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Marco Dorigo (S'92-M'02-SM'06) was born in
Milan, Italy, in 1961. He received the Laurea (Mas-
ter of Technology) degree in industrial technologies
engineering in 1986 and the PhD. degree in in-
formation and systems electronic engineering in
1992 from Politecnico di Milano, Milan, Italy, and
the title of Agrégé de 1'Enseignement Supérieur,
from the Université Libre de Bruxelles, Belgium,
i 1995,
— | From 1992 to 1993 he was a Research Fellow
at the International Computer Science Institute of
Berkeley, CA. In 1993 he was a NATO-CNR Fellow and from 1994 to 1996
a Marie Cune Fellow. Since 1996 he has been a Research Associate with
the FNRS, the Belgian National Fund for Scientific Research. His research
areas include evolutionary computation, distnbuted models of computation,
and reinforcement learning. He 1s interested in applications to autonomous
robotics, combinatorial optimization, and telecommunications networks.

Dr. Dorigo 1s an Associate Editor for the IEEE TRANSACTIONS ON SYSTEMS,
Man, AND CYBERNETICS and for the IEEE TRANSACTIONS ON EVOLUTIONARY
CoMPUTATION. He 15 a member of the Editorial Board of Evolutionary
Compuration and of Adaptive Behavior. He was awarded the 1996 Italian
Prize for Artificial Intelligence. He 1s a member of the Italian Association for
Artificial Intelligence (AI*IA).
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Luca Maria Gambardella (M'91) was bom in
Saronno, Italy, in 1962. He received the Laurea
degree in computer science i 1985 from the Univer-
sitd degli Stud: di Pisa, Facolta di Scienze Matem-
atiche Fisiche e Naturali.

Since 1988 he has been Research Director at
IDSIA, Istituto Dalle Molle di Studi sull’ Intelli-
genza Artificiale, a private research institute located
in Lugano, Switzerland, supported by Canton Ti-
cino and Swiss Confederation. His major research
interests are in the area of machine learning and
adaptive systems applied to robotics and optinuzation problems. He 1s leading
several research and industrial projects in the area of collective robotics,
cooperation and leaming for combinatorial optimization, scheduling. and
stmulation supported by the Swiss National Fundation and by the Swiss
Technology and Innovation Commission.
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The Canonical Structure of Scatter Search

The process of solving a problem by means of creating progressively new better
solutions is organized in the following five components:

I. Diversification method
Improvement method
Reference set update method

Subset generation

Solution combination
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Structure of the Scatter Search
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General Comparison of scatter search with Genetic Algorithms

Feature

Scatter Search

Genetic Algorithms

Population Size

Small, usually no more than 20
solutions

Large, usually not less than 100 solutiens

Generation of the initial population

Heuristically, based on quality and
diversity requirements

Generally at random

Update of the population

Using determmmistic rules which
combines diversity and quality

Using the principle of the “survival of
the fittest”

Randomization Inexistent or with a very specific Profusely used (selection, mutation)
character

Selection Systematic Random

Combination 2 or more solutions 2 solutions

Local Search procedures

Essential

Not used in the general implementation

Memory

Memory oriented

Uses memory in the basic sense
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i) Food Sources: The value of a food source ddgg i#®7 many
factors such as its proximity to the nest. its richness or concentration
of its energy. and the ease of extracting this energy. For the sake of

simplicity, the “profitability” of a food source can be represented with

a single quantity [8].

ii) Emploved foragers: They are
associated with a particular food source which they are currently
exploiting or are “employed™ at. They carry with them information
about this particular source, its distance and direction from the nest,
the profitability of the source and share this information with a
certain probability.

iii) Unemployed foragers: They are continually at look out
for a food source to exploit. There are two types of unemployed
foragers: scouts, searching the environment surrounding the nest

for new food sources and onlookers waiting in the nest and
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DISEASES: Text mining and data integration of disease-gene associations @cmm
Sune Pletscher-Frankild “, Albert Palleja ~", Kalliopi Tsafou®, Janos X. Binder ““, Lars Juhl Jensen **

* Department of Disease Systems Biology, Nove Nordisk Foundation Center for Protein Research, Faculty of Health and Mediml Sdences, University of Copenhagen,
Copenhagen, Denmark

* Nova Nordisk Foundation Center for Basic Metabolic Research, Faculty of Health and Medianl Sdences, University of Capenhagen, Copenhagen, Denmark

¢ Srrucnral and Computarional Biolagy Unit, European Moleadar Biolagy Laborarory { EMBL), Heidelbe rg, Germany
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ARTICLE INFO ABSTRACT

Artide history: Text mining is 4 flexible technology that can be applied to numerous different tasks in biology and med-
Received 21 January 2014 icine. We present a system for extracting disease—pene associations from biomedical abstracts. The sys-
Received inrevised form 15 November 2014 tem consists of 3 highly efficient dictionary-based @ gzer for named entity recognition of human genes
B and diseases, which we combine with a scoring scheme that takes into account co-occurrences both

Avallable orline 5 December 2014 within and between sentences. We show that this approach is able to extract halfof all manually curated

associations with a false positive rate of only 0.16% Nonetheless, text mining should not stand alone, but

:m;! be combined with other types of evidence. For this reason, we have developed the DISEASES resource.
Named entity recognition which integrates the results from text mining with manually curated disease-gene associations, cancer
Information extraction mutation data. and genome-wide associ@tion studies from existing databases. The DISEASES resource
Data integration is accessible through a web interface at hitp: /diseases jensenlabhoorg/, where the text-mining software
Web mesource and all associations are also freely available for download

@ 2014 The Authors. Published by Elsevier Inc. This is an open access article under the OC BY hicense ( hiip: |/

creativecommons.org licenses/by 3.0/ )
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Fig. 2. The DISEASES web resource. The figure shows how the disease-gene associations are presented in the web interface, exemplified by the IRRK2 gene_ The three tables
provide the user with an overview of the evidence from text mining. curated knowledge, and experimental data. Clicking on an association, e.g. to Parkinson's disease, in the
text mining table gives acces to the underdying abstracts with the co-oc curring gene and disease highlighted. The two other tables provide hiyperlinks to the rélevant entries
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