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The AETIONOMY
Knowledge Base

AETIONOMY Final Symposium and
IMI Neurodegenerative Initiatives
29" November 2018

Mission

To increase knowledge of the causes of Alzheimer’s and
Parkinson’s Disease by generating a mechanism-based
Prof. Dr. Reinhard Schneider taxonomy; to validate the taxonomy in a prospective
clinical study that demonstrates its suitability for
identifying patient subgroups (based on discrete disease
mechanisms); to support future drug development and
lay the foundation for improved identification and
treatment of patient subgroups currently classified as
having AD or PD.
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AETIONOMY Knowledge Base (AKB)

N O Organising Knowledge about seaieE Q
A E T Neurodegene : Disease Mechanisms for S
M Y the Improvement of Drug Development and

KNOWLEDGE BASE "herapy
Knowledge Mining=  Data Mining~  Disease Modelling~  Mechanistic Disease Hypotheses =  In-silico Validation~  Clinical Validation =
tranSMART - clinical data repository
= 1’!
< _'5 ADA workflows
NeuroMMSIg - clinical validation of candidate m
ADNI / PPMI Disease Stages

the AET 1O NI chaltenge Welcome to AETIONOMY

ADNI Analyses

The AETIONOMY Knowledge base (AKB) provic
generate a mechanism-based taxonomy of Alz
Parkinson s Disease and to validate that taxol AddNeuroMed merge - longitudinal multimodal
of a prospective clinical trial. The AKB offers:

To generate a mechanism-based taxonomy of
Alzheimer s and Parkinson’s Disease and
to validate that taxonomy in the course of a

05, tive clinical trial.” PPMI Analyses
Gl « description of methods applied in the dif :

stages (incl. webinar recordings),
= access to disease models and quality cor Mapping out alzheimers disease data landscape
AeTIO LY = web services for analytical data processiiig.

. Wi

https://data.aetionomy.scai.fraunhofer.de/
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AETIONOMY Knowledge base

AETIO“O--.' S e

* One point stop for AETIONOMY knowledge
~and services

e platform to generate a mechanism-based
taxonomy of Alzheimer’s and Parkinson’s

Integrated Storage: Bring heterogeneous data together disease

P
@

%@ ) 1

1 ) Fon, Biomarker Data
Subject Info. : OMICS data

Docs /el

e description of methods applied (incl.
webinar recordings, publications and use
cases)

e access to disease models and quality
controlled data

Ada, the AETIONOMY AET] o NO
Reporting System

------ e web services for analytical data processing

Comoo

? E mno»atlve I N O
7 Fraunhofer efpia |m|,. s AET O MY




AETIONOMY Knowledge Base: who can benefit?

Users who can benefit

AETIONOMY intends to disseminate the approaches and methodologies and how they can be adap
can benefit differently from these infarmation:

» General public and Patient Organizations with new information for both the diseases.
» Policy makers with insights into new disease models,

» Bioinformaticians and students evaluating new data mining approaches,

s Medical experts validating new mechanistic disease hypotheses, and

r -
L.l:j %Fraunhof;:-: efp.a |m|

Addresses targeted
Usergroups with linked
information:

1. General public and
Patient Organizations

2. Policy makers

3. Bioinformaticians and
students

4. Medical experts
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AETIONOMY Knowledge Base: Awareness and training

Offers training on bioinformatic methods and services

Di‘::ase Muelnhams‘msslmu;\eu;mpravs-nent‘ u“m‘ L] ° °

breg Development end Therspy VISION SERVICES WORK PACKAGES COLLABORATIONS MEDIA LI n ks to Se rv' ce S’ t u to rI a I S a n d
e webinars:

Webinars

"6. How to get access to services?

¢ Information retrieval (literature mining):

Feedback on Public SCAlIView Neuro

Webinar about the Webinar (D2.4.3.3):

knowledge Kno;ﬁﬂ;f ng.%ﬂf,‘;em * BEL disease model viewer (collected knowledge):
management BRI - BEL-Commons

Platform (D2.4.3.3) - Ims v

EZ::‘;!;’;;Z’:;':ZZ;“::;::ﬁ‘fma Sensomgnate * Mechanistic candidates repository (graph mining):

Contributions by all Work package groups .
knowledge, methods & services enhanced 16th Nov. 2018 ’ NeuroMMSI 14
implementation.

