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Demo Outline

e Technical Introduction
« Application demos (supported by explanatory slides):

e Bioinformatics:
Augustus genome sequence analysis

« Ontologies:
Biomedical ontology access + D-Grid ontology

« Medical Image Processing:
Virtual Vascular Surgery

 Clinical Research:
QRS-analyses of sleep-ECGs
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Registration
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7 MediGRID and its Applicaif‘i(,_)ns
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Bioinformatics
| ] Augustus
\/ Agrippa

> SequCorr

[ ] SNPselect

Image Analysis

() UslI
/\  fMRI

() VirtSurgery

Clinical Research
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/' Gene Prediction

Mol Rl

Gene prediction on DNA sequences
,in silico* gene finding

« find important functional regions in
the genome (genes, proteins)

* “wet lab” gene finding is tedious and
expensive
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/' Augustus@MediGRID
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Precise prediction is computationally demanding!

 long running time (up to weeks for genomes), but easy to
split into parallel processes

e wide-spread community without computer science
background and low computing power

> simple usage and accessibility
> intuitive interpretation of results

—| Resourcel
ALY [™»{ Augustus 1 ﬁ
il y

DMNA sequences », —[} Results
—D Augustus 2
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=» how to create guest user account

=» easy access to application, easy job configuration

=» automatic segmentation and workflow creation

=» workflow management allows for nice extras

=» intuitively interpretable presentation of prediction results

=» links to Genome Browser, BLAST search of predicted genes
and ontology component
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Biomedical ontology access in grids »
Motivation and realization GO -

Motivation

e Key problem: Heterogeneity between existing biomedical
ontologies - different source types and formats

e Yet no existing, usable ontology access system in grids

e Integration of different ontologies for MediGRID applications

0BO

open biomedical ontologies

What has been realized? 3,4 ChEBI
e Middleware for ontology access in grids " éﬁ »
e Based on D-Grid standards (Globus, OGSA-DAI) :c_'u;

e Extensible / flexible: easy integration of new ontologies
e Different usage scenarios
1. Browsing / Look Up Service (interactive use) (Demo)
2. Utilization in MediGRID applications (AUGUSTUS Demo)
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7 Ontologies Demo

Ontology Access Middleware
Grid
Service Ontology
Service 1
................................................. Source 1
<Al_ Rl N =S (Rel DB)
Demo: A2 | R2 | —
Grid | oOntologyg @ M——+
Portal Ontlogy |
Portlet 1} Service 2
A — R
Portlet k L L
Ao L Ra 1
almll
Client | S Source 3
Application Ontology (CSV)
/ InfoService Ontology
/ Services Service n Source m
— (XML,0WL)
Ontologies A
| A, ... activity; R ... resource | “\ R,
CHARITE &TsTM (& 7p " (@) [ Rl
elanser [N - 1ZBI Q’s: — * Gattingen Emu etechni page 14




7 Ontologies Demo

Fraunhofer | .. .

Arbeitswirtschaft und  —;
Organisation

D-Grid Ontology (DGO)

D-Grid

Motivation, goals and realization Ontology

Motivation

e D-Grid — nationwide and growing project (D-Grid I/11) & =
e Hundreds of participants, organizations and resources

e Meta information about D-Grid is distributed and heterogeneous

e Missing semantic linkage between different information objects

Goals

e Development of a common D-Grid Ontology by ontological
management of content types (Person, Project, Resources, ...)

e Provision of service interfaces for third-party grid applications

What has been realized? (Demo)
e Wiki-like system for collaborative development of DGO
e Usage of Web 2.0 techniques
e Easy addition or change of content, different search capabilities
e Visualization of semantic content (maps, trees)
http://buell.izbi.uni-leipzig.de/Zdgo
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Future challenges and topics

Ontology based data integration
e Computation of similarity between different biomedical objects
« Utilization of ontology mappings (= ontology matching)

