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Scientific strategy of LCSB
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Bioinformatics Core facilities (30+ FTE’s)

Data integration and management
Organize, store and categorize large amount of data (PetaByte scale). Providing access and
management to large compute farms.

Automatics pipelines for larges scale data-analysis
Setup of automatic procedures to filter and extract the most relevant information out of large
heterogeneous datasets

Network (re-)construction
Extract known and predicted networks (protein, protein-protein, protein-chemical,...) from
databases and by applying text-mining technologies

Large scale visualization tools for heterogenous data
Development of 2D and 3D visualization tool for data exploration and hypothesis generation

Text-mining
Crunching large scale full-text corpora of hundreds of thousand of articles to extract
knowledge map and relationships between diseases, genes, proteins etc.

Data Analysis partner in several projects
FP7: eTRIKS, EpiPGX; coGIE; betadUDO

Development of dedicated problem oriented research tools
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Challenges in translational medicine

Data quality
Data standards
Data openness, sharing, access, legal issues

Data protection, data privacy
Ontologies, matching vocabulary
Amount of data

Analysis of data
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Cluster with >5000 cores

Several large memory
machine 1-4 TB RAM
~5 PetaByte storage

Genome Pipeline

Ultra-Rapid Genome and Exome Data Analysis
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Curation

Making biological knowledge
machine-readable and

machine-interpretable
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Pets

~06500 pets reported

600 distinct pets reported All pets mappeo

. toa 31 term
When filtered by:
’ ’ . . vocabulary
dog”, 112, misspellings
and dog-like entries
Alligator Crayfish Possum
Amphibian Dog Rabbit
Assorted Farm Animal Raccoon
Badger Ferret Reptile
Bird Fish Rodent
Butterflies Harbor Seal Skunk
Cat Hedgehog Snake
Chameleon Hermit Crab Spider
Chimpanzee Lizard Sting Ray
Chinchilla Monkey Turtle
Worm
““l 1.. Accelerated Cure Project Multiple Sclerosis, :::éé:
_ ool B
U8 S. Wicks; http://www.acceleratedcure.org cogoes



http://www.acceleratedcure.org

Medication Amitriptaline

Amitriptylin

misspellings Amitnptyline
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Amitriptyline HCL
Amitroptyline
Amitryetyline
Amifrypatiline

Amitryptailine
Amitryptaline
Amitryptilin
Amitrypfiline
Amitrypftilline
Amitryptylene
Amitryptyline

Accelerated Cure Project Multiple Sclerosis,
S. Wicks; http://www.acceleratedcure.org



http://www.acceleratedcure.org
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Adiponectin

ALAT (alaninaminotransferase)

Albumin

Apolipoprotein Al

Apolipoprotein B

Apolipoprotein B/ApoAl ratio

ASAT (aspartateaminotransferase)

Cholesterol total

C-Peptide

C-Reactive Protein hs-CRP

Creatinine

Cystatin C

Estradiole E2

Follicle Stimulating Hormone FSH

FT3 (free trijodtyronin)

FT4 (free tyroxin)

GFR (Glomerular filtration rate)

Glucose

Glutamyltransferase GGT
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GOT glutamic oxaloacetate transaminase

GPT glutamic pyrovate transaminase

HbA1c

HDL-cholesterol

Hemolysis

Ikterus (bilirubin)

Insulin

ellellell@)

Interleukin 1-beta IL-1b

Interleukin 6 IL-6

LDL-cholesterol

Leptin LEPT

LH Lutropin

Lipoprotein A LPA

Proinsulin

Prolactin PROL

SHBG (steroid hormone binding globulin)

Testosterone

TNF-alpha (tumour necrosis factor)

Triglyceride

TSH (tyroid stimulating hormone)

UREA (Harnstoff HST)

Uric acid (Urat Harnsaure HRS)

UU - Pt-GFR(CystC-berakn) (see also GFR)

UU - GLP-1 (glucagon like peptide -1 in P800 tubes)

UU -FFA Free fatty acids

UU -steroid hormone pattern (12 different)

OO|®0|0|0(0)0| |0|0|00|®6(e®

©@ =values reported

@ =values NOT reported

? = values reported but without unit

STATUS = OK (good correlation between the reporting laboratories, at least 2/3)

STATUS
?

