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ABSTRACT:

Recent few decades many ontology have been developed for various domains which mostly includes educational domain,
agricultural domain and biomedical domain. Particularly in the biomedical domain, large set of ontologies were developed to
integrate variety of genomic information. Gene related functional information is stored in various databases after the
sequencing of human genome in 2003. Searching of the information for any purpose it becomes essential to understand the
schema of database to fetch information, which has becomes the time consuming and complex task. . This paper provides a
unified framework that integrate diverse source of genomic data from various repositories such as ontologies and data bases
using ontology based approach. The proposed ontology design coverst all possible relations for genomic data such as gene
names and its products, gene types, gene identifier, mapping indexes in various repositories for genes, etc. The proposed
ontology design is presented in terms of ontological concepts and the ontology design is evaluated in terms of syntax,
structure and semantics using various evaluation metrics. The experimental result of our ontology shows that the proposed

ontology is designed with well defined classes and conceptual relationships.

Index Terms: Concepts, Ontology design, Tools, Structural, Semantic similarity.

1. Introduction

Ontologies provide a common representation of terms and
relations of a particular domain. They are used as the
backbone of Knowledge representation related to a domains
for integrating various sources of data or systems. In recent
years Ontologies are becoming more popular in the field of
bioinformatics. The development of molecular biology has
brought out the explosions of large data after the sequencing
of human genome in the year 2003. Protein and gene
information with its various functions generated out of the
sequencing are represented in genomic databases by various
organizations. The searching and acquiring information
from the various data sources becomes a challenging task.
The unification of the information is addressed through
ontology representation. The GO Ontology is the famous
ontology in bioinformatics, providing various information
and functionalities of genes.

Ontologies have been extensively used in data integration
systems because they provide an explicit and machine-
understandable conceptualization of a domain. A common
ideal for ontology is that it should be re-usable [9]. This
ambition distinguishes ontology from a database schema, it
is intended to satisfy only one application, but ontology
could be re-used in many applications even though both are
conceptualizations. The paper mainly focuses in integration
of Genomic features for gene information spread across
various relational databases. The ontology OGFR is created
and designed using protégé tool .

The distinct feature of the OGFR ontology design is that it
makes Concept map to represent domain information.
Concepts map provides an easy visualization approach,
which helps to understand the ontology by the users and
domain experts. Evaluating ontology framework design
requires the supervision of domain experts. The ontology
designed has to be evaluated against the quality, cohesion,
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domain covering and its richness. To validate the resulting
ontology, this paper uses the ontology evaluation
methodology and the results are obtained in evaluating the
corpus generated from databases. The OGFR provides an
environment for accessing gene information directly instead
of searching through various databases.

The paper is organized as follows: Section 2 briefly
presents the study related to domain Ontologies in
biomedical domain and also the study related to evaluation
of the ontology and the tools used for creating ontology.
Section 3explains the framework proposed by us for
integrating gene information using ontology based approach
OGFR by exploring the design , creation and mapping the
information from datasets. Section 4 explains the evaluation
methodology used for the proposed ontology. Section 5
discusses the results of the ontology evaluations and section
6 provides the application of the OGFR ontology for
bioinformatics researchers and final section draws the
conclusion of the paper.

2. Related Study

This section presents related work on ontology design in
various domains and biomedical domains. The section
describes the work related for integrating data using
ontology. The literature also discusses the methods used for
evaluating and validating the ontology.

2.1 Domain Ontology Creation

In the paper the authors has reviewed the ontologies Gene
Ontology (GO), Mammalian Phenotype (MP) Ontology,
and Adult Mouse Anatomical (MA) Dictionary developed
at MGl (Mouse Genome Informatics laboratory). The
ontologies helps to integrate the genomic and functional
information of mouse lying at various disparate sources.
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They have also discussed the common vocabularies, tools,
browsers used to support ontology driven querying [4].

In this paper the author Yu-Ting Huanga etal has
proposed a frame work for extracting knowledge from
database like pubmed using ontology inference and
semantic processing techniques. Ontology based knowledge
extraction is proposed to infer information after processing
using NLP techniques. The authors have also compared
their results with KEGG pathway database for Aptopsis
domain [23].

The paper the authors Auxilio Medina and Alberto have
presented techniques for constructing, implementing and
maintaining Ontologies. They have constructed the
ontology semi automatically based on hierarchal clustering
of documents. They have provided the methods for
constructing and maintaining the ontology. The authors
have constructed the ontology using XML language and
RDF format from the clustered results and called as records.
They have also proposed an idea for maintaining the
ontology created by choosing accurate concept map for
clusters by continuous revision and rewriting [16].

