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Yy = ISSUES

Domain

biology
genomics
proteomics

neurology
psycholog

g e
computer science
modeling
machine learning

cognitivism
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biophysics  signals y
mathematics
engineering

~ models 8

* Scientific paradigms
* Methods and algorithms
* Data analysis techniques

N\ genetics

* Formats

* Schemas

* Procedures
* Semantics

_ ontologies

Technology

edistributed |

" web
g
4 Schemas aa

 Methods
* Tools
* SW environments
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irtual, distributed
ts In heuroscience

Multiscale approach
Multimodal analysis
Multicentric data
Data integration
Collaborative tools

@sibility req@

Scalability issues

Complexity
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 to fully support medical research during neuroinformatics

and bioinformatics Mmultidisciplinary studies also
providing integrated services and tools;

e to handle multimodal/multiscale data and metadata,
enabling the injection in the repository of several different
data types according to structured schemas;

* to be highly extensible, designed In a very

general way in order to be able to fit different

requirements coming from a /large variety of applications
simply through a custom configuration.
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‘3 E f ldb‘ - State of art

XCEDE (XML-based Clinical and Experimental
> Data models <: Data Exchange)

FUGE (The Functional Genomics Experiment)

OBl (Ontology for Biomedical Investigations)

> Ontologies <

Sequence Ontology

_ gLite by EGEE (SRM, DPM, ...)
> Data Grid <

iIRODS by Teragrid (derived from SRB - Storage
Resource Broker, form the same group at San Diego
Supercomputing Center)
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tisfy extensibility:
cess-event model

* Designed to be highly flexible and easily extensible
* A multipurpose taxonomic schema composed by generic objects:

Process: structured sequence of processes and events

Event: single step of the process

The model connect Example: a pre-surgical assessment
processes, events and (process) is made by several data
data acquisition and processing events
[_ PROCESS P - Visit: Pre-Operation J
| | | | |
SUB-PROCESSES | | e’ | Tt | St

(1)
(1)

T = E03: y|{” E04 EO7: EO8: " E09: " E:
Functional [ SEEG Registration |4 Segmentation| Contact H  Wideo
EVENTS Acquisition | |[Acquisition localization Analysis
] dny [ Process s B 8 B8l 8| 8B 8
Helongsto —

. {(1:1)
Assignment <
Type E05: E1D: E12:
H Video Trajectory R Image
(013 Acquisition definition Analysis
Ewvent —#. Belongs to SEd ﬁ I k}—\[
Type _ ECE: E13:
() Associated Data  Structural 1 signal
| B Associated Metadata Acquisition Analysis

A 8 9
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RIEIRY e in practice

XML
+
@ Admin / Power user Ad hoc structures
/ /\
w
Data type
creation form :> <:> DB
w

XSL
Transformation

. @ Medical user
NO pre-existent & T
data types Automatically
Repository can store El‘eégectl form t
anything (almost...) or data Inpu
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Architecture

b io I ab
Repository Domain, based on the Application Domain, based on
developed web app Enngrame technologles
rd

GRID Data f

N Hybrid Cluster
! |
Graphic Computing
iroDs | Metadata ‘ﬁj 4 orkstation(s) nodes
SE(s) ' |
/’

Local
Database

BMPortal

wedl ! . L HPC Plugin
Repository | Visualization Tools
Portal ] :R ote Visualization Pluai
emote Visualization Plugin
P \ L )/ /

o Knowledge
Base n WEB-based

interactions

- b b - / \\. v /

Knowledge
Base 1
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iRODS
(the Integrated Rule-Oriented Data System ( http://www.irods.org )

* lightweight (13.3MB package...)
e Stable and flexible

* it handles metadata (gLite needs to use additional
components);

e it permits to use heterogeneous storage resources;

