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Main research areas

EC projects (only in the last two

years). g -

— Nanoinformatics and Nanomedicine — 8 projects: ACGT, ACTION-Grid \CTIeN
— Integration of distributed clinico- (Coordinator), DICODE, P-

genomic databases medicine, INBIOMEDVision, GRI
— Image processing and analysis — INTEGRATE, AFRICA-Build _
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— Biomedical ontologies ersonclized
— Medical protocols %
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Three topics, from current initiatives at the GIB-UPM,
but (surely) with a broader interest

Going open Fot

A global vision of
biomedical software
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A global vision of biomedical
software




Postgenomic challenge (2001) : To extract knowledge from
massive, heterogeneous (biological and clinical) information
for genomic and personalized medicine

g DNA sequences,
metabolic pathways,
Images, etc
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(SCOPE) From anatomy (macro) towards microlevels
(systems biology) and Nanomedicine

/ Biomedical Informatih / Biomedical Informatics\
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Individual Medical Medical
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Medical and Health Care Systems
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Challenges for Medical Informatics /Bioinformatics interactions (Maojo and Kulikowski,
JAMIA, Nov. 2003)




Central ideas: 1st, Biomedicine, around the concept of “information”

In multiple
heterogeneous
sources

Medical
(clinical,
public

health, etc) In nanomedicine

Simulation (“Virtual Physiological Human” program)
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Central i1deas

2nd: To facilitate the open access and intelligent use of information
In biomedical practice and research

OntoFusion: a pioneering idea of linking medical and —omics
information from heteroaeneous sources (2002 Cork, Sept 2011, Victor Maojo
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Knowledge Discovery in Databases: classical (data warehouse) methodology

Cork, Sept 2011, Victor Maojo



Selection Preprocessing Interpretation,
: evaluation
Transformation
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Knowledge Discovery in Databases: distributed approach
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Homogeneization model (using biomedical ontologies)

@ Domain Ontology

{1} Relatedto Doctor mapping

"'_a Hissa result

£} virtual Schema for DBI
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= Mapping Window

Mapping tools
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Lo fB context_attr_icd@em
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OntoFusion: Clinical and Genomic database integration

[© httoinformed.dia f.upm.es/|

¢ © Tumors_Unification
@ turors1_vdb
@ turnors2_vdb

¢ © PublicDB_Unification
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® PubMed_vDB
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Establishing links between public databases
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Data + Text mining: Integration of Structured and
Non-Structured sources (ONTOFUSION)
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Applications: Integration of Structured and Non-
Structured sources (ONTOFUSION)

e Unified Model

— 257 concepts.

— 106

hierarchical

relations

NIPS

— 425 “ad-hoc”

