. One can examine, how innovative prior project participants are today. For calls, programmes, organisations and the entire Health field, we aggregate the data from all corresponding projects. For topics and categories, we
aggregate the data from all projects that are at least 30% on that topic or category. Each company is counted exactly once.

Clinical Trials Linked to Projects per ICD-10 Chapter J

Company Innovativeness & Project Participations by ICD-10 Chapter
21 Health services.related factors General Match Narrow Match

15 njury, pisaring and exernsl cns

15 i il candiioms and Frings

17 Congarital mallommations defermations

16 Perinatl perodeated condions

151 Pregnarey and chidirin

14 Diseass o the gentourinarysystem

13, Dssaces o the muscudodkleal ssiem

12: Diseases of the shin

11: Diseases of the digestive system

&
& ks o s
St i

4 Endecrinal and metaboe diseases

5 Blaad and imamune systeen dizesses

2 Neoplesms
) 1: infectious and parasitic disesses (] 2: Neoplasms (il 3: Blood and immune system disesses (111 4: Endocrinal and metabolic diseases [l 5: Mental and behavioural disorders [l & Disesses of the nervous system

5, Fomesn 7: Diseases of the eye and adnexs [l B Disesses of the ear and mastoid process [l % Diseases of the circulatory system (111 10: Diseases of the respiratory system () 11: Disesses of the digestive system ([l 12: Dissases of the skin
13: Diseases of the musculoskeletal system [} 14: Diseases of the genitourinary system [l 15 Pregnancy and childbirth [l 17: Congerital malformatians. deformations

Vinkectious and parasitic disesses
o 5 10 5 ) E3
[ mcderatety innovative. () very innovative. [ highly mnovative ([ mast innovative

1C0 closs. s3ific) BOCH PrOjeCt to o of mors ICD-10 chaptsrs (Mpsficdwry
1 of the bors represents the numees of companies invobved in projects in that ICD chopler 0 sagments of companies of g por
et onits website For cols a fiekl, we o all

ified each proj ch chopter mot

ing o set of c

private- lor-profi participants (compenies) of o preject The totol leny
S —— porticipans|
comspanding projacts In this chat, companies Gon ba double-counted.

oggregate the
eria) ond on the night for @ noro




SOME RESULTS
Looking at outcome and impact of Rare Diseases Research Projects

EMA rare diseases and orphan designations analysis

Total number of EMA rare diseases and orphan designations analysed: 671 diseases

Total number of FP7 projects contributing to EMA orphan designations: 765 projects addressing 209
diseases (i.e. 31% of the 671 analysed rare diseases were found to be addressed by FP7 projects)

Total EU contribution allocated to the identified projects: EUR 3.36 billion Overview of citations of FP research in policy
documents for the analysed portfolio of FP7

projects

EU support to the development of EMA orphan et T R )
designations et Al s N )

Estimated number of EMA orphan designations addressed in FP7 projects: 61 designations ]

Overview of innovations produced by the
participating firms in the analysed portfolio of FP7
projects

o i . ) Total number of firms that participated in the projects analysed: 1060 firms
EU support to clinical trials addressing rare diseases

Total number of i i identified: 9605 i i including 1427
announcements linked to new products/innovations on the market
Total number of of additional funding d: 107 t
Identified number of clinical trials linked to the analysed FP7 rare diseases projects : Of which: 55 ts identified as public fanding and 21 s identified as private
funding

04 cliniical trials using 50 medici oot

Overview of outputs produced in the analyzed
portfolio of FP7 projects

Total number of researchers linked to the projects analysed: 34,225 researchers

Total number of publications produced: 25,838 publications
Total number of patents produced: 236 patents
Total number of innovation outputs produced: 8,139 outputs




The COVID-19 Story

Tocilizumab

oc | . + variable _ An immunosuppresive drug, mainly for the treatment of rheumatoid arthritis but today evaluated in
@ Al Covid-18 related projects
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1. FP74SDG Y
(nttps:feower fp2 4. sdeul);

2. ML Monitoring Data Main SDGs.
Main Sustainable Development Goal(s) assigned by TRR using Natural Language Processing and
Machine Leaming:

Models were traie ojects;.

for 3l 17 $0Gs from Mchine Learning.
approach;

4.ML Monitoring Data & OECD Main SDGs
—-Mnm Development Goal by TRR using Natural Language Processing and
Machine Learning:

Maodels were trained using the Deliverables and Monitoring Data for FP7 Projects and OECD.