* it permits to easily perform operations on the stored data and
metadata (the “Rule Engine”);

e it doesn’t bind to use a specific infrastructure;

e |t supports GSI (Grid Security Infrastructure) as an
authentication method;

e |Interesting Roadmap (DropBox like drag&drop, ...)
WP tome io e RIRBRETE nct!
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Use Case

biolab
Discover Texas Tech A 4 DISEM A

. Health Sciences Center S. Martino Hospital
Biomarkers, —mmmmmmmmmmm--

. . TTUIRODS node ‘I
new d]agnOS]S i i 1 — Blood Imagingl| [Clinical
criteria | (Coaa) omen) 3 || kamved (D) (‘owa )
Sttt it >/ N : /

Understand

development of

=
mild cognitive

impairment — /—'\
(MCI) tO = Dz?aehrggnlas
Alzheimer’s IRODS nods

- -
<> NCBI

disease (AD)

P Storage
S Martino| - V'
Data
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Results

Done #

Lot RIURETtemet!
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e users, groups,
permissions

User: admin L

— * @ Groups

Trovati 43

itat, visu

odaiai0 [PrimalPrecedente] 1,2, 3 4 5[ Successival Ultima’

# url Description Actions
fadmin/accesses/ access cortrol &2 Q
e Operators
fadminfunctionGrp/ funcion-group page 2 Q
fadmin/functions/ function list &2 Q
ladmin/group/
ladmin/groups/

fadmin/grpFunction/

fadmin/arpOperatorf

O00O0o0Ooooaoao

fadmin/arpPace/ Surname [ | [AnGroups k)|

. S o | | :
Associate with a group: [admin___~]| [ EETorl
Pa ges E> ALC

# Description Code Actions
O Ect operator authentication fields viewOperstorAuth p= 0 % ]
[} Eclit operators editOperator 5 Q ]
] Ecit patiert personal data ecitPatient f= 0 x ]
[m] Enable confiquration menu viewConflenu 2 Q
0 O Enable functions deletion deleteFunction &9
F unc tl ons 0 ST S $0
Insert new patiert newPatient &2 Q

nasocite wih  grow: (s =] [ (TR

¥tens - Vers. 100 Betal - Build 3 febbraio 2010, Copyright (C) 2009 Biclab
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User: admin 15 53 ()

Patients

| Home | Configuration .| Actions .|

Process Type

User: admin [E @ ﬁ

Patients

Configuration = Actions * |

000 O0OD0Do0ODoODo

New Process

pyright (T
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f new data type

| tame [ File Upload YES =l
MRI DATA

Link data
| Eventiype  [THPSENETGT NEURGICLINICAL DATA ACQUISITION Dto p rocesses

o Version— [IGER @- Griciogy fo Biomedical Investgafions (B1) @O tolo oy

0 D O

TN GELERIC INFORIMATION |
[

Type | STRING ;|| [ required [ 1s List [ Has unit L Enable XTENS Connection GENE ;|| h
Name  [INSTITUTION_NAME | Unit Value | |

Walue | |

e T (e T

[ %]

Type | STRING ;” [ required [ 1s List [ Has Unit ] Enable ¥TENS Connection GENE L”
Name  [MANUFACTURER | Unit Value | |

Walue | |

(%]

Type | FLOAT L|| [ required [ 1s List [ Has unit L] Enable XTENS Connection GENE L||
Mame MAGMETIC _FIELD_STREMGTH Unit Value
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Input new data

=]

Data type —— — -
selection [

Choose File To Upload: Browse...

Upload one or

\more files

|

MANUFACTURER | | h‘
|
|

INSTITUTION_HAME |

MAGHETIC_FIELD_STREHGTH |

IMAGE_TYPE |

| voxeLRESX ] | [ |
e | [ |

[ voxeLRes z ] | [ B
e g
- :

Insertion of metadata defined during data type creation

% Torino, 26-28 Ottobre 2010
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Gene Details

Property

Exons

Wariani

HCBI geneid
Hame
#Exons

Hotes

[TAU

[17

[blabla

Gene Hame

—
(8]

