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Lots of highly complex data

Heterogeneous data storage }tllis tic

Unwanted redundancy VleW

Inconsistencies among the data sources

Genetic data generation
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= Conceptual Schema of Human Genome

= Human Genome Data Base

* Genome Information System

~post
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* Data Bank Entity Identification
source_identification : string

Allelic Variant Allelic Reference Type
uence (denved) : string | : string

element data bank

chromosome element 0.t . . 1
|-source_identification : string m T B .
-chromosome_element_id <<oid>> : string.
-start_position : long

Variation
-end_p n : long id_variation : int 2
-strand : string X i

Phenatype

: string
entity id_variation_db : string

-entity_id <<oid>> : string
-name : striny
data bank version 4

| |-release <<oid>> : string
-date : string

bibliography reference

Imprecise Precise
description : string | |-position : int

-bibliography_reference_id <<oid>> : string

-title : string

-authors : string

-abstract : string I [

-publication : string nown consequence Insertion Deletion Indel

-pubmed_id : string oG || [eequence sining| [Gases it ins_sequence : s
data bank variation - pt -repetition : int ins_repstiion * in
-name <<oid<>: string | |-variation_id <<oid>>: string

-transcript_id <<oid>> : string el bases : int
P -biot : string
-description : string -description : string . . ype g
-db_variation_id : string

bibliography DB
-Bibliography Name DB <<oid>> : string A
-URL : string -typeProcess : string

|-strand : string |

vy T
‘ | -accesion : string

q :string.
-source : string

Bibliograa;Im)Ehy & Data Sources View ) roLittcnica
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Defining a genomic domain by using ontologies and
conceptual models

Designing and implementing a Genomic Information
System (GelS)

Specifying of the GelS for a particular disease
(Breast Cancer)

Designing and implementing a genomic data management
system
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* Human Genome Conceptual Modeling: A Ontological
Framework for the Design and Implementation of Gels

= Design and Development of a GelS to Manage Breast
Cancer Data

= Wiki-Genome: A Model-Driven Genomic Data Management
Environment
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= Main goal of the work: design and implementation of a GeisS:

o Conceptual model

o Ontology
Versioning system
Database

Loading strategies
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Ontologies
el

=  Provides m ork for mg domain specific
tﬂ ontology

gned pr pllcatlons in medicine, biology and
‘ biomedi
S. New es to deflne concepts (space, time...)
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Versioning System

D ¢

V1 V2

Versioning System
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Why use relational databases? Why use Oracle?

Widely used Most used

Provides neccesary technology to Work in all platforms
lead with large amount of data Good management users
Non-redundant and structured

organization of data

Language SQL to retrieve and

store information
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=

Ensambl 1

Hapmap |—

(1) Extraction Layer

l Raw data

(2) Transformation Layer

l Curated data

=
(3) Load Layer —""

Exploitation
Layer

Fﬁ

ETL strategy (34

¢ independency
4 flexibility
1 scalability
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= Why Breast Cancer?

= Incidence of Breast Cancer in women society

Incidence

! Breast
Colorectum
W Corpus uteri
M Ovary
M Lung
2,027 (2.6%) B Non-Hodgkin lymphoma
2,350 (3.0%) B Stomach
2877 (3.7%) ———11,883(154%) W Pancreas

3,117 (4.0% i
LA ) B Melanoma of skin

3,126 (4.0% 0 E
3.164 {4_1%3/ 4,383 (9.7%) Other and unspecified

22,356 (28.9%) —— 22,027 (28.5%)
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= Data about Breast Cancer

= The molecular characterization of BRCA1 and
= Large size
* High density of mutations

" |nformation is distributed by multiple data

= General genomic databases
= Specific genomic databases
= Genes
= Diseases
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" Proposed Methodology

List of relevant databases
Deep study of each database
Load the data about breast cancer contained

Extract the information not represented at CSHG
Extends the CSHG with new views

Update the HGDB following the CSHG’s changes
Load the information on the updated database
Proof of concept
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= List of relevant databases NCBI

= Meetings with geneticists and clinicians dbSNP

= C(Classification of the databases Short Genetic Variations
OMIM

Online Mendelian Inheritance in Man

cosmic=4[[>3

" Deep study of each database

Database structure
Contained information
Relevant information
Data formats

Data quality
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= Load the contained data about breast cancer

= Specific load modules for each database
= Extract the relevant information
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= Extract the information not represented in CSHG

= |Information which can’t be inserted in HGDB
= Select and study the environment

= Extends the CSHG with new views

Phenotype é :
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= Update the HGDB following the CSHG’s changes
* New HGDB’s scheme extracted from CSHG

" Load the information on the updated database
= Adapt the load modules

—~

UPDATED

CSHG Q e
y Homo
\ E f ; e M
coswuc
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Proposed Methodology a%

" Proof of concept: FutureClinic’s Database
" Areduced view adapted for the project purposes.

Diagnostic
samples =% -

FUTURE CLINIC

Medicina
Gendémica
Personalizada

t

Personalized reaf”ént Guides

e
\‘J =

Electronic Health Report onm
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v' Experts geneticists

" Information extraction
* Documentation and bibliography
= Linking genes and phenotypes

" |ntroducing new data
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Wiki-Genhy
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The beggining...
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" Wikipedia mggsletent
= Ex: Ge iki, Topsan, WikiGenes,

V\W!ﬂiP y, Wiki Professional...
= Without k&8 Mntology
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= BOWiki based on GFO - BO

= Background knowledge + reasoners

= Limited automatic data review
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= Qvercome previous limitations (Wikipedia)

= Solving coherent and consistency problems
= Using Ontology based on GFO
= Automatic data review + Curator

* |Implementation

= OWL-DL

= JENA

= R20
SPARQL
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Any doubt?
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