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Science Paradigms

* Thousand years ago:

science was empirical
describing natural phenomena

 Last few hundred years:

theoretical branch \2
using models, generalizations [g _4nGp . c*
« Last few decades: A

a computational branch
simulating complex phenomena

» Today: data exploration (eScience)
unify theory, experiment, and simulation

— Data captured by instruments
or generated by simulator

— Processed by software
— Information/knowledge stored in computer

— Scientist analyzes database/files
using data management and statistics

The fourth paradigm, Data-Intensive Scientific Discovery,edited by Tony Hey, Stewart Tansley and Kristin Tolle, Microsoft
Research, 2009
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Clinical Datatypes used in Translational Medicine
Datan = Value> ...only if we make the data useable

Gene & Protein expression Literature Biological process

] 34 bp ]
Gene regulation
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Family studies

Molecular maging
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Nucleic Acids Research

2017 Database issue

The issue includes 152 papers, of which 54
describe newly created databases. 82
papers provide updates on databases that
have been described in the previous NAR
Database Issues, and 16 contain updates
on databases whose descriptions have
previously been published in other
journals.

View the issue

~|950 databases

2017 Web Server issue

The papers in this issue reflect current and
emerging trends in bioinformatics and
computational biology. Of particular
interest are recent works which move
beyond an understanding of bio-molecular
phenomena toward an emphasis on the
development of engineering tools to
exploit that understanding.

View the issue

~3500 web-services
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The Challenges of Translational Research: integration ITT M
and analysis across multiple data types Information Technalogy

for Translational Medicine

“Phenome to genome”

Health Disease TE:hemical & physica—l
w@‘ Exposure(s)

* Diet
* Populations * Smoking 1

Multi-omic data comparison

Investigate the genotype and -

. . * Phenome Clinical phenome
phenotype correlation in - Organs oy camposiion ™
clinical trial data \/T ol

%— * Cells -_Sleep patterns |

» Metabolome

Systems biology & medicine
Environment

Stratify clinical data into rProteome Molecular phenome
* miRNA
molecular subtypes of a + Epigenome postransiatona
disease S *Transcrptome Transcript vt
: » SNPs/copy number « Methylation
_LI‘ : \c/;ariants (CNVs) v
L o 7\0/ * Genome
Pre-clinical data mining for a eo;'jj\s%«;’?’m’e/"'
u n . S/
mechanistic understanding of - “Genome to phenome’

the disease
http://transmartfoundation.org/

© 2017 by IT for Translational Medicine 3
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They produce a lot of these.....

Expression level of Mc1r-dependent genes in the skin relative to melan-a cells

| Accession |1D Gene Name Average Fold A | p-Value | r
AV033230 Prostaglandin D2 synthase (brain) +25.69 6.36E-10 ALLL Chr2129cM |
AA397133 Dopachrome tautomerase +21.14 4.76E-10 ALLL Chr14 58.0cM
AA561230 Silver +18.19 9.15E-09 ALLL Chr10 70.0cM
AA397133 Dopachrome tautomerase +15.71 2.33E-09 ALLL Chr14 58.0cM
AV032981 RIKEN cDNA 4933439C20 gene +13.58 4.16E-08 ALLT Chr11 2.91cM
AV067803 RIKEN cDNA 4933439C20 gene +11.29 2.86E-09 ALLT Chr11 2.91cM
AIB47575 Zinc finger and BTB domain containing 38 +5.91 6.66E-07 WE?T Chr9 49.8cM
AV021159 CUG triplet repeat, RNA binding protein 2 +5.72 9.78E-06 BEL Chr2 4.00cM
AV084396 Guanine nucleotide binding protein, beta 4 +5.61 4.40E-05 BE?® Chr3 14.5¢cM
AV040999 Abelson helper inteqration site +3.35 1.31E-05 WE? Chr10 16.0cM
AV025874 Hermansky-Pudlak syndrome 1 homolog (human) +2.96 3.48E-06 ALLT Chr19 42.0cM
AI836978 Transcriptional requlator protein +2.90 7.04E-06 WE? Chri1 72cM
AV064740 Ndufaii +2.64 1.48E-04 WE?T Chr17 34.3cM
AV134097 RIKEN cDNA B930006L02 gene +2.38 3.87E-04 WE? Chr7 50.0cM