* Data features:
Bayesian Network Viewer

Bayesian Modelling » Trajectories: '
of clinical data — SR | g BN EPAD longitudinal viewer | 'mages - Google Drive

s Clinical data management:
tranSMART

https://data.aetionomy.scai.fraunhofer.de/ . Statistical and analysis workilows:
https://www.aetionomy.eu/en/media/webinars.html ADA
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AETIONOMY Knowledge Base:

Organising Knowledge about
Neurodege e Disease Mechanisms for

AETIONS
M Y the Impravement of Drug Development and

KNOWLEDGE BASE heany

Linked to project phases

Knowledge Mining~  Data Mining~  Disease Modelling =

The AET lo % Challenge

To generate a mechanism-based taxonomy of
Alzheimer s and Parkinson’s Disease and
to validate that taxonomy in the course of a

prospective clinical trial.”

.m!'l'lo::\"‘vJ
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Mechanistic Disease Hypotheses =

In-silico Validation =

-

Welcome to AETIONOMY

The AETIONOMY Knowledge base (AKB) provic
generate a mechanism-based taxenomy of Alz
Parkinson ‘s Disease and to validate that taxo
of a prospective clinical trial. The AKB offers:

» description of methods applied in the dif
stages (incl. webinar recordings),
» access to disease models and quality cor

= web services for analytical data processit .

= Fraunhofer

SCAl

efpia

Clinical Validation =

tranSMART - clinical data repository

ADA workflows

NeuroMMSig - clinical validation of candidate m

ADNI / PPMI Disease Stages

ADNI Analyses

AddNeuroMed merge - longitudinal multimodal

PPMI Analyses

Mapping out alzheimers disease data landscape

Project phases and
applied approaches
& methods:

Knowledge mining
Data Mining

Disease modelling

S e

Mechanistic disease
hypotheses
5. In-silico validation

6. Clinical validation
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AETIONOMY Knowledge Base: Linked to Mechanistic Disease Hypothesis

N O Organising Knowledge about
A E Neurodegenerative Disease Mechanisms for
M Y the Improvement of Drug Development and

KNOWLEDGE BASE Theapy

Data Mining~  Disease Modelling =

Knowledge Mining =

@/ Home

Mechanistic disease hypothesé

Mechanistic disease hypotheses

The proposal of new taxonomies for the neurodegenerative diseas

mechanisms. Addressing these challenges the following activities 4

e Construction of a knowledge database with AD and PD d

{mechanisms),

Further information

Mitochondrial-Dysfunction

Neuroinflammation

Insulin pathway

SNCA Methylation

Mechanistic Disease Hypoth|

Mitochondrial-Dysfunction

SNCA Methylation

Neuroinflammation

Astrogliainflammation

Insulin pathway

Stress-induced comorbidity

Syndecans uptake

Syndecans uptake

Astrogliainflammation

Stress-induced comorbidity

The Mining & Validation Strategies

 AETIONOMY Disease Models AETIONOMY clinical data |
modellin - = - - :
g E_, | Maodel instructed mining | Unbiased clustering
! \ 4
mining | AETIONOMY hypathesis | | [ AETIONOMY hypothesis I |
—
p—
testing | Biological pre-validation in existing cohorts ]
&. - | Clinical validation in a prospective cohort |
validation . \ -
- | Validation in independent cohorts already recruited ]

https://data.aetionomy.scai.fraunhofer.de/mechanistic-disease-hypotheses
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AETIONOMY Knowledge Base: Disease Models

PD and AD Disease maps and models

ApoE subgraph+Tau protein subgraph+Axonal transport subgraph POMap_ g T I

NRAAZ [Nurr1) activity
Dopaminergic transcription

tranSMART

AD BEL model visualized via the NeuroMMSIG PD Map visualized via the MINERVA platform

https://neurommesig.scai.fraunhofer.de/ https://pdmap.uni.lu/minerva/
Hosted and updated by Fraunhofer Hosted and updated by UL
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AETIONOMY Knowledge Base: BEL Disease Models

Disease maps as support to hypothesis generation

#& | Home /' Mechanistic Disease Hypotheses /| Astrogliainflammation

Astrogliainflammation

Astroglialinflammation (in AD, IDIBAPS/BBRC)
=>YKL-40 (CHI3L1)

MeuroMMSig inflammatory response subgraph:

Inflammatory response subgraph
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NeuroMMSig inflammatory response
subgraph (AD BEL model)