Anne Macula the authors has constructed and designed
ontology for representing amphibian information using
protégé tool [7] The ontology include the physical and self
connected objects for all amphibians. They have identified
212 semantic concepts and 58 relations to design the
ontology. The author Robert Stens has proposed
methodology for designing bio ontologies and compared
various existing bio Ontologies [18]. The authors have
defined a concept for designing ontology related to
neuroscience. The ontology design provides the facility to
query the required results based on the ontology concepts
[20]. In this paper authors has designed ontology for
analyzing and integrating protein transport interactions and
gene expression for specific cell type, they have also
classified the documents based on the ontology constructed
[13]. The author Amandeep S. Sidhu have reviewed the
traditional data integration methods like keyword based
search , integration based on sequence identity , structural
similarity and functional identification for Protein. The
author has also discussed the complexities that exists in the
traditional approach and proposed integration of proteins
based on ontology concepts [3]. The Author Barry Smith
has discussed the structure of GO ontology model |,
relationship representation and they also pointed the
drawbacks and limitation of the ontology . The authors have
also proposed ideas to improve the existing ontology [8].
The authors has reviewed the usage of ontology in
Biomedicine and its current trends based on the existing
Bio-Ontologies[17].

2.2 Validation methods for ontology

The authors have proposed method for integration and
discussed the role of Ontologies in semantic Integration for
knowledge representation and compared it with existing
ontology [5]. The Authors has described similar metrics for
comparing two ontological concepts and compared it with
other existing approaches. The paper the authors have
proposed a Method for measuring semantic similarity
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concepts in the same ontology [21]. Measuring of the
semantic similarity of concepts based on the factors, Link
type, Node depth, Local network Density, Strength of an
edge link, Concept attribute, Granularity degree of clusters
in Ontology.

The author’s have presented a methodology for constructing
ontology from text documents. The ontology is created for
an educational system, they also have evaluated the
ontology created in terms of structure, syntax and semantics
and compared their approach with other existing ontology
[1]1[2]. The author has proposed a task based ontology
model for integrating information from various domains of
Al and software engineering. The author have represented
the tasks for process management [19].

The authors have presented a semantic similarity measure
based on ontology structure using multiple Ontologies for
biomedical concepts. They have proposed three measures:
cross path length between concepts, commonality between
concepts and local granularity of ontology clusters. They
have also validated and evaluated the approach with other
existing methods and human expertise for MESH terms and
clinical terms [11]. The authors have created semi
automated ontology for breeding environments a
collaborative network. The first phase of the work the
authors have created a common vocabulary for representing
common concepts as ontology for collaborative networks
using Protégé. The second phase the authors have created a
semiautomatic ontology for extracting network specific
knowledge related to competencies. They have applied the
idea for real time problems for mechanical engineering
companies [12].

The authors have developed a framework using ontology
for extracting knowledge from biomedical documents for
understanding the molecular functions in biological
pathways. The ontology is also evaluated using KEGG
databases [23].

3. Ontology Based Gene Integration

Integration of information from various heterogeneous data
sources is becoming very important in recent years, to avoid
the problem in searching data. Ontology based approaches
are used in data integration as it provides a standard
representation of domain in common platform. Many bio-
medical ontology exist and the uniqueness of each ontology
depends on the purpose in which it is designed.

Knowledge Extraction: Ontology can represent knowledge
in two forms; declarative and procedural. Declarative
knowledge is used for representing domain Ontologies.
Difficulties in representing gene information as concepts
and other functional attributes are : The gene information of
all organisms are available as separate data bases with
different information and relations. Recovering all
information related to a particular gene is difficult as
domain knowledge is necessary to identify the attribute to
relate the information. Difficulties exist in identifying the
attributes from for constructing ontology. Various
biomedical Ontologies are developed for representing gene
information, the famous GO ontology is used as a model in
framing the concepts.
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Figure 1. Gene Integration using Ontology- Framework

The domain ontology creation of the proposed work
consists of various steps as shown in Fig 1.

e The first step in ontology creation is to understand
the schema definitions of the various datasets for
integrating gene information.

e The main task in information acquisition is to
extract the attributes, identify and mine the domain
terms for concepts mapping to represent the
ontology hierarchy.

e The second step is to convert the extracted terms
for ontology representation by detecting classes,
attributes, instances, and relations and save them in
OWL/XML format using Protege.

e The ontology is validated by human experts to
verify the representation of the ontology created.
The ontology is validated by using the evaluation
metric as proposed in the paper . Finally the
ontology is compared with the existing ontology in
the domain which is discussed in Section 4.