() tau

() Tau

() tau

) Mapt
() Csnkle

(tus

Description
Microtubule-associated protein tau

CG31057 gene product from transcript
CG3M1057-RA

tau-like protein

DMA replication terminus site-binding
protein

microtubule-associated protein tau

microtubule-associated protein tau

microtubule-associated protein tau
micretubule-associated protein tau
casein kinase 1, epsilon

inhibiter of replication at Ter, DMA-binding
protein

Organism
Salmo salar
Drosophila
melanogaster
Bombyyx mori
‘Yersinia
enterocoltica
subsp.
enterocolitica
8081
Xenopus
(Silurana)
tropicalis

Homo sapiens

Bos taurus
Mug musculus
Mus musculus

Summary
undefined

undefined

undefined

undefined

undefined

This gene encodes the microtubule-associated protein tau (MAPT) whose transeript
undergoes complex, regulated afternative splicing, giving rise to several mMRNA species.
MAPT transcripts are differentially expressed in the nervous system, depending on stage
of neuronal maturation and neuron type. MAPT gene mutations have been associated with
several neurodegenerative disorders such as Alzheimer's disease, Pick's disease,
frontotemporal dementia, cortico-basal degeneration and progressive supranuclear palsy.
[lrovided by RefSeq]

undefined

undefined

undefined

Site-specific DMA binding protein Tus arrests the DnaB helicase at six chromosomal Ter

Escherichia coli  sites (A-F), blocking replication forks. [More information is available at EcoGene:
str. K-12 substr. EG11038]. Tus, also known as ter-hinding protein (TBP), binds to ter sites, blocking the

MG1635

progress of DMNA replication in a polar fashion, thus terminating replication . [More
information is available at EcoCyc: EG11038].

Cancel

Real time query NCBI to retrieve
needed information

b services

Build 13 clicembre 2009, Copyright {C) 2009 Biolak
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t everyday tasks

User: admin

Patients

Rsnumber | | -
exon | =B\ Entrez Gene == Intearated
Base CI p——
aszm::l::ii | All Databaszes PubMed Nucleotide Protein Genome Structure M ( . g . .
o -t - visualization
Mutation [ Limits | Preview/index | History | Clipboard | Details | f t I
[FEFE=TE Display | Full Report v||Sendto v O eX erna
Position
Cﬁ';::;g | 1: MAPT microtubule-associated protein tau [ Homo sapiens ] fentrez ¢ S O u rC e S

AA Transition

v
| GenelD: 4137 updated 8-Dec-2009  Table Of . .
Summary t ? Summar’ W I t I n

| Genomic

. \ official Symbol MAPT provided by HGNC gj'qsﬁ“:t th e SySte m

. . . . Bibliogra
Official Full Name microtubule-associated protein tau Interact

provided by HGMC i
General

Primary Source HGMNC:5833 General
Referend™
>

HNotes

P JUPAN T P R T =T T T =Y = PR T W LT W T L SRy

Htens - Vers. 1.0.0 Betal - Build 13 dicembre 2009, Copyright (C) 2009 Biolak
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everyday task!

Sample List

Search Parameters

Code \:I Sample Type Project | All Projects v |
| Search |
HMM_-
001-A729-01 %2520 BLOOD 09/16/2009 09/24/2009 Edit
@ 001-A729-04 %2523 BLOOD 09/03/2008 10/02/2009 Edit
001-A755-09 %2528 BLOOD 11/09/2009 Edit
0 001-AB02-02 %2529 BLOOD Edit
—Details
Project: GENOVA
Sample Notes: e 2mpl
Fridge Location: ROOM 2 Click to insert a new
Shelf Metal Rack Box: BX789
‘ ‘ DDDD 200000000
. . . . . . . . . 00D Edit Patient details
‘ | Floor . . . . . . . . . FAIN TISSUE Eclit Patiert details
. . . . . . . . . ZRUM Edlit Patient details
‘ ‘ . . . . .@, , , ua Edit Patiert details
OO ®® €0 r2000 olerea2
‘ ‘ Box 200000000 o
[T 1 EEBBBAEREE & Location: ROOM 2
rerature:  -80°C
Shelf Metal Rack Box: BXT39
. . e0oc00000e
Find bio-samples b — | [ SeSssssss
L | T
. (I X X X X X X X J
location, FedEx number,— ceocsisecse
) ) (X X X X X X X X J
° Box (X X X X X X X X J
patlent code, - eccccccce