A
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Proposed Biomarker

Positive Correlation

Increase (Disease)

decrease {normal)

Cartoon of the candidate mechanism
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AETIONOMY Knowledge Base: SBML Disease Maps

Disease maps as support to hypothesis generation

PDMap '= . = =
Overlayed on e
disease maps | (I
(PD Map) A S
—pormal___ Parkinson's Disease Db ivpebtin
LA AR AR AL RARLAARAAS rh tranSMART | e ] ]_.. . N
= , ﬁ —— | t "‘_‘_"_1 -
= = | = Identifying relevant
=1 |3 pathways and
Differentially ] - upstream or
expressed genes < %" downstream
from analysis players
S s

(tranSMART)
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AETIONOMY Knowledge Base: Data harmonisation and curation

Systematic Inclusion of clinical, EFPIA and public datasets in the tranSMART clinical
repository
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AETIONOMY Knowledge Base: Datasets available through tranSMART

Systematic Inclusion of clinical, EFPIA and public datasets in the tranSMART clinical repository

] AD Related Public Studies = AETICNCIMY PD

] ADNI =49 Adverse Events
=<3 Clinieal # ] Adverse Event 1
=[5 AETIONOMY AD ] Adverse Event 2
ﬁﬁt—”DNOMYPD (405) H ] Adverse Event 3
b — ] Clinical Center
[ D13B Tuebingen PD HDid an Adverse Event Occur

= [ p1ero
= [ GENEPARK
= [F 1ceBERG

# ] Serious Adverse Event
=17 Biclogical Samples

=[5 1cM PO # ] Blood Sampling
= [F 1D1BAPS AD CSF ] Cells sorting

# [F] 10IBAPS AD Dementia #[°] CSF Collection
=[] IDIBAPS AD Screening @ ] Skin Biopsy

H IDIBAPS AD Validation
= & INSIGHT
# 3] Kings College London PD

= Bicspecimen Analysis
# ] Bleod Sampling

= (& nec H(csF

@ [ UkB AD Cytokine =47 Clinical Assessment

=5l ukB AD Inflammation 2 = Epworth Sleepiness Scale (ESS)

@ [ UKB AD Inflammation # ] Hoehn and Yahr Scale

5] UKB PD Methylation # [~ Hospital Anxiety and Depressicn Scale (HADS)
4[] Imaging Data # ] International Physical Activity Questionnaire (IPAQ)
# CJPD Related GEO Studies 4] MDS UPDRS
I PPMI

=T Ne urcpsychological Assessment

https://aetionomy.uni.lu/transmart/login/auth
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AETIONOMY Knowledge Base: Datasets available through tranSMART

Advanced analytics through smartR analytics in tranSMART

VKL -40/YKL 40 {ng/mi] {rew)

Compariion  Summary Matitics  Crd Vew  Advanced Workfiow  Smanik  Duta(aport  fxportjobs  Workipace  Gemame Srowser Oispiayed: 137

Summary Statistics

(I Across Trials
(1A Related Public Srucies | Gy Summary for Subest 1 Qubey Summary far Subset 2 ™
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AKB Component: Ada - advanced statistical and analysis workflows

Ada Docs/Help  Contact Login =0
Ada, the AETIONOMY AET NIO
Reporting System Io H~7

\HHH

Malic Acid by Class Color Intensity vs. Alcohol =

= Alcalinity o Magnesium =

Explore the stats of your data

Create a view with dynamic and responsive widgets showing different stats, such —(

as, distributions, scatters; correlations, and box plots;- e
Login i !
. O O O O

https://aetionomy-ada.lcsb.uni.lu/
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AKB Component: Ada - advanced statistical and analysis workflows

Customised user views and dynamic and interactive analytics

Views~ Analytics ~ Dictionary Categorical Tree Setting ~

360 GENEPARK Items found

T =3 —

G o
Type: Contnt Offset Width Meight  Testual? Tile Chart Type
Scatzer Field: Stucy Graup,
Jpre——

Cogratme Msessrart
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‘ Webex Meetings File  Edit Share View Audio Participant  Meeting  Window Help Il ! = A s [=F Fri 15:47 Stephan Springstubbe  Q
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After AETIONOMY ...

e The AETIONOMY Knowledge Base will continue to be maintained for another 5
years

e All clinical and public datasets will be available for access through a Data Access
Committee

 The disease models and services will continue to be developed and updated
regularly
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Questions ?
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