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

unit Lab 2 unit Lab3 unit
® ug/mL @) mg/L
ukat/L ® @ ukat/L
g/L &) % @ g/L
g/L © mg/dL @ g/L
g/L ) mg/dL @ g/L
i =) _ ® _
ukat/L ® @ ukat/L
mmol/L © mg/dL @ mmol/L
nmol/L © pmol/L? @ nmol/L
mg/L ® mg/dL © mg/L
& mg/dL ® umol/L
mg/L @ mg/L & mg/L
pmol/L © pg/mL @ pmol/L
IE/L © muU/mL @ u/L
© pmol/L @ pmol/L
® ng/dL & ng/dL
mL/mi/1,73 ® ®
mmol/L © mg/dL @ mmol/L
ukat/L © u/L @ ukat/L
© u/L
© u/L
® %
mmol/L © mg/dL @ mmol/L
mE/L © pu/mL @ pmol/L
®
&) ?
&) mg/dL © mmol/L
& ng/mL © ng/mL
IE/L © muU/mL @ u/L
© mg/dL @ g/L
pmol/L © pmol/L @ pmol/L
© pu/mL @ muU/L
nmol/L © nmol/L @ nmol/L
ng/mL @ ng/mL ® nmol/L
&) ?
mmol/L © mg/dL @ mmol/L
mIE/L © muU/L @ muU/L
& mg/dL & mmol/L
umol/L © mg/dL @ umol/L
mL/mi/
?
mg/dL
pg-ng/mL

OK
OK
?
OK
OK
?
?

OK

OK
OK
OK
OK
OK
OK
OK

OK
OK
OK
OK

when?

|, OK (probably fine but something unclear), ? (not ready),

comment

is it really %7?

was calculated forSand L

or pmol/mL?

exclude?
recalc

exclude?

Lab 1 high

wrong units?

recalc

recalc

recalc
recalc
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ITTM

Data curation

for Translational Medicine

Data cleansing

— Errors/inconsistencies/ambiguities

* Replacing semantically identical concepts by unique concept
— “NA” “n/a” and “not applicable” -> “Not Applicable”

« Consistent data type for given variable
— Numeric variable: “2.3”; “>2.9”; “NA”; 2.1

— Date-type variable: “23-12-2015"; “12- 23-2015”

* Eliminating typos

— Dexamethasone, Dextramethason, DEXAMETHASONE ->
Dexamethasone

» Detecting out of range numeric values
— Diastolic blood pressure: “640 mmHg”

— Converting to standard units
* Blood glucose level; 110 mg/dl 57,:6,1 mmol/L” 13




( PARKINSON

National Centre of Excellence in Research

8-year research program

NCER-PD: early-stage diagnosis of Parkinson’s disease (PD) and
improvement in the stratification of PD will focus on the identification
and validation of clinical and molecular traits (biomarker signatures)
of PD patients to improve diagnosis and characterization of their
condition.

Partners:

Luxembourg Centre for Systems Biomedicine (LCSB) (coordinator)
The Luxembourg Institute of Health (LIH),

The Integrated BioBank of Luxembourg (IBBL)

Centre Hospitalier de Luxembourg (CHL).
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NCER-PD Web Portal

@ Web-server was setup with Joomla

® Available at www.ncer-pd.lu

@PARKINSON

Nauonal Centre of Excelience in Research

The National Centre of Excellence in Research on Parkinson's disease, a joint research program by all biomedical research partners in Luxembourg, has set itself the aim of
finding new ways for an earlier diagnosis and better treatment against Parkinson's disease.For this reason, people with and without Parkinson’s are invited to participate in the
study.You too can help!

Parkinson'’s disease research in Parkinson Fuerschung zu
Luxembourg! Létzebuerg!
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>> | am a medical / research professional <<

>> | am a Parkinson’s patient / control subject <<

>> Je suis un patient parkinsonien / personne témoin <<

>> |ch bin Parkinson-Patient / Kontrollperson <<

>> Eu sou um paciente com Parkinson/ pessoa controlo <<

L sameas 1 Ux(vnouﬂc.
Fonds National de la THE NATIONAL CENTRE OF EXCELLENCE IN RESEARCH [NCER] M I sesies ‘ l_ INSTITUTE 6 \
Reche Luxembourg | 15 AN INITIATIVE OF THE LUXEMBOURG NATIONAL RESEARCH FUND lI I" H ll seicse L OF HEALTH l B B L