3.1 Information Acquisition Process

Gene is the basic functional unit of any biological living
process. The information of genes are maintained in
different databases with attributes like type of gene coding ,
the chromosome, map location, name, identifier of other
database references. GO Ontology classifies the gene based
on three functional processes namely biological, cellular
and molecular. The gene mapped with GO ontology
classification is also represented in attributes by assigning
GO numbers. The challenging task for retrieving the
information from the databases depends on the knowledge
of schema information to understand the relations within
various datasets. The proposed ontology provides a unique
gene information retrieval system through a single
ontology.
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Table 1 Gene Dataset

Datasets Fields Description

Homo_sapiens.gene info | Tax_id Gene_id, Symbol, It defines the core details
Locustag, of genes based onthe
Synonyms, DBxrefs, Chramosome, | Tax_id Gene_id of the
Maplocation, Description, Homo sapiens
Genetype, information.

Symbol_nomen_authotity,
Fullname_nomen_authotity,
Nomen_status,

Modified date.

Tax_id GenelD, 1t defines the ensembal
Ensmbl_gene_identifier, information’s of genes
RNA nucleotide_accession version, | based onthe Tax_id
Ensetubl_tna identifier, Gene_id of the Homo
protein_accession version, Sapiensinformation
Ensetubl_protien identifier.

Gene2ensenbal

Gene_group Tax_id GenelD, Relationship, It defines the relationship
Other_tax_id Other GenelD. amongthe genes based on
Tax_id Gene_id of the
Homo sapiens
information.

The gene information dataset is downloaded from National
Center for Biotechnology information Entrez(NCBI Entrez)
website and used for the knowledge acquisition process.
The ontology created integrates gene information for human
taxon from six datasets like Gene-Info, Gene2Ensemble,
and Gene-group, Genedetails . The gene information
(gene_info) dataset contains genes details like Tax id,
GenelD, Synonyms, Chromosomes, Maplocation, Fullname
nomen authority etc. The database includes a variety of
genomic and biological information. The Gene2ensembl file
contains Ensemble annotation to the respective Gene
Identifier and the dataset Gene _group contains the
information related to a particular gene with other Gene
identifiers.The Gene dataset is shown in Table 1.

3.2 Term Extraction

Term extraction process is the discovery of terms for
representing concepts in ontology. The prime attributes of
the dataset which are unique are mined after a detailed
study and selected for representing the core concepts. The
dataset of gene information contains 50 attributes. Based on
the attribute domain values the other terms are extracted for
relating them with concepts through properties.

The term geneid is extracted and the corresponding gene
names are mined and represented as concepts. The genes
are classified as Protein coding genes, pseudo coding genes
and unknown. The concepts gene is related with other
concept gene type through properties. The functional
process of genes is identified through GO values. The
ontology constructed contains the GO identifiers as
concepts, which is related to Gene. The other terms like
Gene fullname, alternate name, database references,
chromosome map location, number, taxon are mapped to
the core domain concepts.

The section explains the integration of gene details using
Protégé tool. The details of the genes information
maintained in databases are converted into ontological
terminologies like classes, properties, members and
annotations for creating ontology using protégé tool. In the
ontology creation process the following entities and
attributes are modeled as given in Table 2 using ontology
terminologies.
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Table 2: OGFR Concepts Representation for integrating Gene information

Class

Description Dataset attributes

Gene

Gene class that contains all the details related to|Gene Symbol
partcular gene.

Gene tvpe

Class which has gene functdon coding for protein. |Tipe of gene
pseude or unknown.

GO The GO identifiers used for mapping to gene|GO identifier
functons at Molecular. Bioclogical Cellular
Go Tipe The class three somuctures molecular. biclogical and|Functicnal Level

cellular to map with Go Identfiers

Object Properties

has_swnonym

Official and uncofficial symbols for the gene given|Synonym
as members are mapped tce gene_id to gene
identifier through this property.

has_ taxon

Gene symbols are mapped through this property.|Taxon id
wwhich can be used to link the onteclogy for other
organisms using taxon id.

has_relatonship

The property maps all the details of gene|All atoibutes of gene_funcron
maintained in other databases. dataset.