|__AV087804 RIKEN cDNA 1810014801 gene +2.24 3.70E-04] ALLT | Chr1043.0cM |

|_AV074624 RIKEN cDNA 2210010809 gene +2.15  11.26E-04] WE? Chr9 6.0cM __|

__AV066031 Bisphosphate 3"-nucleotidase 1 +2.03  1289E-03] ALLY | Chrl1101.7cM |

__AV103795 Translocated promoter region *+1.74 4.12E-03] WE? Chr1 78.6cM
AV141771 RIKEN cDNA E430034L 04 gene +1.64 4.01E-02 WET Chr5 45.0cM

|__AIB38331 Phosphodiesterase 4C, cAMP specific +1.64 1.79E-02] ALLT | Chr833.0cM |
AV081993 Smc6l1 +1.60 491E-02 WE? Chr12 2.6cM
AV079522 B3gnt3 +1.55 2.18E-01 ALL! Chr8 33.2cM
AV068174 RIKEN cDNA 2010301N04 gene +1.55 3.05E-04 ALLT Chr6 37.0cM
AV067393 Slc39as +1.44 3.05E-02 WS? Chr10 42.5¢cM
AV065167 Hydroxysteroid (17-beta) dehydrogenase 9 +1.41 3.59E-02 ALLT Chr10 73.0cM
AV065778 Gastric inhibitory polypeptide +1.36 3.02E-02 WE?T Chr1155.7cM___|
AA183327 Granzyme B +1.35 1.44E-01 WE? Chr14 20.5cM
AV080265 EST +1.28 1.54E-01 ALLT Chr13 39.57cM___|
AAD24366 SRY-box containing gene 17 +1.27 4 29E-02 WE?T Chr1 7.0cM
AV061158 EST +1.19 5.04E-01 ALLL Chrd 37.04cM
AV134182 Pgeail +1.19 4.59E-01 WSt Chr15 46.4cM
AI839579 Chromogqranin A +1.16 6.00E-01 BEL Chr12 48.0cM
AV104121 cDNA sequence BC056474 +1.14 4.72E-01 WSt Chr8 38.3cM
AV009579 Transmembrane protein 44 +1.10 4.78E-01 ALLL Chr16 21.1cM
AV006422 SAM and SH3 domain containing 1 +1.10 5.82E-01 WE.! Chr10 3.5¢cM
Al847543 EST +1.10 7.54E-01 BEL Chr16 12.53cM
AV095416 Ring finger protein 135 +1.06 7.64E-01 WS?* Chri1147.25cM__|
AV059634 U3B small nuclear RNA 4 +1.02 9.34E-01 WE? Chri1 47.0cM

) -1.01 9.83E-01 BE! Chri0 38.6cM |

AV066287 ATPase inhibitory factor 1 -1.01 9.32E-01 WE?T Chrd 62.2cM

| _AV055605 RIKEN cDNA 1300007C21 gene -1.08 5.76E-01 WE?T Chri3
AV114423 RIKEN cDNA 1110018J12 gene -1.17 5.04E-01 WS1? Chr17 56.1cM

| AV088227 Tripartite motif-containing 59 -1.17 7.30E-02| ALLT | Chr333.18cM |

| AV054491 D198Bwag1357e -1.20 4.82E-01 WE? Chr19 22.5cM
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Bioinformatician
sorting out the
"good stuff”




Curation

Making biological knowledge
machine-readable and

machine-interpretable
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Medication Amitriptaline
Amitriptylin
misspellings Amitnptyline
Amitriptyline HCL
Amitroptyline
Amifryetyline
Amitrypatiline

Amitryptailine
Amitryptaline
Amitrypfilin
Amifrypftiline
Amitryptilline
Amitryptylene
Amitryptyline

. “ﬂ I Accelerated Cure Project Multiple Sclerosis, 33344
Wi s Wicks; http://www.acceleratedcure.org Shsses
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Standard Blood Test in Un
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Measurment

[

Adiponectin

ALAT (alaninaminotransferase)

Albumin

Apolipoprotein Al

Apolipoprotein B

Apolipoprotein B/ApoA1l 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

e EEEEECECEEEEEELE

GOT glutamic oxaloacetate transaminase

GPT glutamic pyrovate transaminase

HbA1lc

HDL-cholesterol

Hemolysis

Ikterus (bilirubin)

Insulin

0|0|0|©

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)

0)|0|0|0|0|0|6|6| [6/6|e6|06(®®

®© =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

OK

OK

?