[ ]
“ “ l I ll © 2015 NCER S
15 SA¥¥vevan

IVERSITE
LUXEMBOURG Venkata Satagopam

00 00 o
00 000
oeO0or—©@ oo
[N NeoX N XK
[ NV, )
CIC N - 3 B


http://www.ncer-pd.lu

@ HELP-PD Cohort

P— RECRUITMENT 800 fent
. uxembourgish cohort a |en S
PrOSpeCtIVG LHELP_PD) W SporadicPDpatients\ \I/:\)” th
recruitment over  RRARRRRAR § [ .
4 !l!'!"!"!"!"!'!"!' \Genen(PDpatlents typICal and
yedrs  fifidiedd © - (oone)  atypical PS
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Longitudinal follow-up * | \Hea"hmmmls 800 Control subjects
LuxPARK
.. Population-wide . :
Clinical data LPafkmstomsmcoho Blosamp“ng
Motor — \ l \)ATAANDSAMPLE(OLLE(TION Blood: DNA, RNA
. ood:
COg nition E::redn:sm Standardized Eelm:’ Urine
' Detailed clinical
neuropsychiat ample plasma, '
% NGUI’OSGI’\.SOI.'y Kpider?ﬂilogyry Earactenzatloq t(qui:smon }: DNA, RNA Saliva
= Psychiatric N {F ) Nasal Washes
CEI) Sleep keurmmaglng\- '.eata.rep;snory.;.3'01.’3'“""9\ i:((l)nsies Stool
z Autonomic 5 CSF
< Quiality of Life iiii Skinbiopsy
Envionment | N Colonbiopsy




Example: NCER-PD

Data and sample collection Data and sample storage Sample processing and data integration
Samples Biobanking Cies. ESamp/es B Anlalyétical 2> Data
Clinical sites ; (IBBL) i abs provenance
M — [ B
I ; ‘.~ : < : ‘mongoDB
< 0 Samples Tracking
EMILE MAYRISCH — E A
cron ) : i
< . i
Samples Data E
Patient data  / Results v
: : Clinical data :::::: \ Analysis i
capture ¢ : e
(REDCap) -
. > =
§ | Epidemiological data py
i “itranSMART
(e)CRF i

r n Researckh

@ PARKINSON

Comite Nationale d'Ethique en Recherche
Treating physician
Flying team recruitment (cross-borders)
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Improved diagnostics
Incidental findings




and English languages

Research Electronic Data Capture I

K EDC System /

® An Electronic Data Capture (EDC) system

® Available at https://pd-redcap.uni.lu

A
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Kirsten Roomp, Wei Gu, Venkata Satagopam

® LxPARK eCRF (electronic Case Report Form) has been setup in French, German


http://redcap.uni.lu

LUxPARK eCRF in REDCap

fREDCap

@ Home  , MyProjects () Create New Project 33 Training Resources ) Help &FAQ | _ Send-lt {; Control Center

venkata.satagopam | My Profile | Log out

Listed below are the REDCap projects to which you currently have access. Click the project title to open the project. Newly created projects begin in
Development status . as you begin to build and design them. When you are ready to begin entering real data in the project, you may move it to Production

status () to designate the project as officially collecting data. When you are finished collecting data or if you wish to stop collection, the project may be set to
Inactive status (), although it may be brought back to Production status at any time when you are ready to begin collecting data again. Also listed is the
project type, which designates if the project is in classic =* or longitudinal = data collection format. Since you are a super user, you will see any projects that
have been set as template projects designated with a star ... -

You have not accessed the User Access Dashboard yet. It is recommended that you access the User Goto | User Access Dashboard J
Access Dashboard at least once a month to review which users still have access to your projects. Super users: Modify this notification
My Projects ‘;’;] Organize J Filter projects by title
Project Title Records Fields Instruments Type  Status
LuxPARK 628 2979  $Ploms o ©

REDCap 6.16.2 - © 2017 Vanderbilt University
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I Confidential

MDS-UPDRS - Part llI: Motor Examination

3a Is the patient on medication for treating the
symptoms of Parkinson's Disease?

3b If the patient is receiving medication for
treating the symptoms of Parkinson's Disease, mark

the patient's clinical state using the following
definitions:

3c Is the patient on Levodopa?
3.C1 If yes, minutes since the last levodopa dose:

3.1 Speech

LuxPARK

Page 78 of 184

[]Yes []No

[ ] ON: On is the typical functional state when
patients are receiving medication and have a good
response.

[] OFF: Off is the typical functional state when
patien ts have a poor response in spite of taking
medications.

[ 1Yes []No

[] 0: Normal: No speech problems.

[] 1: Slight: Loss of modulation, diction or volume,
but still all words easy to understand.

[ ] 2: Mild: Loss of modulation, diction, or volume,
with a few words unclear, but the overall
sentences easy to follow.