5. ML Monitoring Data & OECD SDGs Full Dist.
m;-mwummmmm

approach;

6. FOS Main SDGs )

Microsoft Academic Fiegs of Sty FO5) and SDGS:

G000 HEALTH
AND WELLBENG

The SDGs Story

Various SDG
ontologies

| l

% Cleaning, FOS-Tagger ||
standardization =)

User query

python

Integrated
ontology

FOS-1
FOS-2
FOS-3

£ vicrosott academic T

SDG Relevant
items with MAG FOS FOS list

Cross-referencing ontology

s
BEEARG T AeETERE8

SDG labels for the user query

Mapping of links between SDGs based on
FP7 project data
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Recognition of innovation outputs in project reports

Researcher Portfolio

NOUN CHUNKS

compoung

comonung oty
p m
Gene Merapy  veclor mal  reeduces a functonal  CR8 gene into. Multer glia
NOUN  NOUN  NOUN  ADJ  VERB  DET ADJ  PROPN  NOUN  ADP  PROPN  NOUN  NOUN  ADP DET  NOUN
PROJECT 1D OUTPUT ID OUTPUT NAMES FOUND IN THE REPORT PROPER NOUNS/IPR
200234 (Crumbs | 200234 vector | pharmaceutical CRB gene therapy vector CRB
in Sight) Gene therapy vector - object mentioned in the sentence above CRB1
CRB1 Gene Therapy Vector -> most frequently mentioned term AAV
CRB gene therapy vector hCREL
most suitable CRB gene therapy vector AAV2/E
AAV hCRBI gene therapy vectors AAV6
AAV2/6 hCRB1 clinical gene therapy vector production Crbl/Crb2
gene therapy vectors and Miiller glia progenitor cell therapy uniQure
clinical AAV hCRB1 gene therapy vector AAV-based

suitable AAV hCRBI gene therapy vector
AAV hCRBI gene therapy vector
AAV hCRBI gene therapy vectors
clinical AAV2/6 hCRB1 gene therapy vectors

AUGMENTED Project Portfolio

META DATA
Project ID 200234 Acronym CRUMBS IN SIGHT
Funding FP7 HEALTH EU Contribution €3.0mil.
Scheme
Number of 6 Participant Organizations KNAW, AMT, RUMC, MPG, CNRS,
Participants USFD, EKUT

Insights extracted from project reports

Project Outputs  200234_mouse : Crb2 knockout mice , Crbl Crb2 double knock out mice , conditional knockdown
mice , Mpp3 conditional knockout cKO mice , Mpp3 cKO mice , Crbl / Crb2F/ Chx10Cre/ mice,
conditional Crb2 knockout mice , double knockout mice
200234_vector : pharmaceutical CRB gene therapy vector, Gene therapy vector, CRB1 Gene
Therapy Vector, CRB gene therapy vector, AAV hCRB1 gene therapy vectors, AAV2/6 hCRB1
clinical gene therapy vector, gene therapy vectors and Miiller glia progenitor cell therapy, clinical
AAV hCREB1 gene therapy vector, clinical AAV2/6 hCRB1 gene therapy vectors
200234_mutant : Crbl mutants
200234_serotype : AAV serotype
200234_platform : baculovirus production platform for the AAV1 serotype

Thematic Key-  Miiller-glia-cells, CRB, photoreceptor, cell, retina, protein, gene-therapy, adherenjunction, eye-
words / Phrases = disease, retinal-degeneration, knock-out-mouse, eye, membrane

Named Entities AAV, AAV1, AAV2/6, CRB, CRB1, CRB2, CRB2F, hCRB, hCRB1, Mpp3, Crb1 / Crb2F/ Chx10Cre
/IPR

Additional Attributes
Fields of Study  Biology, Cell-Biology, Anatomy, Genetics, Retina, Molecular-Biology, Retinal-Degeneration
/ Themes

Relevant SDGs  SDG 3 - Good Health and Wellbeing

Name, Surname;

Researcher
Jan Wijnholds

Affiliation: Name KNAW (999518362)
and PIC

Link to profile:

EEEZ CRUMBS IN SIGHT (200234);

Affiliated to Yes

beneficiary PIC?
15
236 mentions, of which 55 mentions in text
Mentioned in the Dow

Author and project

FOS

pLLrELE 200234_mouse

200234_seroty
pe

PG ELN 200234 vector

Author FOS: biology; retina; retinal; retinitis pigmentosa; CRB1; anatomy; molecular biology;
cell biology; retinal degeneration

