
��������	
�� ��
��� ����� ��� 	������� ���

������ ��	

� � �����

��������	
���
����

�������
�	��������

��	���	
�����������������
���	�
����
��

���������������	
����	��	�������	�������������������



�� � �� ���	�
��	 �
 � ��
� ��	 ��� �
��	
�� 	�

�� �����	� ����	� 	
�

�� ��	 ���	����
�	 ������ ��	�!
"

#� ��	 ��	$	
�

%� ��	 �����&�	�� '����	

(� )
�	�$��
�!
" ��	 *�� �!
 +�����	� � ��	,

-� .�!��!
" ��	 /��� ��	�0�*����.�$	�+�����!�
 � ��	,

1� �
���$!�
$



� 2�����
3��
		���� ��
������!����������"����$	



� � 	 ��4	 �		
 ��!��!
"
� ����!�!�
��5
���� ��!�
 ��$�	� $

� � 	�&��$	� 5
���� ��!�
 ��$�	� $�

� �6 7&��$	� $�$�	� $

� �	�4�$!4	 ��$�	� $

� 8 ���9�: ���!$
	;��



������� �	
�� ����

��������� 	
��������

���������	
�� ����

Requirements Model
(Use Cases, Sequence Diagram, etc.)
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Functional Model
����

Conceptual Model
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Formal Specification

Object Model

Dynamic Model
Presentation Model

Navigational Model

Organizational Models
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Empiricism (ESE)

���
��



� � ����������
	�������������� 	������
��� �����������
� 7�$�9�$�� 	�"� $���	��	!
"��!��	�<��
������	������
�� ����� ������ ��
 !$��	!
"� �� �$	�9���$	���
��$	�&
!
�	����	�$=	���	$��������	�$�  ���	�������	$�������$=���		$�
+�
�����$=��		$
����!�
,



� 7!���������
�����

� � 	���	� �	�!��!�
�

� *!"!�����>�

� >!�	�"�� 	$�

� � 	����?�$��!�&"	�"�� �!���

� �$�� $�



� *!$��$$!�
�$����	���



� � ���	9���	��
$: 	�!$�


���$���������� ����8

� !���������""



� @7��!4!
"���"�
!$� �!$����������� ����	�
���

� ��	�� ����"	
	�!���������!
�: �!���*A7�!$�

��	����� 	�� �������
��	�
	�����B�� ���� �������

� ��



� ��
��	�!��.!���"����
���	��	�
	: ����� $�����!�	����� �$������
� 7�� !����	������: ������	� �!
���	�� ������!�


� .!���"!�����!�� $��$�����$!$����
	: ����� $�����!���"�� �������
�$$	� ��!
"��!���!�$

� 	����!4!$!�
����
�	�$���� �	4	
����
�	�

� �	&�	$!"
	��$		�$��������	���		�!$� ��"��� � 	�����"��: �!
�����
���$	

…but, how is this “software” developed?
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00010011 00000111 00000011 00001000 Physical Level

ADD $7 $3 $8

Semantics: Add the values from the processor  
registers ‘3’ and store the result in the register ‘8’

Instruction Level

Representation 
Level

3 + 4 = 7



AUG GAA CAC GAC GAG UAA Physical Level

START STOPGlu GluHis Asp

Semantics: Process a protein with the four 
selected aminoacids

Instruction Level

Representation 
Level

You have 
blue eyes
However, 
¿Why?
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Provides a common identification for a 
particular gene and the different alias used in 
another databases



Provides a controlled vocabulary to describe 
gene and gene product attributes in any 
organism. Useful to find relationships with a 
particular genomic term



Entrez Gene provides a unified query 
environment for genes provided by the NCBI. It 
can be considered ad the “facto” standard 
database to find information about a gene



The Human Gene Mutation Database 
comprises various types of mutation within the 
coding regions, splicing and regulatory regions 
of human nuclear genes causing inherited 
disease



The Vertebrate Genome Annotation (VEGA) 
database is a central repository manual 
annotation of vertebrate finished genome 
sequence. Provides graphical views of the 
different gene transcripts
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Navigating through 
hyperlinks

No explicit 
methods

Human 
error

Tedious and 
repetitive
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DNA

ACTGCACTGACTGTACGTATATCT

ACTGCACTGTGTGTACGTATATCT

Mutations

Genes
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Genotype Phenotype

?