OK

unit Lab 2 unit Lab 3 unit
® pg/mL © mg/L
ukat/L ® ® ukat/L
g/L © % @ g/L
g/L © mg/dL @ g/L
g/L © mg/dL © g/L
- © - ) _
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
mbL/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
1IE/L ® muU/mL @) u/L
© mg/dL ® g/L
pmol/L @ pmol/L ® pmol/L
© puU/mL ® mu/L
nmol/L © nmol/L @ nmol/L
ng/mL @ ng/mL ® nmol/L
) ?
mmol/L ) mg/dL @ mmol/L
mIE/L ) mu/L @ mu/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

when?

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

comment

is it really %?

was calculated for Sand L

or pmol/mL?

exclude?
recalc

exclude?

Lab 1 high
wrong units?

recalc
recalc

recalc
recalc

L NV N NN
cowWO e



Clinical Data Interchange Standards Consortium

¢ CDisC

CDISC develops data standards to streamline
clinical research and enable connections to
healthcare.

CDISC Standards are now required for regulatory
submissions to FDA (U.S.) and PMDA (Japan).
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National Centre for Excellence (NCER) in Parkinson‘s Research

Improve health of the elderly Luxembourgish population, focused on Parkinson’s
disease (PD) : HELP-PD cohort

Early Diagnosis and Stratification of PD
Build national PD registry

*  Trans-institutional collaborative research centre

Solving a well-defined and relevant socio-economic question
Long-term funding commitment (8-12 years)
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NCER-PD Cohorts

5 RECRUITMENT :
Prospective t"xembwg'smhm W 800 patients

. (RELEED) s Sporadi(PDpatients\ .
recruitment s \ ] with
over iiifidIee | (o) typical and

l.l_dl

4 years M‘i‘ﬂ‘ﬂ" - [wammes) — atypical PS

............................ :... N
Longitudinal follow-up v ealty conro 800 Control subjects
LuxPARK
P Population-wide . .
Cl|n|ca| data LParkinsonismcohort) Blosampllng
Motor l \’m“"”s"”mmmm" Blood: DNA, RNA
e(RF: ’
‘g o «ea| Blood: .
Cognltlon ;f:redn:sm \ | standardized : se(r)um, Urine
®. . : | Detailed dlinical Sl olacma .
o Neurosensory neyrops.y(hlatry, : | characterization samg?le' ; ' Sallva
O Psychiatric = i 1 T 5 Nasal Wash
= sychiatric : B SF ) asal vvasnes
O Neuroimaging et --ee W¥ieeeeeeonnen... . W, ... o=
= Sleep EQata repository\ Biobanking\':gm S!un ' | StOO'
i . N E biopsies
& Autonomic | oo lSool ) CSF
o Quality of Life g ‘“ Fory Skinbiopsy
Environment bk N | Colonbiopsy
. @6 PARKINSON'S

PROGRESSION

@ EATIEER DeNoPa MARKERS

INITIATIVE
Ka S S e I Play a Part in Parkinson’'s Research




NCER-PD Data and Computation Platform

(F) Biobanking (G) Analytical Labs

Samples Biobank

(A) Clinical Team

SwE: :
J i z=8 | non
Un 7 ° N = ~ nnn
] é 3 == \\\ -
Sample X III H U
— n - I B B L Tracker
‘ Sample Metadata Sample Annotation
'5 = (H) Data | vt ti
= ata Integration
g EQ;» F i ! (E) EDC System & Analysis Platform
.En :
< (B) eGalT i R <
B i CRF
3 : - Ny =
o : .\ AP -—
| | O~
e ﬁEDCap sttt | @ e
| I Research Electronic Data Capture ' EE N E

mPower
A Parkinson Disease Research Study

(C) mPower

(I) Data and Computing Platform
Kinetic Data

Kinetic Data
API

(J) SAGE Private Cloud

(D) Pseudonymisation



“Mobile” devices in NCER-PD

Mobile EDC Patient

Involvement
@ Ongoing Projects: mPower App

mPower

R. Kriiger et al. Implementation of a mobile application in the Luxembourg
Parkinson’s study for identification and validation of disease stage and variation
[abstract]. Mov Disord. 2016; 31 (suppl 2).

16 Participants

Just imagine what we could

achieve if we start working ‘
together— as equals with ‘~ S age
different but complementary SORER

areas of expertise!

