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Motivation 
Collecting, analyzing and extracting useful information from a very large amount of biomedical 
texts is a difficult task for researchers in biomedicine who need to keep up with scientific 
advances. Nowadays several domains in medical practice, drug development, and health care 
require support for such actives such as bioinformatics, medical informatics, clinical genomics, 
and many other sectors. Moreover, for this particular task, the data to be examined (i.e. textual 
data) are generally unstructured as in the case of Medline abstracts and the available resources 
(e.g. PubMed) and as many other textual resources such as medical records, patents etc. and 
they do not still provide adequate mechanisms for retrieving the required information as well as 
to help humans in “deeply analyse” very large amount of content. In this work we present a 
Text-Mining framework aiming to support biomedical researchers in the task of disease-genes 
relationships identification from scientific abstracts retrieved by querying Medline. 
 

Methods 
Our approach exploits text-analysis technologies provided by the BioTeKS (Biological Text 
Knowledge Services) [5] system based on the UIMA (Unstructured Information Management 
Architecture) [6] both from IBM Research to identify relevant biomedical entities (e.g. genes, 
proteins, diseases) mentioned in a portion of a text (e.g. Medline abstracts). In particular, entity 
extraction performed by BioTeKS aims to both identifies the location of an entity in a text and 
categorize it according to the standard MeSH (Medical Subject Headings) taxonomy. A data 
mining technique, namely association rule mining [1], is then used to discover associations 
between entities as indication of the existence of a biomedical relation [3]. A discovered 
association rule states the co-occurrence between two sets of entities which have significant 
statistical evidence. Exploiting the categorization of extracted entities in the MeSH hierarchy, 
allows discovering association rules at multiple levels. This particular kind of association rules, 
namely generalized association rules [2], expresses knowledge at multiple levels of abstraction. 
This means that when an entity is involved in an association also its ancestor will be involved in 
an association regarding more general levels. Browsing and filtering methods enable biologist to 
navigate among subspaces of rules satisfying his/her interest as well as to select association rules 
satisfying domain knowledge in form of templates of rules, or statistical behaviours, or no-
redundant knowledge constraints. 
 

Results 
The task of disease-genes relationships identification has been investigated by running the 
proposed framework on the Medline portion retrieved by means of a query on a specific disease 
name. Associations discovered on this set of abstracts have been used to suggest to the Medline 
user how to expand the initial query [4]. The expanded query allows to retrieve a new set of 
abstracts useful to extract gene names occurrences. This list should be considered as a 



knowledge base to support the biologist in the discovery of relationships among genes and the 
input disease. An example of discovered association on the set of abstracts related to an initial 
query on  therapeutic, Alzheimer(Alzheimer disease is the following: brain, amyloids  disease 
which states the relationship among the input disease and other biomedical entities. By using 
knowledge expressed in this association to refine the query, the following gene names are 
extracted by BioTeKS in the new set of abstracts: APP, S182, STM2, SOMATOSTATI, BCL2A1, 
ANON, ANXA, RHO. 
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