relations

NIPS

e

L @ protein T @ patients T @ dene_product
@ protein.related_to.pobymaorphism 6 patients.related_to hospital 6 gene_productrelated_to.gene
6 protein.related_to.cancer 6 patients.related_to.medical_record T @ DHA
@ protein.related_to.gene @ patients.related_to.therapy @ DHA related_to. mutation
@ protein.related_to.strocture @ patients.related_to.cancer @ DHA related_to.cross_references
6 protein.related_to tumor B patients.related_to tumar 8 DHArelated_to.gene
o @ pS3_protein 6 patients.related_to.clinical_test a DHA related_to.gene_class
o @ triad_protain T @ hozpital T @ structure
L @ ps2_protein @ hospital.related_to.patients @ structure.related_to.protein
[- 2 @ apoptosis_protein @ hospital.related_to therapy o= @ crpstal_strocture
o= @ gland_pratein o= @ university_haospital o= @ salution_structure
o @ foot_protein o @ general_hospital - @ ray_structure
o= @ a7 _protein T @ therapy T @ cross_references
L @ receptor_protein @ therapy.related_to.hospital @ crogs_references.related_to. DA
[- @ em=y_protein @ therapy.related_to.patients @ aross_referencesrelated_to gene_class
o= @ title_protein B therapy.related_to tumar 8 cross_references related_to RMNA
o @ p23_protein - @ radiation_therapy a cross_references.related_to.gene
o= @ shock_protein o= @ cef_therapy LS @ gene_class
9 @ cancer O @ cancer_therapy @ gene_classrelated_to.gene
6 cancerrelated_to tumar - @ tumar @ gene_class.related_to. DHA
6 cancerrelated_to. patients B tumarrelated_to.patients 8 gene_classrelated_to.cross referances
@ cancerrelated_to.protein 6 tumaorrelated_to therapy T @ pathology
o= @ head_cancer 6 tumaorrelated_to.cancer 6 pathology.related_totumor
[- 2 @ thyroid_cancer @ tumorrelated_to.gene L5 @ polymorphism
[- @ prostate_cancer @ tumarrelated_to.pathology @ polymorphism orelated_to protein
P @ colorectal_cancer B tumarrelated_to.protein T @ gene_ragion
@ nonpolyposis_solorectal_cancer ¢ @ gene 6 gene_region.related_to.gene
- @ bladder_cancer 6 gene.related_to.protein T @ RMA
o= @ owarian_canaer @ gene.related_to.gene_product @ RHA related_to.cross_references
- @ lung cancer @ gene.related_to.mutation @ RHA related_to gene
6= (€) larym_cancer M) generelated_to tumar & (@) clinical_test
o= @ breast_cancer 6 gene.related_to. RMNA 6 clinical_test.related_to.patients
o= @ esophageal_cancer 6 gene.related_to.gene_region o= @ physizal_examination
o= @ cell_sanzer @ gene.related_to. DA 0= @ urine_test
? @ colon_sancer 6 gene.related_to.gens_class o @ blood_test
cancerrelated_totumor B gene.related_to.cross_refarences ¢ @ medical_racord
cancerrelated_to.patients T @ mutation 6 medical_racord.related_to.patients
@ cancerrelated_to protein ) mutation.related_to.DiNA
o @ nonpolyposis_salon_sancer @ mutation.related_to.gene

Subset of the Unified Model
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How to build the Resource Knowledge Base

RESOURCES

Resource #1 Resource #2
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Towards a bioinformatics resourceome

(open resources

- = - )
BNIC Bioinformatics Siomaed i

Methodology article Open Access
BIRI: a new approach for automatically discovering and indexing
available public bioinformatics resources from the literature

Cuillermo de la Calle*t, Miguel Carcia-Remesalf, Stefano Chiesat, Diana de

la Iglesiat and Victor Maojot

Address: Dept Inteligencia Artificial, Facultad de Informitica, Universidad Politéonica de Madrid, Campus de Montegancedn 5N, 28660 Boadilla
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* Carrespanding author  +Equal contributors
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Publizhed: 7 Dictober 1009 Received: 12 February 2009
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This 15 an Open Access artiche distributed under the terms of the Creative Commons Attribution License (htpoficreativerommons orgilicenses /2. 1),
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Abstract

Background: The rapid evolution of Internet technologies and the collaborative approaches that
dominate the field have sdmulated the development of numerous bicinformarics resources. To
addiress this new framework, several initiatives have tried to organize these services and resources.
In thiz paper, we present the Biolnformatics Resource Inventory (BIRI). 2 new approach for
automatically discovering and indexing available public bicinformatics recources using information
extracted from the scientific literature. The index generated can be awtomatically updated by
adding additional manuscripts describing new recources. We have developed web zervices and
applications to test and validate our approach. It has not been decigned to replace current indexes
but to extend their capabilites with richer functionalities.

Results: We developed a web service to provide a sat of high-level query primitives to access the
index. The web cervice can be used by third-party web services or web-based applications. To test
tha wab service, we created a pilot web application to access a preliminary knowledge base of
resources. We tested our tool uging an inidal cet of 400 abstracts. Almost $0% of tha resources
described in the abstracts were correcdy classified. More than 500 descriptions of functionalites
were extracted.