Is_curatedfrom

This property has the reference of gene symbols|GO-Refi0000002 is curated from
from curated go references. go reference.

belongs to

This property is used to map Go idenufiers at
Niolecular, Biclogical are Cellular level _

Has GO_Ref

This property is used to map gene syvmbols refereed|Descriptions from Gene Dataset
from GO identfiers.

has gene

The property is used to relate Gene with GO.

has gene-type

This object property is used to relate gene to gene
funcdon _

has_ go

This property is used te map all GO identfiers
related to gene at different functonal levels .

Data Properties

is in__chromosome

The given data property is used to assign the|Chromosome
chromosome number. wwhich ranges from 1-22.
defined in gene type cla

is in_maplocation

The girven data property is used to assign the map|Chromoesome maplocaton
location in chromosomes where gene exist and to
map with corresponding Gene symbol.

is__curatedfrom

This property is used to map genes referred m in
pubmed literature.

has_dbxrefs

The given data property is used to map the other|Database references from
database references of genes HGXNC.MIMENSG|Gene_Ensemble dataset.
and HPRD identfiers with their unique database
identfier to map with Gene syvmbol.

has ensembleprotein

This database gene property is used to refer gene
present in  ensemble for RNA. nuclectide and
protein.

gene_description

This property is used to provide the description of|Descriptions from Gene Dataset
gene syvmbol represented m class.

has_fullname

This property contains original descripton of genes
represented as classes.

has_alternatename

This database property contains alternate
descriptive names for genes mapped to gene class.

has_gene-id

This property is used to map the genes with unique
gene idenufier.

AIembers(Individuals)

All alternate names. gene id are defined as|Gene symbol Alternate name.

individuals to map using object or data property. Full name from Gene dataset.
Annotation Description of all classes and genes given as

annotations.
Reasoner FACT—HERMNIT used to classifss ontology for

querving.

DL Query

DI Query is used for guerying the ontclogy.

Visualization

The ontclogy is wisualized in wvarious wiew using|.
ontgraph and ontvisualizer.

3.3.1 Classes

3.3 Knowledge Creation Process

In knowledge creation process the domain Ontologies are
mapped to concepts extracted and the Ontologies
terminologies like classes, properties, attributes and
instances are determined.

The ontology OGFR constructed the domain terms are
considered as primitive classes and some terms as defined
classes. The domain terms Gene names, Gene types, Go
identifiers are defined as primitive classes. The gene
symbols equivalents are defined as equivalent classes as
identified from the database. The associations between
classes are represented through object properties. The gene
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symbol is associated with gene coding types through object
properties to form associations. Currently the ontology
consists of classes belonging to human taxonomy. The same
genes present in other organisms may be linked through the
has_taxon property , where taxon is the unique identifier
used for classifying different organisms.

3.3.2 Relationships

The relationships between pair of classes are related
through object and data property assertions as shown below.
The object property is defined to relate between a pair of
classes. The gene codes for a particular function are mapped
via GO numbers. GO numbers are unique identifiers
classified based on the functionality of gene which
participates at three levels namely Biological, Cellular and
Molecular. The object property is defined for the gene
classes to map with corresponding Go functionality where
gene will be the subclass for the corresponding
functionality.

3.3.3 Subclasses

The classes which share similar characteristics between
concepts are assigned as subclasses. In the ontology all the
genes codes for a particular functionality at biological,
cellular and molecular level. The gene type class classifies

3.4.1 Ontology Evaluation

The domain ontology created is validated and evaluated.
This section explores the evaluation techniques of our
ontology created to check the performance based on various
measures. The ontology designed is validated to check the
correctness and characteristics. There exists various
ontology evaluating and validating methods which is an
ongoing research. The ontology is evaluated on structure,
syntactic and its semantic representation. The structural
evaluation checks the ontology in terms of concepts
representation. The ontology is structurally validated using
various metrics. The syntactic evaluation checks the
ontology for consistency.

Syntactic Evaluation

The syntax of the OWL Ontologies is evaluated to verify
the consistency of the ontology using Reasoner. The unified
ontology frame work is found to be consistent after the
evaluation using Reasoner. The inconsistent concept is
verified by human domain experts.