Project FOS: Photoreceptor cell , Retinal degeneration , CRB1 , Gene therapy of the human
retina , Outer nuclear layer

output_fos_matched_w/names

{'erb1:2, wwmmmddwmbn 1, opﬁul

“We are excited to enter into this 3greemem‘ with the LUMC a !ead.-ng academic institution with highly rec
leaders in the field of gene therapy such as| Jan Wijnholds, fo expand our leadership in gene therapy.
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v,, Restoring Mueller glia cell — photoreceptor interactions with

Crumbs
m N s o
Objective Project information
CRUMBS IN SIGHT
M the Crumbs Wogm 11 Grart agreement 1D 200234
Promctwmoste &
aanse CHB1 s ocatendin ok gh coll ata yoqm 12 acherens junctions
between Musler gha ells and photorecepts resuits in loss of adhesion between Mueber Stotne.
gha cols and Mux-ﬂm utimated res do «.pm and other retinal neurons with Cm Lyt
foss ofvison at oz e e Using fruly and mouse geoetics wo il Strtdate End cate
analyze mww:rmancam its famiy momber CRB3, and Saon 200 31 Moy 2012
CRB1-inteq) AYJMMKPPI in function of the SAR and &s role in celi-call Interactions. \We
wit anat e O gha cats Fended mder
CRB1 and CRB3, or S1To hahee
prhe ), we wil aiso assess what 10 these Oversa busger
molecules play To develop & ghal colls and. €399 4520

impaired
photoreceptors, we wil explore the eficacy of Musller gia progentor collransplantafion in mouse retnas In
we vl also deliver
vectors o transfor and express human CRB1 specificallyin Musller gha cols lacking CRB function. At the end of
o vectors inclrical phase ¥ tess. Conrtinases
KONIORLIIKE NEDERLANDSE AKADEE VAl
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Fields of science

natural sciances » biological schences > biocheemistry > biomolecubes » proteins
sciances
medical and haath sciences > mecical biotechnology » gioetic enginearing > gene thecapy

Programme(s)

FPT-HEALTH - Specifc Programme "Cooperation” Health

HOME COMPANY TECHNOLOGY TARGETED DISEASES PIPELINE NEWS CONTACT

HORAMA

GENE THERAPY DEDICATED TO RARE OPHTHALMOLOGY PATHOLOGIES

accust frors
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HORAMA Signs Exclusive License Agreement with Leiden University
Medical Center Targeting CRB1 Gene Mutations to Treat Inherited
Retinal Dystrophies

Further expansion of HORAMA gene therapy portfolio to treat Inherited Retinal
Dystrophies to lead to second clinical program by 2023
Paris (France) and Leiden (Netherlands), March 18, 2020 ~ HORAMA SA, a French biotechnology company focusing on gene

therapy for the treatment of rare genetic diseases In ophthaimology, announced today an exclusive icensing agreement with
the Leiden Urnu,ny Medical Center (LUMC) for anbﬂ rights to a g(r\c therapy pe fﬂ:uvn 10 trea

the Inherited Retinal

wm.zg Uneves ity Medical Curtr Targeting CRE1 Gene Matationa 10 Trewt inhariied Real Dystophves

Press release

2003 Sapiteane Bopnarma

Oone Therady

MORAMA 000t Mo SCeces reteran

Bacwat Timmeesan #s sew Chaeman

HORAMA S0 Excutive License
Agremect win Lecen Unversty
Miecical Caeter Targatio CRET Gane