Conclugion: These experiments suggest the feasibiliy of our approach for automatically
discovering and indexing current and future bioinformatics resources. Given the domain-
independent characteriztics of this tool, it is currendy being applied by the authors in other areas,

such as medical nancinfermatics. BIRI i available at httpoVedelman. dia fi.upm. ez'biril.

The Action-Grid project is funded by the
European Commission under the FP7

BIRI: A new method
for the automatic
discovery and
indexing of
bioinformatics
references from the
literature, designed
to create a
repository of
resources
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BIRI: text mining for automatically creating an inventory of
bioinformatics resources

) Bioinformatics Informatics Group : Resourceome - Mozilla Firefox
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E‘J Hotmail gratuito || Personalizar vinculos m Windows Media || Windows

BIOINFORMATICS e 1

RESOURCEOME “.rl0

The Bioinformatics Resoutceome is a public online searchable index of bioinformatics resources. Information describing resources has

been automatically extracted from the literature and indexed using Natural Language and Text Mining techniques. The index is
automatically updated by analyzing new papers about existing resources (databases, tools, services..)
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Paper 1: (ACTD: a database for microarray clone information
(Authors: |Ringner, M, Veetla, 3, Andersson, 3; Staaf, T, Hakdeinen, T
(Abstract:
Array Closze Information Database 12 an otiline database for information
about microarray cDIMA clones. For each clone, the database contents
include assigned UniGene cluster(s), location in the fill-length transcript,
assigned gene ontelogy terms and position in the genome assembly
PMID: (14962935 |IS]ID: |000224083100021
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© 2008 Riomedical formatics Group
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PubDNA Finder: searching automatically DNA sequences in
the literature
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Databases and onfologies
PubDNA Finder: a web database linking full-text articles to

sequences of nucleic acids
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ABSTRACT

Summary: FubDNA Finder is &n online repository that we have
crested 1o fink PubMed Central manuscripts o the sequences of
nucsic acids appearing in them. It extends the search capabiltiss
provided by PubMed Central by enabling researchers to perform
advanced searches inwohing sequences of nucleic acids. This
includss, amang other feturss () ssarching for papsrs mentioning
onear nucleic acids the
genstic ssquences appearing in different ariicles. These additional

by using the full text of the 176672 papers available at PubMed
Central t the fime of writing and the ssquences of nuclsic acids
appearing in them. To automatically extract the genetic sequences

by allowing rescaschess to (i) retricve all articles containing the
‘genetic sequences specificd by the user—featuring both exact and
approximale matching: (i) retrieve all the sequences appearing in
the manuscripts matching a keyword-based query; and (jii) retrieve
all articles matching a keyword-bascd query and containing the
sequences specified by the user. PubDNA Finder curreatly contains
the 176672 papers available from PubMed Central at the time of
writing. The datahase is automatically updated on a monthly basis
1o retrieve and index new manuscripts.

2 METHODS

To creste the index. we downloaded all the 176672 XML-formarted
FIP site’ at the time of
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provided.
Avsilsbility: PubDMA Finder can be freely accessed at
hitp/servet dia.f.upm. es:8080/pubdnainder

Contact: mgarcia@iniomed.dia. flupm.es

Recaived on July 16, 2010; revised on August 27, 2010; accepted
on September 4, 2010

1 INTRODUCTION

The biological literature is the main source of information reporting
empirically validated gencfic sequences, such as for instance PCR
primers and probes. As result rescarchers usually need to review the
available literature to scarch for sequence data, which can be a hard
and time-consuming task. PubMed Central is currently the main
source of open-access full-text papers reporting genctic sequence
data. However, the scarch engine provided by PubMed Central does
not support researchers 1o retrieve papers containing the
scquences specified by the user, and 1o automatically identify and
extract the sequences of nucleic acids mentioned in the retrieved
articles.

PubDNA Finder is an online repository linking PubMed Central
manuscripts to the differcnt genetic sequences appearing in them.
It extends the search capabilities provided by PubMed Central

*To wham comespondence shoukd he addressed.

together wilh the context in which they appeared—using a method created
by the authors and reported elsewhere (Garcia-Remesal et al., 2010). The
adopied method resorts 10 3 mule-hased expert sysiem o amomatically
identify and extract the sequences of nucleic acids. To easble users ko
interactively query the developed index. we created 1 web interface.