Structural Evaluation

The structural evaluation is done by using the metrics
defined by [1]. The ontology is evaluated structurally based
on four metrics Class Match Measure, the Density Measure,
Betweennes measure and Semantic Similarity Measure. A
total score is then computed from all these measures. This
score can be used to rank the ontology with respect to the
given search terms. The values of all metrics and final
scores are set between 0 and 1.
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genes coding for proteins, pseudo genes and unknown
functionality. The class gene type is defined as primitive
class and all the other genes are mapped as subclass to gene
type classification. There exists more than one gene symbol
name for each gene called as synonyms which does not
include the type of function it codes for, which are defined
as instances for the gene class. The attributes are mapped
via data property and object property. The data property are
designed to relate the other characteristics of gene
functional property like chromosome no, map location,
database references.

3.4 OGFR Ontology Concepts

The database attributes referred from various dataset for
integrating gene information are represented using ontology
concepts. The modeling of gene information is done using
Protégé tools. The attributes are identified after consultation
with domain experts for modeling it using ontology
concepts. The various concepts identified are represented as
classes. The relationships between classes are mapped
through various object properties and data properties. The
consistency of the ontology is evaluated using Reasoner.
The ontology can also be queried and visualized using
DLquery and Ontgraph tools in Protege.

Class Match Measure -CMM

The CMM evaluates the ontology for the given key terms.
The terms given are searched in ontology to determine the
terms as exact ontological classes or labels in the ontology
as partial match. The weights are assigned to evaluate the
metrics based on threshold. A common weight of 0.25 is
used to calculate the score for all the three corpus. The
threshold is varied based on the domain expertise. To
evaluate the class match measure both exact and partial
matches are considered. The exact matches the value
increases than partial matches.

Density Measure - DES

The Density Measure expresses the degree of richness of
the attributes of a given concept. Density measure includes
subclasses, inner-attributes, siblings and the relationship
maintained with other classes. The metric are evaluated for
varying thresholds. The DEM measure increases when
number of concepts is increased.

Betweennes Measure - BEM

The betweennes measure calculates the betweennes of the
terns in the generated Ontologies. It measures the class
centrality in the Ontologies. A value with high betweennes
measure shows the centrality of the class. The betweennes
measure in the proposed work we have used as the count of
the class it is related with other concepts instead of using
count of shortest path between other concepts. In ontology
created all the concepts have only path related with other
concepts, since each concept is unique to itself.

Overall Scores:

Finally based on these four metrics, an overall score is
computed. The weights assigned to each of the metrics can
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be either the same or different. The overall score is
explained in the comparative analysis.

Let M ={M1,M2,M3;M4 } represent class measure |,
density , betweennes measure and semantic similarity
measures respectively. wi be a weight factor, and O be the
set of ontologies to rank. The score is computed as follows

[2]
1 .
M
Score(o € O) = E u d

i=l1

. I[lﬂxl.‘_;-_.j;.‘_;-_ '’ J-I[J] )

Semantic Similarity Measure — SSM

The last measure computes the proximity of the classes that
terms match in the ontology. Alain and Brewster stated that
the terms are used as representatives of the domain
concepts, the ontology should link them through
relationships using object and data properties. The SSM is
based on the count of links that maps the concepts.

Semantic Evaluation

The semantic evaluation in ontology is domain dependent
validated by experts. The ontology can be compared with
existing same ontology concepts to verify the domain
ontology created. We in this work have evaluated and
validated the approach by the methodology proposed in
[1][2]. The same metrics validation method is chosen to
evaluate the ontology created, we have done a minor
modification in the two metrics used by them to suit the
gene integration for which the ontology is created.

4. Experimental Results

The dataset used for gene integration is downloaded from
NCBI for human taxon. The downloaded dataset is
represented with various ontological concepts to form the
ontology hierarchy. To validate the ontology the domain
terms represented as classes are used as the main key terms
and relations that exist between other terms are also
considered. The following keyterms as shown in Table is
used to form the corpus and validate the ontology. The
various terms given in table are represented as concepts in
ontology. Most of the terms exist as classes with detailed
description and linked with other concepts through

relations.
Table 4 Domain Terms
Terms
Gene id . Taxon Identifier GO-id
Svmbol

Svnonvms of Gene Symbols

Database References
RINA Protein MIM _Ensemble

Chromosome . Maplocaion
Genetvpe
Full name nomen

Authority. Alternate name

Gene related with other Taxon
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Table 5 : Experimental Dataset Corpus

Corpus Concepts Gene Inteqration Ontolegy

Concept

K-l Otie Prizritive Concept Gene, Gene Type Go

Functionality, 5o Nuber

KA-L Two Concepts related with two o
mare Data Property
Gene Type , Gene  present in
chromnsome and map Location

Gene type with Data Property
Gene Functionalty and Go Term)

Gene type , Go Tem with Data
Property

K-C2 Link between two concepts Gene type and Go Term

The dataset is extracted from the ontology as shown in
Table for concept representations to verify the ontology .
The corpus contains maximum of combination of four
primitive concepts with different attributes and relationships
to verify the ontology. The corpus is evaluated based on the
concept I. The three values are {I=1, 2, 3}.Each corpus is
the superset of the previous one, when the value of |
increase the relations get filtered.