Current Methods

200

What processes 
to investigate?
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Microarray + QTL

Genes captured in microarray 
experiment and present in QTL 
(Quantitative Trait Loci ) region

Genotype Phenotype

Metabolic pathways

Phenotypic response investigated 
using microarray in form of 
expressed genes or evidence 
provided through QTL mapping



CHR

QTL

Gene A

Gene B

Pathway A

Pathway B

Pathway linked to 
phenotype – high 
priority

Pathway not linked 
to phenotype –
medium priority

Pathway C

Phenotype

literature

literature

literature

Gene C

Pathway not linked 
to QTL – low priority

Genotype
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Pathway linked to 
phenotype – high 
priority

Pathway not linked 
to phenotype –
medium priority
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Phenotype

literature

literature

literature

Gene C

Pathway not linked 
to QTL – low priority

Genotype

DONE MANUALLY
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Computers can help with data gathering 
and information extraction – that’s their 
job !!!
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Size Mb Num genes RefSeq RNA ESTs
Oryctolagus cuniculus (rabbit) 3500 20.000            ---- 32.000
Homo sapiens (human)  3000 35.000 40.000 8.100.000
Macaca mulatta (monkay)     3000 28.000         43.000 58.000
Pan troglodytes (chimpanzee)   3000 25.000         57.000 16.000
Bos taurus (cow)  3000 25.000         28.000      1.300.000
Felis catus (cat) 3000 18.000              317 186.000
Rattus novergicus (rat) 2800 29.000         37.000 812.000
Sus scrofa (pig)   2800 -- 1.423 1.300.000
Canis familiaris (dog) 2400 24.000         33.000 365.000
Mus musculus (mouse)  2500 29.000         40.000 4.745.000
Danio rerio (pez zebra) 1700 25.000         37.000 1.345.000
Xenopus tropicalis (frog) 1700 19.000         27.000 1.112.000
Gallus gallus (cockerel) 1200 17.000         19.000         599.000
Apis mellifera (bee) 200 -- 9.000 78.000
Drosophila melagonaster (fly) 132 15.000         20.000 388.000
Caenorhabditis elegans (worm) 97 27.000         28.000 346.000
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*��#
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Figure 1.1 Genomes 3 (© Garland Science 2007)
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Figure 1.2 Genomes 3 (© Garland Science 2007)
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Figure 1.4 Genomes 3 (© Garland Science 2007)
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Figure 1.4a Genomes 3 (© Garland Science 2007)
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Figure 1.4b Genomes 3 (© Garland Science 2007)
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Figure 1.8a Genomes 3 (© Garland Science 2007)
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Figure 1.9 Genomes 3 (© Garland Science 2007)
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Figure 12.2 Genomes 3 (© Garland Science 2007)
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Figure 1.11 Genomes 3 (© Garland Science 2007)
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Figure 1.12 Genomes 3 (© Garland Science 2007)
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Figure 1.13 Genomes 3 (© Garland Science 2007)
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Figure 12.28a Genomes 3 (© Garland Science 2007)
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Figure 12.32a Genomes 3 (© Garland Science 2007)

(�����	���� ��� ��� 	�� )���

*��#
�� +�	��,



Figure 12.32b Genomes 3 (© Garland Science 2007)
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Table 1.2 Genomes 3 (© Garland Science 2007)



Figure 1.20 Genomes 3 (© Garland Science 2007)



Figure 1.21 Genomes 3 (© Garland Science 2007)



Table 1.3 Genomes 3 (© Garland Science 2007)
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3rd Iteration



4th Iteration



Current 
Iteration
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1. Different individuals have 
different genomes. As a 

consequence which genome 
is used must be traced

2. Chromosomes are 
fragmented to define different 
continous sections in the DNA

3. A taxonomy of the different 
fragments provide a clear 
structure to determine the 

relevant information
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2. We define a Gene as 
Aggregation of different 

Alleles Related to a Genic
Section

1. Our model supports the 
different identifications 

provided for an specific gene

3. Each allele is segmented to 
compose a transcription unit. 

The different kinds of 
segments are categorized
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1. Alleles are classified 
according to if they are 
“normal” or a “variant”

2.The inheritance relationship 
defines the different allelic 

mutations / variations we can 
observe

3. Genic Mutations are related 
to the particular Allele 

Segment that has been 
changed. This is the most 
common type of mutation



1.  The primary transcript 
defines the DNA sequenced 
transcribed as an RNA. The 

model supports different 
versions of this transcript

2.  The different elements of 
the transcript are subdivided 

into exons and introns. 

3. The model represents the 
different combinations of 

exons that produce different 
spliced transcripts

4.  Finally the protein products 
from the translation process 

are represented
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Transcribed sequence

Neutral polimorphism

Conceptual Modeling-based 

ORF

Terminator

Primary polipeptide

Spliced transcript

Chromosomic mutation

Allelic variant

Exon

Nature versus nurture

Human Gene Mutation Database

BioBricks

OO-Method

Immune system

Entrez Gene

GenoCAD

Regulator sequence
DNA

Promoter

IntronCentromere

Transcription unit
Mutation

Cell

Genic mutant

Research centre

ORIGenomeInheritance

Protein

Intergenic region

Telomere

Allele Experiment

Enhanced sequence

External identification

Vertebrate Genome Annotation

Human

Widt type

Chromosome

Data bank

Ontology
Transcription 

Aminoacid

HUGO

Gene Ontology

Gene
Diagnosis

Mitocondrial genome Ambient
Embryo

mRNA

Pre-implant genetic diagnosis

Repairing genetic mutations with lasers
Codon

Proteone

Exon skipping

RNA polymerase
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Una polla xica, pica, pellarica, camatorta i becarica...
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