3 FEATURES

Users can perform three differeal types of querics using PubDNA
Finder, as described helow

3.1 Sequence-based gueries

Scquence-based queries (SBQs) arc wimed al relricving all
‘manuscripts containing one or more genetic sequences specificd
by the uscr. There are two differcat types of SBQs: simplc and
advanced. Simple SBQs are composed of one or more complete
sequences linked by a single logical operator, such as ‘retrieve all
‘manuscripts containing either the sequence TATGGAAMAGATC-
GGOGE o the sequence ATTGOCGAAGTCGGTAGG To launch
this query. we would type the targel scquences—ane per line—in
the text-bor labeled with “Sequences’ (Fig. 1) and then we would
select the OR logical operatar in the *Operator’ combo box.

"iip:/iip.nchi.alm.aih gov pabipme
“hitp: ucene. apache.org/

@ The ALthor 2010, PUBiishad by Ouiord Universty Precs. Allgnts faserved. For Permissions, pese amalt jourmais pamissions@autorgjourais.oy 2801
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Expanding the work on text mining
to other Bioinformatics topics

Cork, Sept 2011, Victor Maojo



Work at the UPM: Building (automatically)
Inventories of resources including bioinformatics...
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Building (automatically) inventories of resources
Including bioinformatics, medical...

Basic Research | Medical Informatics Methods,

Applied Researc
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Molecular ana \
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Imaging Clinical  Public HedM

atics | formatics  Informatics  Informatics
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Going nano

Extending Biomedical
Informatics :
Nanoinformatics



http://www.nanotech-now.com/images/nanohydraulic-piston-large.jpg�

(SCOPE) From anatomy (macro) towards microlevels
(systems biology) and Nanomedicine

/ Biomedical Informatih / Biomedical Informatics\

I Public Health Public Health
Informatics Informatics

Individual Medical Medical
Informatics Informatics
: o>
Tissue, organ Medical imaging Medical imaging
Cell > Systems Biology Systems Biology
& Bioinformatics & Bioinformatics

>

\ / Nanoinformatics
Nanoinformatics \_ )y

© Fernando Martin Sanchez ISCII|




Nanoinformatics: beginning (2007)

Workshop on Nanoinformatics Strategies
June 12-13, 2007, Westin Gateway Hotel, Arlington Virginmia
Hosted by the National Nanomanufacturing Network

Agenda (talks & links) —’*’i‘

Workshop Purpose

Paricipants
ﬂ% National _ o
W Nanomanufacturing .;'@1
2N Network ~

-

The Workshop on Nanoinformatics Strategies was supported by the National Science
Foundation through a grant to the N5F Cenier for Hierarchical Mamygacturing at the
Lmiversity of Massachusetiz Amherst
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Nanomedicine:
using nanomaterials for medical care and research

EXAMPLES OF APPLICATIONS OF NANOTECHNOLOGY IN MEDICINE

Monitoring and diagnosing
disease, controlling intelligent

Smart sensors devices, in hospitals or in the
home (i.e nanowire systems
for diagnosis )

Prevention and
Diagnosis

Manomatesials
carviers, Witk Eimed

New methods for molecular Early detection and diagnosis
imaging of disease

To enhance quality of MRI
Contrasts - . .
and other imaging techniques
In vitro diagnostics. Gold
Detection of molecules nanoparticles for detecting

genetic mutations B{ci anomine el from bossd
boct in simor Basie and can be

 used as imaging apents

Tissue repair, and

Implantable materials and | t therapies i ' . = .
devices EIREEETE &9 WroEples O Use of nanoparticles for drug delivery
regenerative medicine L
R (© The New England Journal of Medicine,
Therapy Nanorobots therapeutic potential 20 10)
Nanoparticles ~ to  reach
specific targets in the body or
Drug delivery for improving  solubility Number of publications retrieved from PubMed for the search term
characteristics of  existing “"Nanomedicine™
drugs 450
Nanoparticles properties can 400
Selective therapies d_estroy/control _ cancerous 350
tissues, for instance by 300
heating
; ; 250
Gene delivery Transporting DNA into cells
for gene therapy 200
Used in high-throughput 150
Genetic screening detection  devices for 100
detecting drug sensitivity 50