[] 3: Moderate: Speech is difficult to understand to

LuxPARK

A
ML

UNIVERSITE |
LUXEMBOUI

Page 159 of 184

MDT-PD (Munich Dysphagia Test - Parkinson's Disease)

This is a test for subjects with a PSP diagnosis only!

| DIFFICULTY SWALLOWING food and liquids

1. | have difficulties with the chewing and
swallowing of solid/ fibrous/ crumbly food.
(e.g.apples, meat, cracker/ chips)

[] (almost) never

[] occasional/monthly (once/multiple)
[] frequently/weekly (once/multiple)
[] very often/daily (once multiple)

o0 0 00
ceo0or—0 oo
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Example:

Medications

WHO ATC /DDD
Index is being

used:
— ATC code

— ATC level name (INN/
generic name)

UNIVERSITE DU
LUXEMBOURG

Ontologies

Current instrument: A. Medications

Return to edit view

NOTE: Please be aware that branching logic and calculated fields will not function on this page. They only work on the

survey pages and data entry forms.

NO4A Anticholinergic agents

NO4A Anticholinergic agents

* must provide value

NO4AAO01 trihexyphenidyl

NO4AA02 biperiden

NO4AA04 procyclidine

Medication dose
Medication unit
Dosing interval

Route of administration
Taken today?

Start date

NO04B Dopaminergic agents

' NO4AAO01 trihexyphenidyl
' NO4AAO2 biperiden

' NO4AA04 procyclidine

' None of this class

' Yes ‘:'No

o= ]
3t | Today |

reset

reset

|| N04BAO2 levodopa and decarboxylase inhibitor



Data Quality

:w Data Quality

This module will allow you to execute data quality rules upon your project data to check for discrepancies in your data. Listed
below are some pre-defined data rules that you may utilize and run. You may also create your own rules or edit, delete, or reorder
the rules you have already created. To find discrepancies for a given rule, simply click the Execute button next to it, or click the
Execute All Rules button to fire all the rules at once. It will provide you with a total number of discrepancies found for each rule
and will allow you to view the details of those discrepancies by clicking the View link next to each. Read more detailed

instructions.

Data Quality Rules

Rule # Rule Name

2>

Missing values*

B Missing values* (required fields only)

C Field validation errors (incorrect data type)
D Field validation errors (out of range)

£ Outliers for numerical fields

(numbers, integers, sliders, calc fields)

F Hidden fields that contain values™*

GJ

Multiple choice fields with invalid values

Add

Enter descriptive name for new rule
(e.g., Participants below age 18)

m __

UNIVERSITE DU
LUXEMBOURG

Execute rules: [ All ] | All except AGB ] [ All custom ] Clear

Rule Logic (Show discrepancy only if...)

Enter logic for new rule
(e.g., [age] < 18)

How do | use specis| functions?

Real-time Total
execution Discrepancies

Execute
Execute
Execute

Execute
Execute

Execute

Execute

O

Execute in
real time on
data entry

forms

Delete
rule?

0 vpwuwe
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REDCap Mobile App

It facilitates collection of data offline and sync with online
REDCap once connected to internet

iPad 12:25 % 54 % W iPad 12:25 % 54 % WD
N .
Logout #(E'!?/gglp CO@ed
ﬁoll:;EACpglp For Offiine Data
Log In Collection
Username: '
PIN: ‘ eoe .| ’ [ Set Up Mobile Project J
[ Add & Manage Users ]
[ Log In ]
Trouble logging in?
[ About the REDCap Mobile App ]
[ Report a Bug ] [ Send Feedback ]
www.projectredcap.org
RFEDCan Software (v1.15)
< >
1 2 3 4 5 6 7 8 9 0
# Widerrufen ? | 2 #4=
ABC i ABC
oooooo
- eo0o0o0o0o0
AL
o eeoLCSB
UNIVERSITE DU eoeo0o0ooe

LUXEMBOURG




46 %

Enrollment of 1Pads

Set Up iPad

Set Up as New iPad

Setup Restore from iCloud Backup

What does restoring do?

; — Your personal data and purchased content will appear on
your device, automatically.