MALILONE 10 Treat vner e Retnal

Dystropnies
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:1, 'leber 1,
“toluidine blue staining': 1, 'cross-sectionalimaging": 1,
'vascular " 1, 'retinitis 1, 'functional
['Crb1-Crb2 double knock-  analysis': 1, ‘retinal lamination': 1, ‘adherens junction': 1,
out mice!, 'Mpp3 ‘retinal function: 1, 'dovble knockout': 1, ‘spectral domain':
i ON 1 1, "cell division": 1,
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approach': 1, ive disease’: 1, strategy”:
1, recomblnam virus'; 1, 'Ipl deficiency”: 1, "dlinical grade”: 1,
“cell specific': 1, 'start codon’: 1, 'viral gene': 1, *high titer': 1,
['AAV serotype'] ‘phaseiii': 1, 'exvivo': 1, 'crb1': 1)
{'muller glia': 11 Vlurkpad(age 11, 'crb1': 7, 'retinal
4, 'molecular
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‘cell transplantation’: 2, ‘therapeutic strategy”: 2, 'single
application': 2, 'double knockout': 2, ‘polarized cell': 2,
“chinical grade': 2, "high homology": 2, 'stem cell’ 2,
mbnm-asoo:ted guanylate kinase": 1,
1,
1, 1,
['AAV2/6 hCRB1 gene 18
therapy vectors’, 'gene “functional importance’: l,'mtra«ltlar domain': 1,
therapy :1, 11, ‘future
Miller glia cell 1, ‘postt 1 ‘rod 1,
therapy’, "AAV2/6 hCRB1 :
clinical gene therapy
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(CRB gene therapy vector’,  system': 1, ‘cell adhesion’: 1, ‘model system': 1, 'visual field":
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“Our studies in the last 20 years resulied in the development of a piatform for candidate gene thevapy medicines for children
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DATA

for impact

REITER

Wider context: DG RTD has launched several big data
projects lately

(ol *  Tracking of research results in FP7

v

/Ja K N OW M A K . H2020 grants (Data4lmpact, EURITO, KNOWMAK,
KNOWIledge in the MAKing in European Society REITE R; RISE; etc.)

*  Big data pilots contributing to the EIS

R Key properties of Big Data:
R e/ . Volume, i.e., no sampling is generally applied
. Variety, i.e., structured and unstructured data
RV from various sources, in different formats
Tracking of Research Results ° VeIOCity, i.e., real—time/rapid data
o Veracity, i.e., variations in data quality,

cleaning, processing, etc.

Non-intrusiveness — Big Data is a byproduct of digital

Broader context
TH A N KS interaction and communication

Key objective: make Big Data small!






Data linking through
TRR Ontology-based
text classification

Goal12.

Goall7.

Goal2.
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Goal11.

C® &8RS
Goalbs.
Goal16.
Goal4.
Goa!?.
Goal13.

Goal1. 60‘1 0.

Goal15.
Goal9.
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TRR Ontology-based text classification framework

Linking publications to specific field of study (FOS)

Open
6-level hierarchy
Extreme granularity

Lower complexity model
to assign text to one or
several themes

Explore Entity Analytics
257,864,860

Publications

268,548,917

Authors

718,407

Topics

4,533

Conferences
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Journals @

26,992

Institutions.
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Open Academic Graph (billion-scale OAG)
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Graph

=

Microsoft Academic

Graph
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RRENEST

Tsinghua
University
AMiner
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| E’“Miner

>700 million entities and > 2 billion relationships
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| RESEARCHERS
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i PUBLICATIONS
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i CITATIONS
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European
Commission



Microsoft Academic (MAG)Field Of Study (FOS) FoS 2

® Microsoft Academic Graph 709K Fields of Study concepts semi-automatically constructed with ID and hierarchy

is a free and open

® 6 levels knowledge base
that can be read and

O Level 1 entirely manually constructed edited by both

O Level 2 curated manually humrall_ns and
O machines.

Levels 3-6 : 100% automatically using hierarchical clustering

® Constructed from Wikipedia so quasi total mapping to Wikidata
O In the process of importing MAG FOS in Wikidata (wdt:P6366)
O  Soon possibility to use any other thesaurus mapped to wikidata, through the FOS to retrieve/categorize
publications/projects.

SKOS Simple Knowledge
Organization System Reference

® Simple Hierarchy modeled by TRR in SKOS BISIC [RECOMITEN AT,

It may be used on its own, or

in combination with formal
knowledge representation

languages such as the Web _— Level 3
Ontology language (OWL).

Child Topics
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https://academic.microsoft.com/topics
https://www.wikidata.org/wiki/Property_talk:P6366

()

Estimating distance
between texts using
topic ontology

e >200M publications =
709K FoS in the hierarchical
MAG ontolgy

e > 200K topics are linked
to Wikipedia articles and
WikiData
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Mid Level
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Low Level
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Ophthalmology
Energy storage
Geology

Mid level Level 2

Topic 2
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Topic 1

Level 3

Retinal diseases
Alkaline batteries
Lunar soil
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TOPIC MAP AND LINKS BETWEEN FP7
COOPERATION PROJECTS BASED ON
LEVELS 1 AND 2 OF THE MAG Text 3 Level 6
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Commission

Level 5