0 —=¢

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
s NUMBER OF PUBLICATIONS = mRELATIVE RESEARCH INTEREST

Delaying the spreading of
Inhibiting agents sexually transmitted diseases

(HIV, only in animals yet)
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Nano-Resourceome: A repository of Tools and Resources

Informadon Sources

Abstracts
Retrieval

Conceptual Conceptual Schema
Schema +
Extraction Search Indexes
+
Index
Generation

" i
Resources list
(Databases, Abstracts DB

Services...)

Schema Refingment

Curated
Ontology
(Resources + Tasks)

RESOURCEOME
(Resource browser
and

Locator)
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The Bioinformatics Resourceome is a public online searchable index of bioinformatics resources. Information describing resources has

Category: ‘database Vl Mame |

Domain: ‘ ricroarray v|

= Compiles annotated resources and
their associated information

= Compiles annotated resources and

[Name: IACTD
. . 4 . FUNCTIONALITIES
t h e I r a SS O c I ate I n fo r m a t I O n Functionality 1: database for microarray clene mformation
Category: [database Domam: microarray
Tnput: COutput: microarray clone information
PAPERS
Paper 1: IACID: a database for microarray clone information.

\Authors: [Ringner, I, Weerla, 5; Andersson, 3; Staaf, J; Haldonen, T

|&bstract:
Array Clese Information Database 15 an online database for mformation
about microarray cDINA clones. For each clone, the database contents
include assigned UniGene cluster(s), location in the full-length transcript,
assigned gene ontolegy terms and pesiion m the genome assembly.
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The Action-Grid project is funded by the European Commission under the FP7
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Problems of current biomedical ontologies
(our own perspective)

Biomedical Ontologies: Toward
S(|entn‘tc Debate

For us, actually, many other problems arise, (see the debate
in the Methods of Information in Medicine journal (June 2011)

In this case, we believe that current qualitative
approaches, based on semantic conceptualizations
(and philosophical assunptions in the Open Biomedical

Ontologies Foundry) cannot address many problems related s Tovard sni
to visual and spatial information in biomedicine (e.g., shapes

and structures of viruses, molecules or nanoparticles)
which are fundamental for living beings

Crigial Ariies
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Taxonomies of shapes: Application to nanoparticles

An example

©Pokropivny and Skorokhod

21.  apo o A22. 3D1 _====7%][23. 3D2 24. 3D00
Fullerites, ﬁi,% — 95 | skeletons layer skeleton sols, colloids
clathrates, V" & o 4 | of fibers, buildings, smogs,
powder skeletons, fog nanotubes honeycombs, foams heteroparticles composnes
25. 3D10 =1126.  3D11 27. 3D20 28. 3Dp21
skeletons of So% skeletons of &5z intercalates, Cross-bar-|
fibers-powders P10 [ heterofibers: 252222 [ skeletons of layer-fiber
S nanotubes layers and powders skeletons

29. ap22

heterolayers [

30. 3D30

131.  3D31

32. 3D32 friction .