Matching of biomedical ontologies

e Computation of matchings/mappings between different
biomedical ontologies

e Validation of match results by experts

e Metadata vs. instance-based matching techniques

e Management and processing of generated or publicly available
ontology matchings/mappings

Analysis of ontology evolution
e Semantic changes between versions of an ontology
e Effects of ontology evolution on ontology matching results
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5 Virtual Vascular Surgery

e min

Hemodynamic simulations based on a patient’s vascular
geometry allows for virtual surgery of cardiovascular deseases

Segmentation of vascular geometry from CT images
e Interactive segmentation and virtual surgery
Numerical simulation of blood flow
* time consuming processing step
* initial parameters/geometry
Visualization of results

* Blood flow, pressure field
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/ Virtual Vascular Surgery

e min

Preprocessing locally (not shown):
Interactive Segmentation with licensed software

Live Demonstration:
Access to PACS resource, data selection
3D View on chosen case

Setting of cut positions and pressure boundary conditions

Starting of domain decomposition and simulation

L S

3D View on results
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Computing Resources
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T \ Sub-Project: Clinical Research
Arbeftwirschaftund | 71\ Rationale for Grid-Technology in Sleep Medicine

Organisation

Rationale: GRID and Sleep Medicine

* Roughly 20% of the population suffer from sleep disorders

* New investigational approaches for sleep disorders with high
prevalence and/or limitations in daytime performance

» Current diagnostics include sophisticated overnight
examinations (polysomnography)
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e min

Analysis Features suitable for GRID

» Analysis of ECG (Electrocardiogram) for the determination of

heart rate variations (HRV) during sleep.

- Development of algorithms finished, implementation in Grid environment
In progress.

» Analysis of respiratory signals (airflow) for the diagnosis of

sleep related breathing disorders (e.g. insp. flow limitation).
- Development of algorithm started, implementation in Grid in
development.

* Analysis of EMG (Electromyogram) for the diagnosis of

movement disorders during sleep (e.g. RLS).
- Development of algorithm finished — validation pending.
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Healthy Subject
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Patient with OSAS

The heart rate shows characteristic cyclic variations in
patients with OSAS

Penzel T et al. IEEE Trans. Biomed. Eng. 50: 1143-1151 (2003)
Stein PK et al. J. Cardiovasc. Electrophysiol. 14: 467-473 (2003)
DeChazal P et al. Physiol. Meas. 25: 967-983 (2004)
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Sub-Project: Clinical Rese
Grid based analysis of ECG S
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Abstande zwischen R-Wellen im Zeitverlauf
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Duration of R-R-Intervals throughout the
night recording (y-axis: duration of R-R, x-
axis: time)
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1)

Select File
from SRB
to be

processed

2)

Select
Analysis to
be
performed

(CHARITE

7 Sub-Project: Clinical Rese rg:h \

Current Portlet Application NITFEL

MeEGRIn
Portal - Microsoft Internet Explorer -3 x|
Datei EBearbsiten Ansicht  Favoriten  Extras 7 ‘ o
. ) A 3 e .
quruck - J - Iﬂ Ig w ‘ s Suchen \‘;/\C’Favonten {‘} =] 4 ﬁ
Adregse [ hitps: jportal. medigrid. defaridspherefgridspherszcid=clinical | [ wechselnzu |Links
Abmelden
f wilkammen, Sebastian Canisius
MediGRID

willkernmen  Grid Workflaws  Monitoring  Data Management  JSR Tutorial  MediGrid Bildverarbeitung  Workflow  D-GRDL  D-GRDL Admin  Grid  MediGRID Database Access  Genetic Tools I Clinical research | Ontalogy Tools

Analysis of Sleep ECGs
Info / Help

Clinical research
Start

Files in the SRB-Storage:

/zib-elfieshome/klinFarschung. groups/testdata/m0007 /polysam,/MO00701 . rec
/zib-elfie/home klinForschung. groups/testdata/m0007 /polysomMO0D0702.rec
/zib-elfie/home/klinForschung. groups/testdata/m0004/polysom/m000402 . rec
/zih-glfie/home/klinForschung. groups/testdata/mon0s/nolysom/mon0snz.rec v| | Select File I