(S eGalT A\ ASTRUMIT

s—/‘



Why do we need “Mobile” in NCER-PD

= Flying team

Offline EDC
when internet is
unavailable

u‘
Measure A R
walking pattern P E W PR
& predict g B
Shuffiing gait, \ W % !
“freezing” =0 NN B




Challenges of Data Management

Data integration among different systems

v

-}
IEQ””*

eGalT

Research Electronic Data Capture I

EDC System

(0
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mPower

A Parkinson Disease Research Study

/
\

W

mPower
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Data Integration
& Analysis Platform

Edable / \ccessible |nteroperable

O

Cross study comparison

A
mul3 8 schon Stimme gehért, ca. vor 3 Jahren 1x
Bertihrungsempfindung (Schultertippen)1x
| Abitur
|Albtraume und Halluzinationen
| Allopurinol
|Als ob die Katze am Fenster entlanglauft
| Amalgam
| Amantadin
| Amitriptylin (Saroten)
Amoxicillin
|Amp
| Amp.
|Ananas
|Anfang 2011
| Angstzustande, Alptraume, Aggressivitét
Anis
Anlage eines rentrikuloperitonealen Shunts mit verstellbarem
Ventil
|Anrufe angenommen, aber nicht selbst angerufen
| Antidepressivum
Antidepressivum, kaum eingenommen

B

But even voice heard, about 3 years ago 1x touch sens:

High School
Nightmares and hallucinations

' Allopurinol

As if the cat running along the window
Amalgam
Amantadine
Amitriptyline (Elavil)

oxicillin
Amp
Amp.
Pineapple
In early 2011,

Anxiety, nightmares, aggressivencss

Anisc

| Conditioning a ventriculoperitoneal shunts with adjust

Accepted calls, but not even phoned
Antidepressant
Antidepressant hardly taken

R eusable
[ 2 ]
%=

o g




NCER-PD CRF & EDC

fREDCap o

# Home  , MyProjects () Create New Project 3 Training Resources 4y Help &FAQ  _ Send-It (; Control Center

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 90 Fo rm s a n d I S u rve
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 y
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 3 I 4 6 F i e I d s
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 |

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 | Filter projects by title
Project Title Records Fiekis  Instruments Type Status .
LuxPARK 708 a346)| 00 foms pad [~ - English
Select language / Waehle Sprache / Choisir une langue © Deutsch
Francais
O Dieser Fragebogen enthalt 21 Gruppen von Aussagen. Bitte lesen Sie jede Gruppe sor
M u |t| | IN gu al S u P Po rt eine Aussage in jeder Gruppe heraus, die am besten beschreibt, wie Sie sich in diese
" haben und kreuzen Sie die dazugehorige Ziffer ( 0, 1 2 oder 3) an. Falls mehrere Aussi
Pat| ent | nvolve ment zutreffen, konnen Sie auch mehrere Ziffern markieren, Lesen Sie auf jeden Fall alle At

Ihre Wahl treffen.
@ Ich bin nichtt
Ich bin trauric

1 Traurigkeit Ich bin die gz
Current instrument: Blood Local T davon los

NOTE: Please be aware that branching logic and calculated fields will not fur
survey pages and data entry forms

P-glucose i .
Multi-Centres (multi-standards)
P-glucose .
mmol/l (Uppsala), SDTM: LBTEST Ontologles
P-glucose
ma/dl (Salzburg)
P-glucose calculated View equation Decisimer

mmal/l (51}




*Data integration using standardised data model

e Standardised & Re-useable data collection
instruments
* SysMedPD (EU Project) with partners in London and Lubeck

* PSA project with a number of partners in Germany integrated in LuxPARK
* Duesseldorf collaboration with Philip Albrecht (planned)

* MSA-Promesa from Munich (planned)

* Oxford collaboration with Michele Hu (planned)

*Reduce post-collection curation

*Facilitate cross-study comparison/re-use of data



tranSMART Dataset Explorer

Search | Gene Signature/Lists

Across Trials

| @ Clear | B Save

| Grid View

| Search Terms 2] %, Generate Summary Statistics | |--] Summary | Export v

(=43 Public Studies
[2£3 GEO Studies
(=47 Asthma

Navigate Terms

Comparison || Advanced Workflow Results/Analysis Data Export || ExportJobs

Subset 1 Subset 2

| Exdude | X

\2} Print

Q Dataset E

| Exdlude | X

=3 Choy(2011) GSE23611 (62)
(=) =7 Biomarker Data (62) W
= =7 Gene Expression (62)