33 3D 21 D _::i'iﬁ;; O

composites
of layers,
fibers and

particles in matrix

opals, ¥ membranes, pairs, contacts,

:ﬁg:{:‘::ﬁ;es | PhC, fiber interfaces, cavities,
s " | composites, < i}

fullerenes in matrix wavgguideg grain boundaries

34. 3Dps310 35. 38D320 ¢ =[36. 3D321

membranes powder-layers layers-fibers-

+ impurities, 7| composites composites in

powder-fiber

composites

matrix, VCSEL

No current, conceptual ontology can capture the
complexity of the information of the visual, graphical
information embedded in nanoparticles
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Gene Ontology http://www.geneontology.org

a AmiG0! Your fnend in the Gene Ontology. - Microsoft Internet Explorer

J File  Edit “iew Favortes Toolz Help |

- = Bt
I S W | A @ @ B W P
Back Fanmard Stop Fefresh  Home Search  Favorites  Histany F ail Frint Edit Dizcuzz  Feal.com
J Address I@ w.godatabase. org/cgi-bindgo. cgi?action=plus_nodetzearch_constraint=term&guery=G0: 000367 4% zession_id=6064102107 7767 kdepth=1 j f#GD |
Gioto L _ Light ontology,
"http: / A godatabaze. orgdcoi-bing go. coi'Yaction=pluz_nodefzearch_constraint=termiquen=G60. ..
Nﬁ@ Search GO:] T Exact Match ST | mainly useful for
i Ai1ld) \
AL L annotations and
Top Docs Gene Ontology GO Links G0 Summary retrieval:
ElG0:0003673 : Gene Ontology (31688)
[=]® GO:0008150 : hiological process (24275)
030007610 : behavior (2164 .
- (300000004 - binlogical_process uknown (3275) molecular_function
Bl @ GO:0007154 : cell communication (4745) b H H .
M 30:0007155 - cell adhesion (353) b 10 I Og |Cal_p rocess.
« DS000302640 : cell ivveasion (04
(D GO0002037 ; cell recognition (923 ce I | u Iar_CO m po ne nt

@ G30:0007247 - cell-cell simnaling (23}
(M 300030383 - host-pathogen interaction (0}

(D 32:0009375 : pollen-pistil interaction (0%
(D GO-0009605 : response to external stirnilns (12283
@ C0007165 : signal transduction (2653)

M GO00021 51 ;- cell sronath andior maintenance (160414

M32001A265 ; death (385

O GO0007275 ; developimental processes (3373)

M 320002371 : ohsolete (7610

D GO0007582 - physiological processes (7124

(D 32001A032 ; sdral life cxcle (124

Bl @ GO:0005575 : cellular component (15261)
M Go0005623 ; cell (1236A8) LI

FRL L AmEeme 1o . 1 4 mme

|&] l_l_lﬂ Intermet
| Slalt”J 7 & = A |J [l Microsoft PowerPoint - [Vir... “@Amiﬁﬂ! Your friend in._ H%% SO B Al QRO miss




Ontology

Scope

URL

Custodians

Cell Ontology
(CL)

cell types from prokaryotes
to mammals

obo.sourceforge.net/cgi-
bin/detail.cgi?cell

Jonathan Bard, Michael
Ashburner, Oliver Hofman

Chemical Entities of Bio-
logical Interest (ChEBI)

molecular entities

ebi.ac.uk/chebi

Paula Dematos,
Rafael Alcantara

Common Anatomy Refer-
ence Ontology (CARO)

anatomical structures in
human and model organisms

(under development)

Melissa Haendel, Terry
Hayamizu, Cornelius Rosse,
David Sutherland,

Foundational Model of Anatomy

structure of the human body

fma.biostr.washington.

JLV Mejino Jr.,

(FMA) edu Cornelius Rosse
Functllon?l Genomics design, protocol, data .
Investigation Ontology fugo.sf.net FuGO Working Group

instrumentation, and analysis

(FuGO)
Gene Ontolo cellular components,
(GO) 8y molecular functions, www.geneontology.org Gene Ontology Consortium
biological processes
Phenotypic Quality qualities of anatomical obo.so.urcefor-ge.n.e tegi Michael Ashburner, Suzanna
Ontology truct -bin/ detail.cgi? Lewis. G 105 Gkout
(PaTO) structures attribute_and value ewis, Georgios Gkoutos
Protel?PrO(;l)tology prgfg&?&iﬁ?gggd (under development) Protein Ontology Consortium
Relation Ontology (RO) relations obo.sf.net/relationship Barry Smith, Chris Mungall
RN[?R?;:S; o8y three—d;ilszlts;):sal RNA (under development) RNA Ontology Consortium
Sequence Ontolo roperties and features of .
1 (SO) 8y P I; ucleic sequences song.sf.net Karen Eilbeck