Htens - ers. 1.0.0 Betal - Build 13 dicembre 2009, Copyright (C) 2009 Biclah
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search engine

User: admin

Configuration ~ m Patients

New patient

Diagnosis | Please Select ;|| Sex | Please Select ;” Birth date | |
DataType [ CLINICAL DATA -l Field [ 15 SMOKER || Value [vEs | [[add | ‘ ‘
Data Type [ SEQUENCING | Field [ gene =l Value [mapT | @
Data Type [ MY DATA | Field [ ATTRIBUTE 1 g Value | | @
Flease Select
MY ATTRIBUTE 1
MY ATTRIBUTE 2
MY ATTRIBUTE 3

# Code Surname 1Y ATTRIBLITE 4 Sex Birth date Diagnosis

La ricerca non ha prodotto risuttati

Please Select v m

wtens - Vers. 1.0.0 Betal - Build 13 dicembre 2009, Copyright (C) 2009 Biolak

Query data by integrating: . data types
- data types attribute values
« diagnosis and patients attributes

2 Torino, 26-28 Ottobre 2010




Scenario 4:
view on patient

EEE
biolab

Diagnosis | Please Select ;” Sex | Please Select ﬂ| Birth clate | |

Data Type | Please Select ;” Figld | Please Select ﬂ| Value | | | A | ‘

Trovati 6 risuitati.

Surname Sex | Birth date | Diagnosis

CNTGLIZTLS C G F U227 937 ZHEIMER Cl Data Mol G i = :z Associate Sample History O
L ] L
Browse results and look at both clinical e . -
PGGMRZBSH a n d g e n eti C d a ta :5 Associate Sample History O
RSSGRGEID :5 Associate Sample History O
RSSEMRABID E M o AMMNESTIC MCI Clinical Data Samples Associate Sample History O
RZZSMNTTL E S F MOMN AMMESTIC MCI Clinical Data Molecular Genetics Samples Associate Sample History O
Clinical Details Molecular Genetics
| Clinical Data I NeuroPsychological Tests Data List || Haplotype | MAPT Lll Known Variants I Found Variants |
~| Haplotype F
Clinical Data
ACE Haplotype MAPT Haplotype APOe
rg16832753 - C=G H1H1 E2ie3
USE OF ALCOHOL le]
IS SMOKER YES
IS SMOKER DATE Exon | Rsnumber || Gen Pos || B Change | SHP || Mui: Pathogenic | Position C Change AA Trans
2 rsg63TS0529 Q.79858G G=A MO YES MO EXCN From ACG to ACA - =
EX SMOKER YES
1 rs63750959  g.72930G G=T [R[e] MO MO EXON From CGCto CTC -
DIABETES RAES
HIGH ELOOD PRESSURE YES
HIGH BLOCD PRESSURE DATE Rsnumber | GenPos | B Change | SHP | Mutation | Pathogenic | Position | C Change | AA Trans
[+] 5 - 9.92434C C=G NO RiES NO EXON - -
HIGH COLESTERCL MOT DECLARED b

a0 forino, 26-28 Ottobre 2010
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Data visualization

Diagnosis | Please Select _|| Sex | Please Select

e |
'@|E¢§| |r§;]cmmt|§|

s
:
0415981 AMNESTIC MCI Clinical Data Molecular Genetics: Samples Associate Sample  History
07977 NOMAMMESTIC MCI Clinical Data Molecular Genetice Samples Associate Sample  History

|| Haplotype | MAPT ;Il Known Variarts I Found Variants |

ACE Haplotype MAPT Haplotype APOe

 Remote Desktop run visualization applications
for complex data

* Advanced OpenGL enabled viewer available in
EnginFrame

* Exploit remote visualization clusters

prino, 26-28 Oftobre 2010
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Q&A

Ivan.porro@unige.it
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