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Abstract. The identification of genes implicated in a disease or in a
complex trait from high-throughput experimental studies remains a chal-
lenge. Gene prioritization methods play an important role in identifying
the most prominent genes in a study. In this paper we present a new tool
for prioritizing candidate genes by applying text mining to data related
to genes. We tested our tool using genes near a Quantitative Trait Locus
(QTL) related to bone weight in cattle, and differentially expressed genes
related to Parkinson Disease.

1 Introduction
The recent advances in sequencing technologies led to an increase in organisms

with a completely sequenced and, more importantly, annotated genome Reuter et al.
(2015). However, the task of identifying genes that are involved in a particular disease
or related to a trait remains challenging.

Candidate gene studies evaluate genetic variation in the region of genes that are
physiologically suggested (candidates) to be involved in disease pathogenesis Holloway
and Prescott (2017) or related to a desired trait.

In the present article, we describe a new ranking tool that uses text mining to
prioritize candidate genes following some criteria using gene expression, gene function,
homology, knock-out studies and a survey of literature.

2 Methods
In order to use the text mining approach, we first collated gene related informa-

tion from different sources. For this purpose we created a database containing 56813
human genes including coding genes, non coding genes and pseudogenes. We used
Elasticsearch, a distributed full-text search engine to store and interrogate those doc-
uments.

Since we are using a text mining approach, a set of keywords describing the the
disease or phenotype under study must be provided. The drawbacks of using keywords
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can be observed when expressing complex relations or when making novel predictions.
To overcome those limitations, we introduced a new strategy to find relevant keywords
to those initially provided. Assuming that words contained in a document describing a
gene have a certain frequency of appearance, a potential keyword is defined as a word
with higher than expected frequency.

Relevant genes are first highlighted using a scoring system described by the following
formula:

log(1 + Ft,d) × log( 2 × N

1 + Ft
) (1)

Where Ft,d is the number of evidences containing the keyword t in gene d, N is total
number of genes and Ft is the number of genes where keyword t appears.

Genes with a score different than zero are used to find a new set of keywords relevant
to the ones initially used. The acquired sets of words for each gene are then compared
to produce a final set of words that represents a profile of keywords. A second round
of text mining is then performed.

At the end, the user is presented with a report containing relevant genes and their
corresponding scores, and also the different evidences that were found while highlighting
the keywords used to find them.

3 Results
We have implemented our approach for detecting candidate genes in java.
For the purpose of testing the application, we run two tests using two different

datasets: the first one contains genes from a QTL region and the second one contains
differentially expressed genes in patients with Parkinson Disease.

4 Conclusion
In this paper we presented a new tool for Prioritizing candidate genes involved in

a disease or related to a desired trait using text mining.
The adopted approach is based on the assumption that a gene is more likely to be a

candidate if it has a known physiological role in the phenotype of interest and it affects
the trait in question based on studies of knock-outs in other species.

For the purpose of testing our tool, we used two set of genes: the first one comprises
of a list of genes located near a QTL region in cattle genome related to bone weight,
and the second one contains differentially expressed gene related to Parkinson Disease.
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