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The huge amount of data produced 

by the sequencing must be organized 

by means of bioinformatics analysis

Only about 1% of the three billion letters in 

the human genome directly codes for proteins
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More than 6 millions of 
SNP (single nucleotide 

polymorphism) have been 
identified in human

Less than 33000 SNP have 
been related to diseases
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• Correlation of genetic, environmental, and lifestyle 

factors to actual illnesses can be difficult

– Unknown or incompletely understood processes

– Patient’s body is not a closed, controlled laboratory

• Classic analytical and statistical approaches could be 

stressed by huge number of variables
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Mithocondrial superoxide dismutase

Val16Ala polymorphism 

Number of 
mutations

healthy 
people

people with 
asthenia

Tot

0 13 (26.5%) 36 (73.5%) 49

1 4 (7.7%) 48  (92.3 %) 52

2 5 (17.9%) 23  (82.1 %) 28

Tot 22 (17.0%) 107 (82.9%) 129

Even if this enzyme is not the only 

genetic factor, it probably plays a 

role in the onset of asthenia 

Pharmacogenomics and Personalized Medicine
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Neural Network

genetic environmental lifestyle

factors

predictionclassification
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• Self-Organizing Maps may help

– Established in the 80s

– A powerful technique to classify complex, unknown 

patterns

• SOM are modeled on efficient brain cortex functions 

that allow us to:

– Recognize a schoolfellow after 30 years

– Identify the original piece of music even if heavily 

rearranged

– Discern casual coincidence from correlation
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SOMs for Patient Oriented Health Care

• SOM projects a space described by too many variables onto a two-
dimensional or one-dimensional space, preserving clusters of 
similar patterns

• Factors must be transformed or combined in proper descriptor i.e. 
variables in the original space

• Self-organization algorithm must then be applied until the map 
relaxes to equilibrium

• Clusters must be identified by testing against known associations of 
factors to illnesses

• A prudent addition of irrelevant or questioned factors may help

– To better separate clusters

– To make new discoveries

• The map can then be used to classify new patients’ data