AHight ALowd

=17 [G4112F] Agilent-014850 Whole Human Genome Microarray 4x44K (62) AND [ Exdlude || X AND

| Exdlude | X

XX Human Lung Biopsy (62)
(=43 Samples and Time Points (62)

..\Flovent\ .\Flovent\

= =7 Disease State (62) 1

abc Asthma (49) AND

AND

CExcuce | X

| Exclude | z

abc Healthy (13}
[543 TH2 Signature (62)

abe High (27) =
abc Low (22)
abc Not available (13)
123 Batch (62)
= =3 Treatment Groups (62)
=3 Time (62)
abc Control (13}
abc Post-treatment (22)
abc Pre-treatment (27)
(=) =3) Treatment Protocol (62)
abc Flovent (30)°
abc No Treatment (13)
abc Placebo (19)

i2b2

Informatics for Integrating Biology & the Bedside

mAccess point to standardized data
OHierarchical organization of clinical and high dimensional/omics variables in a tree
structure

“ I" I OAllows to define one or two cohorts/subsets as required for data analysis

Uiyt evurt bu
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Visual Analytics: SmartR
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others: Survival Analysis, Log-Regression, ROC Plots ...

Correlation Analysis
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SitranSMART

Curation

NFS

9 mongo DB

Data Provenance

Central place where all

NCER-PD data meets

Data integration and
analytical platform
(~“new tranSMART?”)

Allows to quickly import
heterogeneous data
sets

Web Ul for data set
exploration and filtering

Calculates and
visualizes various stats,
such as, distributions,
scatters, correlations,
and box plots



Central data dashboard

- L4 Bt
EECO 656 Ciinical Visit tems found
+
& ‘nbawm Ther Vs (Gerdr 8 romp Dchecd 2 B0,
+
DehoPe o ® © Genger = O visit = © Nantal status. =
[ + QST ot 3
B - - il
e—
[ o P
dotcrocs ¥
-
i oo e e am ws
"o Mo ey = - G
o Sie 1D = o Ajeat Bosic Assessment = o Date of Informed Consert = @ Sniff Totel Score =
- »
o
i Ju -
pd
e " J
3 v
bl U » / Views=  Analytics= Dictionary ~ CategoryTree  Setting=
e v R - / | -

> clinicalvisic

58,961 Biosample Items found

= 188L

> PeventBlocd Hosemole

> Biosomple Test

count: 55988 comt: 1889 cont- 1084
+ mrower
4+ eic rier: siood [ I e ueine [ [E8 e skin [ [E0
Bl oetiors
(o] Sample Type Id = o Sample Type Id = (o) Sample Type Id =

[+ ] Dete of Intormed Consent by Ceoud

n mPower Portal

o R R
Array Chart ¢ ol ik - it |3
e
v i 2
Acceleration Outbound ltems = o W
2 scor [ o
en I e 22
15 e R o«
e o £ b = o a 0 o =0 ° e - L e =
Count Count Count
: Storage Status = (o} Storage Status = (o] Storage Status =
2 -y
0s
E: -
—X
o
05
-1
o 250 500 750 1000 1250 1500 1750
Point B Recovod MMl Archived [ Temporasy in Lab 5 Recorvos MM Temporary In Lad ' Disposed
I Disposed WMl In Circulation I n Circulation 12 Disposed [l Recedved 11 in Circulation
Kit Creation Date = [0} Kit Creation Date = o Kit Creation Date =
- *n 1
l B I




Current data sets in NCER-PD

Data Provider Data Type Source Type #ltems #Fields
‘?ﬂ - Clinical Rest (REDCap) 862 subjects 2900
(’ Bl asdd (3 visits)
@ B Biosamples FTP/CSV Samples: 74k | 26
IBBL Tests: 195k |27
Mobile/Kinetic | Rest (Synapse) 12-1100 10-30
LUX (15 tables)
mPower
goe- Clinical CSV 276 subjects | 1700-2000
DeNoPa (3 visits)
Mobile/Kinetic | Rest (Synapse) 7-79k 14-33
World (5 tables)
mPower
EaRantoYs, | Glinical TranSMART Clinical: 111k | 560
il e Genetic Genetic: 597 |13
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Parkinson’s Disease (PD) Map

http://minerva.uni.lu
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A PARKINSON'S DISEASE MAP @ COMMENTS [ LEGEND
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SEARCH DRUG CHEMICAL  MiIRNA | OVERLAYS

sptic terminal

==

[l PERFECT MATCH

@ Protein: SNCA

Full name: synuclein alpha

Symbol: SNCA
Former symbols: PARK1, PARK4,
Synonyms: NACP, PD1, alpha-synuclein,
Annotations:

[1] HGNC(11138)

[2] Ensembl (ENSGO0000145335]

[3] HGNC Symbol (SNCA)

[4] RefSeq(XM_011532204)

[5] Uniprot (P37840)

[6] Entrez Gene (6622)

nuclefi.
e

]

@ Protein: SNCA

Full name: synuclein alpha
Symbol: SNCA
1 Parmmer curmbale: DADIKA DADWKA
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Browse BIGR Volumetric Brain Index

~| BIGR

+| Total

- | Central
White Matter
Parenchyma
Cerebraspinal Fluld
Grey Matter
White Mater Lesion

+| Right

+| Left

Affected vs. Control subjects ANOVA
p-value; 2.27e-08

Vobume (menl

F-score: 42.56

=

Alfecto¢

Control

Volumetric BIGR data for the selected brain reglon
Distribution of volumes per subject (mm3)
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onnectivity Information for subject: 1000408385 ®

Mutations found for subject 1000408385 in the selected gene: TP53 o

2 Mutations
I 5hP: 2 (100%)
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SEARCH OVERLAYS INFO
GENERIC DRUG CHEMICAL MiRNA
SEARCH: H
[CPERFECT MATCH

snce

@ Protein: SNCA

Full name: synuciein alpha

Symbol: SNCA

Former symbols: PARK 1, PARK4

Synonyms: NACP,PD1

RecName: Full=Alpha-synuclein; AitName:
Full=Non-A beta component of AD amyloid;
AltNzame: Full=Non-A4 companent of amyloid
precursor; Short=NACP;

Annotations:

[1] RefSeq (NP DD1139527.1)
[2] ReiSeq(NP D01139526.1}
[3] Protein Data Bank {3028)
[4] Protein Data Bank (3029)
[5] Protein Data Bank (2kkw]
[6] Protein Data Bank {3026}
[7] Proteln Daia Bank {3077)
[8] Protein Data Banl {4bx!
[9] Protein Datz Bank (In0a)
[10JEntiez Gene (6622)
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Q Protein: SNCA

Full name: syni.c
Symbol:

enalpha

Former symbols: PARKL PARKS

Synomyms: NACPPDL
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A workflow for big data analytics in translational medicine

tranSMART-to-Galaxy interface Galaxy-to-MINERVA interface
A dataset is selected from an integrated biomedical Analytical results from the Galaxy Server are sent to the
database and passed directly to the Galaxy Server MINERVA platform (here: PD map)

\/ \/

tranSMART

v1.2

minerva.unilu

Rd |5 MINERVA

Data integration Analytical pipelines Knowledge repositories

Drug targets Annotations

. M <
= DrugBank (D HGNC
N CHEMBL Entrez

ChEBl|

GO

i = |MeSH
= |PubMed

T,

i

AT

1.) Clinical and “omics” data are integrated in tranSMART
2.) Selected data set transferred to Galaxy Server for user-defined analytical pipelines.
3.) Results transferred to a knowledge repository and displayed on the molecular interaction networks.

MINERVA—a platform for visualization and curation of molecular interaction networks

P. Gawron, M. Ostaszewski, V. Satagopam, S. Gebel, A. Mazein, M. Kuzma, S. Zorzan, F. McGee, B.
Otjacques, R. Balling, R. Schneider,

2016/9/22, Nature Systems Biology and Applicatioss



Translational Medicine IT @ LCSB in Nutshell

—Data Capture—

CRF

A

Clinical Data

@s

OMICS Data

Imaging Data

<>

| REeDcap

| XNAT

EDC System

o~ -
{8 1
s

Data Provenance

Imaging IT

—Data Integration—

Study Reporting and Exploration

(-:3 tranSMART

Cohort and Hypothesis Generation

Variant-DB

Genetic Variants and Annotation

—Visual-Analytics —

Interactive Analysis: SmartR

Integrated Visualization: BrainWiz
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' Intuitive Pipeline: Galaxy
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Meta Data Data Catalog
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> mPower
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Mobile Data Mobile EDC
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