16, Januar 2008

rosoft Internet Explorer =8| x|
Datei Bearbeiten  Ansicht  Eavoriten  Extras 2 | :,'
@zmj(k > B ﬂ E'I { ‘} ) Suchen ;¢ Favoriten {t‘ - iz [ ﬂ
Adregse [ hitps: ffportal. medigrid. dejgridsphers/oridspherezcid=clinical | [ wechsein zu |L\nl6

Abmelden
wilkemmen, Sebastian Canisius

s

e |
—)

Willkernren  Grid Workflows  Monitering  Data Managernent  JSR Tutorial  MediGrid Bildversrbeitung  Workflow  D-GRDL  D-GRDL Admin  @rid  MediGRID Database Access  Genetic Tools C\inmalresearchlontologquq\s

Analysis of Sleep ECEs
Info / Help

Clinical research

Analysi
Chosen File: /zib-elfiefhomeldinForschung groupsitestdatam0005/polysomit000501 rec
Choose Analysis type: QRS = Start Analysis

18, Janwar 2008
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3)

Analysis is
running

4)

Analysis
finished,
results file
for
download

(EH ARITE
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Sub-Project: Clinical Researc /
i |
= _— i
. i P 4
- - o R r b
Current Portlet Application S
e ..
u pplicati B
diGrid Portal - Microsoft Internet Explorer =53] x
Datei Bearbeiten  Ansicht Favoriten  Extras 2 | o
@Zurﬂck - \_/I - \ﬂ \E‘I :\J ‘ /-]Suchen \Tn"f’Favoriten {4‘ - ..,’. — ﬁ
Adresse Ehttps:,ip’porta\.medigrid.de,igr\dspherefgridsphere?c\d=clinica\ j Wechseln zu |Lmks
7] ] y = B
l == | . Abmelden
; " wilkemmen, Sebastian Canisius
MolGRID e
Willkommen | Grid Workflows | Monitoring | Data Management | JSR Tutorial | MediGrid Bildverarbeitung | Workflow | D-GRDL | D-GRDL Admin | &rid | MediGRID Database Access | Genetic Tools | Elinieal research] Cntology Taols
£nalysiz of Slesp ECas
Info / Help
Clinical research
Result
Plaase waitl
Workflow status:RUNNING
Warldlow ID: scanisius_04e5f120-c448-11dc-ac6b-d59e73115de0
Outputiile: QRS _Analysis_m0005072 rec_2008-01-16_16_30_51 beats
Create new job
diGrid Portal - Microsoft Internet Explorer =53] x
Datei Bearbeiten  Ansicht Favoriten  Extras 2 | o
@Zurﬂck - \_/I - \ﬂ \E‘I :\J ‘ /-]Suchen \‘T/n::’Favoriten {4‘ - ..,’. — ﬁ
Adresse Ehttps:,ip’porta\.medigrid.de,igr\dspherefgridsphere?c\d=clinica\ j Wechseln zu |Lmks
7] ] y = B

Abmelden
wilkemmen, Sebastian Canisius

/

willkormmen  Grid Workflows  Monitoring  Data Management ISR Tutorial  MediGrid Bildverarbeitung  Workflow  D-GRDL  D-GRDL Admin  @rid  MediGRID Database Access  Genetic Tools | Clinical research I oOntology Tools

£nalysiz of Slesp ECas
Info / Help
Clinical research

Worldlow finished
Output file: GRS Enalysis mil0S02 Fee S008 0116 1A a0 5i.heats| Create new job |

(Resu\ts

16, Januar 2003
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Grid based analysis of Respiratory Signals
Detection of Inspiratory Flow Limitation (IFL)