The OBO Foundry
http://obofoundry.org/




Work on pattern classification and nano-ontologies:
Taxonomies of shapes and forms

Shapes
1-D Shapes
«2-D Shapes
— 2-D Geometrical shapes
02-D Geometrical shapes with
genus 0
=Circles
=Polygons
eConvex
polygons
oSquares
oTriangles
0...
=Non-convex
polygons
02-D Geometrical shapes with
genus 1
—2-D Non-geometrical shapes
*3-D Shapes

Original Articles
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Image created using
PyMol

10 cylinders / pillars , 1 sphere

Nanoparticle Source: CSN
NCI Id: 32730

Image processing

Sub-shapes
combinations in
major molecules
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Going south: the Africa Build scenario

o UNIVERSITE
' DE GENEVE
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'/ \DE BAMAKO

UNIVERSITY OF GHANA
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Africa Build: main objectives

To teach (on-site and through e-learning) African professionals in

biomedical informatics and medical topics
To transfer BMI open resources (databases, tools, services)

To create virtual communities and Web 2.0 networks of people to

work in health issues in Africa — including volunteers
To build the computing infrastructure needed

Long term goals: sustainable south-south collaborations

Cork, Sept 2011, Victor Maojo



A challenging «proof of concept»: Cloud Computing
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Two experiments:
- Madrid-Cairo

- Madrid-Burundi

Alonso-Calvo, R., Crespo, J., Garcia-
Remesal, M., Anguita, A. and Maojo, V. On
distributing load in cloud computing: A
real application for very-large image
datasets. Proceedings of ICCS 2010 (in
press)
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Large collection of BMI systems developed at the UPM group

ONTOFUSION, for database integration.

«  Brokerage Service, applied for Mobility and Training.

« OntoDataClean, for data mining.

» Inventory of resources, for storing and accessing remote software tools.

«  Protocol manager, multimedia tools for visualizing clinical practice guidelines and protocols.
«  Vocabulary server, for managing biomedical ontologies and terminologies.

«  Mapping tool, for semantic integration of terminologies and ontologies.

«  SIAC, an expert system for medical emergency management.

«  UPM-Text miner, tools for text mining.

«  Clinical trials manager, for managing clinical trials on cancer.

«  Gene-Pdf, to convert contents of pdf files containing genetic information.

*  Open PACS builder, a system for building small open-source PACS.

«  Numerous Web services for image processing, data management and text and data mining.

«  Asoftware tool for remote collaborative work.

«  Peer to peer image exchange tool.

« Various visualization tools for medical images.

«  Geographical Information System, for planning pathways.

- BIRI, an automated inventory of bioinformatics resources

*  DNAPubFinder

*  PrimerXtractor, for bioinformatics Cork, Sept 2011, Victor Maojo



On-site teaching activities

One of the GIB’s members teaching Web
technologies to young students in Burundi
(left)and showing how to carry out the
experiments described in this talk to a local
physician (right)

Cork, Sept 2011, Victor Maojo
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WEB 2.0 Course Description

The contents of the course are the following

1. Introduction to Web 2.0
2. Foundations of Web Design
= HTML
* C55
= ML & NSL
3. Dynamic Web
= Intredwedion bo Dynamic Web
* Web Servers - APACHE
= Database Management Systams - MySQL
= Server Scriptng Languages - PHR
= Client Scripbing Languages - AJAX
4. Results of Web 2.0
= Web Seanch Engines
= Cantent Management Systems - CM5
= Wikas, Blogs, Forum, RS5.,

Pragentatian with the course contents is available,

On-line Lessons Timetable
These are the csTent dates and times (n Cairo local tme) fod the course:

Date Ve Description
| 18/11/2000 (Wed)  3PM.-4PM. Galk testing, Course presantation and anraliment
24/11/2003 (Tue) 1PM.-4PM Course lesson - Day 1 - Topics 1 and 2
| 25/11/2009 (Wed) 1PM -4PM.  Course lesson - Day 2 - Topic 2

8

Introduction: medical data,
information and knowledge
management

Data mining: methods and tools

Biomedical data integration:
techniques for structured and non-
structured sources

Text mining

Biomedical ontologies, terminologies
and standards

HL7
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Catalogue of courses

Name of the course Leaders

Short introduction course on Biomedical informatics UPM

Hands-on training on OpenMRS and open source electronic medical records ITI

Building clinical and research databases UPM

Courses on pure computing topics UPM

The WHO Reproductive Health Library: philosophy and use in practice WHO-RHR

Evidence based reproductive health: How to read and write scientific papers WHO-RHR

Knowledge Transfer and Exchange WHO-RHR

Linking Public Health data with Geographical Information Systems UPM

Research in Maternal and Perinatal Health WHO-RHR

Managing research and data for HIVV/AIDS with Medical Information Systems and Web technologies (to be created) UniGE, UPM

Quantitative vs. Qualitative Research and Data collection Instruments WHO-RHR

Research in reproductive health: design and methodologies WHO-RHR, UniGe

An introduction course to environmental health UniGE, ITM

Hospital Information Systems UPM

Image processing and analysis (including PACS and virtual surgical planning) UPM

Biomedical signal processing UPM

Medical anthropology All partners

Biomedical Informatics standards (vocabularies, terminologies and ontologies) UPM

Clinical decision making and evidence-based medicine IT™

Online learning methods for basic statistics IT™

Literature search and critical reading IT™

Introductory course on Health economics UniGE, WHO-RHR,
IT™

Data Mining in biomedicine UPM

Text mining and information retrieval in biomedicine UPM

Decision Support Systems UPM

Methods for evaluation in the health sciences UniGE, UPM

Web 2.0 and Semantic Web UPM

Caddstddigsn-Grid project is funded by the European Commission under the FP7 All partners
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http://raftprog-english.blogspot.com/2009/12/who-reproductive-health-library.html�
http://raftprog-english.blogspot.com/2009/09/evidence-based-reproductive-health-how.html�
http://raftprog-english.blogspot.com/2009/10/knowledge-transfer-and-exchange.html�
http://raftprog-english.blogspot.com/2009/05/basic-of-qualitative-research.html�

Collaborative environment
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'Greetings.doc’ uploaded Sep 17. 2010, Anomymous £ Recent activities
'2620105.pdf’ uploaded Sep 16. 2010, AnOmMymous
'D5.4.- Final Report on Dissemination Juf 23 2010, Ana Jimenez
Activities, pdf’ uploaded
‘D5.1 - ACTION-Grid Website.pdf’ uploaded Jul 23. 2010, Ana Jimenez
'D3.2- Final Report on Training and Mobility. pdf’ Juf 23 2010, Ana Jimenez
uplosded
'D3.1- First Report on Training and Mobility. pdf Juf 23. 2010, Ana Jimenez
uploaded
D2.2 - Analysic and Results Survey Grid Jul 23. 2010, A
Initiatives. pdf’ uploaded
ACTION-Grid White Paper.pdf’ uploaded Jul 23. 2010, Ana Jimenez
FoLer  ACTION-Grid Public Deliverables' added Jul 23, 2010, Ana Jimenez
'BIRI - automatically discovering and indexing Jul 23 2010, A
available public bioinformatics resources. pdf’
yploaded
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Semantic Integration (databases from Egypt accessed In
Spain from Burundi)
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LLarge Image Processing from Burundi and Egypt
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Access to the UPM supercomputer
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Final remarks

Three main ideas:

1. Aqglobal open (concerning both data and services)

approach to biomedicine, from nanomedicine to public
health

2. New approaches for building visual, graphical biomedical
ontologies, far from current approaches

3. Extending the use of these (and previous) techniques to
developing countries
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