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Motivation: 
Resolve 2 problems presented by the current genomic chaos. 
- Dispersion / Data Inconsistency: A data set that do not match each 
other, the great diversity of analyzes performed without a point in common 
for the proper management. 

- High precision / quality in determining data: use approaches and 
statistical models that allow us to refine the data and thus to generate a 
reliable and accurate results. 
 

Contribution: 
Improve the management of data in genomic world. The 
approach is to improve data management by integrating all 
knowledge. Conceptual models help us to formalize knowledge 
unambiguously and orderly manner. 
 

Goal:  
Extend CMHG (Conceptual Model of the Human Genome) to 
thereby represent new knowledge and The progress made in the 
bioinformatics area, and generate application / more efficient 
software applications and powerful frameworks. 

General: 
The overall objective is to address the dispersion and inconsistency of 
genomic data. As a solution we propose to extend the Conceptual 
Model of the Human Genome with a criteria untreated up to date: 
determine the data quality of genomic information. 
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In this work we start from the Conceptual Model of the Human 
Genome which does not include the treatment of haplotypes (where 
variations may intervene or arise from the combination of two or more 
alleles), so the reality is not so simple. We seek and to include in turn 
improve the ability to model the generation of Genomic results.  
 

Another contribution is applied on the data quality, the results are not 
linear, here comes the management of haplotypes causing them to be 
statistical. The incorporation of statistical models gives giant advances 
in the accuracy of the final result. 

The phases identified in this research have been those defined by 
Roel Wieringa, composed Cycle Engineering, which evolves as 
follows: 1 Problem Investigation;   2. Solution Design; . 3 Design 
Validation; 4. Implementation. 

Bioinformatic environment has made great strides in recent years, one of these 
is the application of Model Driven Development (MDD), which allows us to 
generate Genome Information Systems (GIS) with improvements to the 
processing and use of data. In this domain the incorporation of statistical 
models is an added value that contributes to a determination of data 
accurately and efficiently.  
 
These models have identified guidelines for the development of a framework 
that integrates powerful haplotypes and tackling dispersion genomic world. 
What was impossible a few years back (knowing our genome), is currently a 
simple and fast (genomic data management) task. 

Hurl oneself Integration 

Traditional Doctor
(Normal / Middle genetic knowledge)

Doctor/s Experts 
(High genetic knowledge)

Variation 
(1) Rs279871

Case Study: Sensitivity to Alcohol
Gene GABRA2: The rs279871 form a HAPLOTYPE with rs279836 and rs279845

(1) Rs279871 RefSNP Alleles: A/G Ancestral Allele: A
(2) Rs279836 RefSNP Alleles: A/T Ancestral Allele: T
(3)   Rs279845 RefSNP Alleles: A/T Ancestral Allele: A

In this example we see the doctor only
takes into account one variation, ignoring
the existing “haplotype”. This result is far
from reality all the factors involved are
not covered.

Variation
(1) Rs279871

Variation
(2) Rs279836

Variation
(3) Rs279845

Medical Diagnosis
Low Quality in 

Determining of the Result

Treatment of “haplotypes” is
not so simple. Do not is a
linear result, so that should
apply statistical models.

Medical Diagnosis
High Quality (Results)

Specifics: 
Integrating Treatment of 
haplotypes in CMHG  
Application of Statistical 
Models in CMHG  