Activate

/ﬁv\

Mobllelron

Apple DEP

DEP

Secured iPad by LCSB Device Enrolment Program

[ ]
[ )
i o
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Wearable Medical Devices

@ Collaboration with SAGE Bionetworks to use mPower (Mobile
Parkinson Observatory for Worldwide Evidenced-based Research)
mobile app

ooooo POST = 12:01 PM 7 %} 93% )

mPower

Welcome to
gs  MyPlate Apple Watch Foxbrows mPOwer

n A Parkinson Disease Research
Study

REDCap QRReader

Email Consen t Documen t

Swipe to preview

Join Study

Already Participating?

one afari ai
)
000000
° 00000

| eeoLCSB
UNIVERSITEDU ~ J e e0ee

LUXEMBOURG g e 0000




Q{Q HELP-PD Ongoing Projects: mPower App

eecee = 9:41 AM 7 } = #

Activities

O Tapping Activity @

30 Seconds
Voice Activity

O 20 Seconds @
Walking Activity
1.5 Minutes @
PD Rating Scale

21 Questions

Memory Activity
2 Minutes

@ O O

O My Thoughts

(Anytime) 2 Questions

O Study Feedback
(Anytime) 1 Question

O Medication Tracker

mPower e®d A an ® 2 Sage

Activities Dashboard Learn Profile
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NCER-PD Reporting System

= Central piece
where all data

REDCap meets
et = Goals
* — Integrate
=trangiiany — Store
Bio Banking ~ Report
> 4 g ~ Analyze
& =
IS el ——
" 4
TBBL a ' APY - " Bete O mongo DB



ﬂ Lux Park

¥ Clinical

= IBBL

> Biosample Test

+ mPower

B oenora

B rrowerportal
[+ Y

[+
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8k 10k

sk

InCi

Ada Studies  Extras~  Admin~
Views~ Analytics~ Dictionary Category Tree Setting~
44,281 Biosample Items found
count: 33361 Count: 9626
Filter: Blood n Filter: Urine n
(o) Sample Type Id = (o) Sample Type Id
Total_RNA 420
PBMC_wviable I 7500
URN_Peliet 7420
DNA 10110
er | 10460
BLD . 10520
cen _ 70110 URN_Supernatant
PLA 215490
'] sk 10k 15k 20k 25k (] 2% ak
Count Count
(o) Storage Status = (o) Storage Status
I inprep M Archived Disp | yin Lab
I in circulation I Temporary inLab [l Di d
(o) Kit Creation Date = (o) Kit Creation Date
6k 1500

Links~ Contact -

count: 1294

Filter: sSkin ﬂ

(o) Sample Type Id

s [ =
e [l

PCC_2 2020

o
g
8
g

Count

(o) Storage Status

pm- )-

I Archived [l in Circulation

(o) Kit Creation Date

Disposed

TN

& Ada: Dictionary update for
'lux_park.mpower_voice_activity' successfully
finished.

2 Ada: Dictionary update for
'lux_park.mpower_memory_activity'
successfully finished.

& Ada: Import of data set 'Memory Activity'
successfully finished.

= Ada: Dictionary update for
'lux_park.mpower_my_thoughts' successfully
finished.

& Ada: Import of data set 'My Thoughts'
successfully finished.

& Ada: Dictionary update for
'lux_park.mpower_tapping_activity2'
successfully finished.

# Ada: Dictionary update for
'lux_park.mpower_walking_activity2'
successfully finished.

& Ada: Import of data set 'Walking Activity2'
successfully finished.

& Ada: Dictionary update for
'lux_park.mpower_memory_activity2'
successfully finished.

= Ada: Import of data set 'Memory Activity2'
successfully finished.

& Ada: Dictionary update for
"lux_park.mpower_voice_activity2' successfully
finished.

# Ada: Import of data set 'Voice Activity2'
successfully finished.

& Ada: Dictionary update for
'lux_park.mpower_tremor_activity2'
successfully finished.

# Ada: Import of data set 'Tremor Activity2'
successfully finished.
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Translational Medicine IT @ LCSB in Nutshell

UNIV
LUXI

CRF \
v ‘
Clinical Data

@5\

OMICS Data

Imaging Data

<[@>

—Data Capture —

g

| REDCap

401 h Dex rorw Guts Caponsre

EDC System

Data Provenance
\ J

| XNAT

Imaging IT

—Data Integration—

Study Reporting and Exploration

(;'- tranSMART

-

Cohort and Hypothesis Generation

Variant-DB

ERRERME

Genetic Variants and Annotation

Meta Data Data Catalog
— (
>l mPower
— & Synapse
Mobile Data Mobile EDC
. .
’ '. " I;:‘i ’
“t?
Y

—Visual-Analytics—

| Intuitive Pipeline: Galaxy

o

O
API
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Successful Stories and Use cases

@PARKINSON G/E\% .

National Centre of Excellence in Research Genetic Epidemiology

of Parkinson'’s Disease SyS M e d P D
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