The first dataset evaluates the ontology with concepts which
are modeled as primitive classes like gene name with
different attributes and relations included as data and object
properties. The gene names which are unique is selected
and tested verify the consistency of the ontology is
consistent. The corpus K-C1 is extracted from the ontology
hierarchy with single primitive concepts to evaluate and
find its relation with other concepts and links. All the
primitive concepts are represented as direct classes.The
corpus KA-C consists of ontology hierarchy related within a
concepts and its mapping with other functionalities. The
corpus K-C2 is two evaluate the ontology links between two
or more direct concepts.

Structural Evaluation of GFI-UO using
CMM,DES,BEM,SSM

25

B CMM
15

W DES

BEM

WSS

k-1 KA-C k-C2

The Fig.shows the results of the structural metrics evaluated
on the dataset for three different ontology concepts. The
class match measure is very high when there were exact
matches and comparatively less when partial matches are
considered. The Density measure is found to be increased
when more relations exist between concepts in KA-C. The
betweennes measure is found to be high when the concepts
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is related with more relations in KA-C and minimum value
is also reached when the concepts does not have relations as
in K-C1 of second dataset. The SSM measure we have
found that it has nearer values for all ontology concepts in
all datasets. The overall score of the dataset is discussed in
the section below.

Table 6 Overall Score

Corpus Overall Score Rank
K-C1 0.73 3
1 2
0.36 6
KA-C 0.6 5
1 1
K-C2 0.65 4
GO 0.65 4

The overall score for the dataset with different ontology
concepts is provided in the table 6. The table ra
nking is based on the same weight for all metrics. The
corpus with single concept K-C1 found to have better scores
as the CMM value was high. The Corpus K-C2, KA-C has
an average score and can be considered as good ontology
model based on all the metrics. We also have noticed
there were identical scores in the ontology K-C1 and KA-C.
Based on the scores we found that CMM, SSM , DES are
important to evaluate an ontology.

4.1 Discussion

Results of this experiment we can infer that, the proposed
Ontology, obtain high score than Gene ontology. The
ontology is evaluated by providing same weights to all the
metrics, varying the weights for the ontology results in
different scores. The class measure CMM obtains higher
values when the classes are exact matches. Partial match of
the classes we found that the value is minimum. The
Ontologies KA-C and K-C2 was found to be compact, in
terms of representing ontology elements like classes and
other conceptual relationships related to the classes. The
domain terms sought are found for the above said classes.
The proposed ontology was found to have better conceptual
relationships for representing attributes, which was found
lacking in GO ontology. The keywords when given to fetch
information using domain terms, it was found that proposed
ontology returns results with its relations. The ontology
have sufficient quantity of parents, and has defined concepts
which does not exist in GO.

The DEM measure returned high values, when there exists
richly described concepts with relationships. The ontology
KA-C was found to have high score with well defined
concepts and relationships. The ontology is evaluated based
on syntax using reasoner to find the consistency,
structurally evaluated using the metrics as proposed in the
paper. The ontology is also evaluated semantically by
experts.
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5. Conclusion

The ontology based approaches proposed in bioinformatics
domain gives better classification of data. The ontologies
are constructed automatically, manually or semiautomatic
approaches. The proposed ontology based OGFR
framework is implemented as semi automatic model for
integrating gene information using OWL language
representation. The ontology concepts for the gene details
are clearly specified. The proposed ontology helps the user
to extract all possible information related to human gene
with good visualization. The proposed ontology is evaluated
in terms of syntax and structural evaluation metrics and also
evaluated semantically by domain experts.

The ontology is designed with well defined classes and
attributes which are related through rich conceptual
relationships. Further, it is decided to improve the proposed
ontology by converting its creation methodology from semi
automatic to automatic and add more new conceptual
relationships among ontology concepts to have high degree
of association links.
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