=10 =
.snu.-lla_ Sig[Fowbion) =] Muhai[eoresi =] Stant| ﬂjm Jﬂ
| - Ihll'l.: 61458 06 1% (0 Iﬁl'llll'. llllllll 61510 [ AESF !
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Clark SA, et al. Am J Respir Crit Care Med. /|l \ i1\ [\ [\ {\ f \
| \ { f \ f \ f Y \
1998 Sep;158(3):713-22. MR IR I I AEm AR
Ploes) [kurr] .I ] lli. | \ | I'.I | \ .'I \ \
|l \ { "\ 1 \ | III
\ | \ [ \ / \ / |
{ | '-.‘\ .'f \ / '\_‘ ,'l \ i \ |
v | =, L ~, \ f" AV,
— | 3 20 Autormafische Autwaitung Gespeichet
as et ] ] IO E] .
- Hanrdew ollzet K1 ] S }5‘"“
/‘/ FPhasemverschistang. [+] | *o -
Jem*x’a wm (4] | » oo J
= [4] R Fl4
0 2o 40 . m
< Vorheriger ‘ Nachster > iaga |
| | 0|
DoESPLREC 25 Flow (kerr.) (100 bl (205

Computer based recognition of inspiration (grey background) and expiration

(white background), recognition and classification of flow limitation based on
respiratory airflow.
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Grid based analysis of EMG

Detection of sleep related movement disorders

* Neurologic disorders RLS and narcolepsy are often

accompanied by motor events in the EMG.
= Events between 0.5 and 5 sec 2> RLS
= Short twitches < 1 sec - narcolepsy

* Analysis of EMG is time consuming (app. 1-2 hours for one 8-
hour recording) and requires a lot of experience.

* Motor events are counted for severity rating of RLS, detection
of twitches can alleviate diagnosing narcolepsy.
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e min

Grid based analysis of EMG

Detection of sleep related movement disorders
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Calculation of the amplitude of the
o i, EMG signal from the difference
between the upper and lower

- envelopes of the signal.
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Amplitude
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This results in the amplitude signal,
which is used for the detection of
events in the EMG signal.
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Arbeitswirtschaft und  —;
Organisation
e min

Grid based analysis of EMG

Detection of sleep related movement disorders
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Threshold Curve |

[ Amptue Detection of muscle events by

A calculation of threshold curve over 200
w sec. Peaks of the amplitude that are
higher than the threshold curve are
considered as events.

| Events
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Summarization of coherent EMG

Events
H M Hlm "” | “ events with an interval of < 1 sec

between activations. This allows the

Summ. differentiation between short
Fvents [ ‘ twitches (occurring e.g. in

Narcolepsy) and longer muscle

Ko v 003 051s 096 5.08: H H H H
activations (occurring e.g. in RLS)
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Data Protection and Data Security

» Strict separation between IDAT (identification data) and MDAT
(medical data) by means of separate databases

* Multi-Level Pseudonymization
» Central Pseudonymization Service

* Re-Allocation only possible for clinical sites providing data for
analysis

Drepper J, Semler SC, Mohammed Y, Sax U. Aktuelle Themen des Datenschutzes
und der Datensicherheit in der biomedizinischen Forschung. In: Sax U,
Mohammed Y, Viezens F, Rienhoff O, editors. Grid-Computing in der
biomedizinischen Forschung - Datenschutz und Datensicherheit. Minchen:
Urban&Vogel, 2006: 25-36.
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Data Protection and Data Security

Recoding Sites of
polysomnographic data in
the sleep disorders centre

Network-Switch

Central (De-)
Pseudonymization Service

=

PatiD > PSN

NO DIRECT
CONNECTION!!

Nodes within MediGRID Service

PSN € PatlD Firewall Grid-enabled Research
Hospital Information Ll Databasg_
P polysomnographic PSN = Identifier

System (KIS) storing

PatlD + IDAT recordings (INTRANET)

PatID = Identifier

Konzept aus:
Reng CM, Debold P, Specker Ch, Pommerening K. Generische Losungen zum
Datenschutz fur die Forschungsnetze in der Medizin. Medizinisch

Wissenschatftliche Verlagsgesellschaft, 2006.
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