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Current studies:

• Datasets are scarce because obtaining data is complex in 
terms of  cost and time

 Datasets are not freely available

 Datasets have a small number of  individuals
• Datasets are described with high number of  attributes
• Most datasets come from dietary intervention trials

Current methodology:

• Simple statistical methods to find correlations between 
one environmental factor and one gene (or biomarker)

 Most results are related to  monogenic 
diseases

Challenges:

• Most chronic diseases are polygenic caused by multiple 
genetic and environmental factors. 

 Find out techniques which allow to discover 
relations among multiple factors and genes

• Effects of  nutrition on gene-expression patterns are hard 
to detect.

 Find out techniques that allow to discover  
latent effect of  nutrients.

1. Data preprocessing 
1. including classification of  attributes by their thematic

2. Clustering of  the initial states of  individuals and establishment of  
different groups of  individuals at the beginning of  the study.

3. Analysis of  the effect of  the diet in every group identified in the step 
2.

1. Characterize the behavior of  the pre-post differences in 
biometric characteristics and biomarkers.

2. Projection of  the effects over the groups
3. Comparative study

4. Analysis of  the dietary intervention assigned within each group
1. Projection of  the dietary intervention assignment over the 

groups
2. Comparative study

5. Analysis of  the genetic characteristics of  the groups and relationships 
with both diet and type of  initial states of  individuals

1. Projection  of  the genetic attributes
2. Comparative study
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Study: Dietary intervention trial 
Goal: determining interactions of  olive oil – gene profiling expression
Data: 612 attributes and 89 subjects classified by their diet intervention 
assignment.
Genes: gene expression profiling from Microarrays

Methodology:
• Preprocessing:

• Cleaning not informative attributes for the analysis
purposes

• Correction of  inconsistences 
• Classification of  the attributes by their thematic

• Clustering of  the initial states of  individuals: 
1. Clustering of  Initial characteristics:	
2. Clustering of  Habits: 
3. Cross Clustering:	 	 	 	

• Preliminary Interpretation

Nutritional genomics is a science studying the relationship between human genome, nutrition and health.  
Within this global concept, two terms are used: 

• Nutrigenomics studies the effect of  nutrients on health through altering genome, proteome, 
metabolome and the resulting changes in physiology. 

• Nutrigenetics studies the effect of  genetic variations between individuals in their response to a 
specific dietary pattern, a functional food, or a supplement for a specific health outcome.

Nutritional Genomics has grown in last years since the Human Genome Project completes the sequence of  DNA. 
These studies of  diet-gene interactions aim to promote health  and  to prevent diseases

The different disciplines are complementary in two senses: conclusions from different disciplines can be 
contrasted and results can be used to select genes/biomarkers for other studies reducing their                 
search space.

Nutritional genomics has 

tremendous potential to change 

the future of  dietary guidelines 

and personal recommendations

1. Use of  AI techniques to produce solutions relating 
multiple diet/nutrients with  multiple genes and/or 
biomarkers interactions.

2. Methodology for the analysis of  the effects of  the 
diet in dietary interventions trials

Nutrigenomic study of  the effect of  olive oil in 
healthy volunteers
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