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Abstract

This preface introduces the content of the BioMed Central journal supplements related to BITS2014 meeting, held
in Rome, Italy, from the 26th to the 28th of February, 2014.

BITS, the Italian Society of Bioinformatics
BITS, the Italian Society of Bioinformatics [1], is the lar-
gest non-profit association of researchers involved in
Bioinformatics with work activities or interest in Italy.
About 300 researchers joined BITS since 2003, when a
small number of Italian scientists, working in the field of
Bioinformatics, founded this no-profit scientific associa-
tion, with the aim of diffusing this discipline in Italy.
Since its foundation, BITS has continuously increased the
number of members and was recognized as a Regional
group of the International Society for Computational
Biology (ISCB). BITS promoted activities as courses and
workshops, at national and international level. Such
events were mainly located in Italy and, in some cases,
abroad. One of the main goals of the Society is the sup-
port to young scientists through travel grants for the par-
ticipation to international conferences and events of
interest for the Bioinformatics community.

BITS2014 annual meeting
The organization of an Annual Scientific meeting is one
of the central activities of BITS. The eleventh BITS
meeting has been held in Rome, from the 26th to the
28th of February, 2014. The meeting was organized by
Manuela Helmer-Citterich, Elisabetta Pizzi and Anna
Tramontano, together with a Scientific Committee
including most of the Italian Bioinformatics senior
scientists (see Table 1).

About 200 participants attended the meeting, the
highest number over the past BITS meetings. The scien-
tific program included three keynote speakers: Ewan
Birney, Joint Associate Director and Senior Scientist at
EBI, Gunnar von Heijne, Dept. of Biochemistry and Bio-
physics - Stockholm University, and Franca Fraternali,
Group Leader at King’s College London.
Participants were invited to submit scientific contribu-

tions either as oral presentations or posters. After evalua-
tion of the abstracts, the Scientific Committee selected 29
proposals for oral presentations, and accepted 120 posters.
The topics of the meeting initially were not restricted

to specific areas of interest in Bioinformatics. However,
after the selection of the abstracts, the Conference pro-
gram was organized into the following sessions: Omics;
Synthetic and Systems Biology; Algorithms for Bioinfor-
matics; Macromolecular Structure; Stochastic Modeling;
Biological Databases; Genomics, Transcriptomics and
NGS; Management Integration and Analysis of Clinical
and Biomolecular Data; Metagenomics; Molecular Evolu-
tion; Pharmacogenomics; Protein Structure and Function;
Proteomics.

BITS2014 BioMed Central journal supplements
All the Authors of the scientific contributions that were
presented at the meeting in form of either oral presenta-
tions or posters were invited, after the meeting, to prepare
and submit a manuscript to be evaluated for publication
in a BioMed Central Supplement.
The Editor of the Supplement, Angelo Facchiano,

designated by the Bioinformatics Italian Society Steering
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Alfredo Ferro University of Catania, Italy
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Carmela Gissi University of Milan, Italy

Rosalba Giugno University of Catania, Italy

Giorgio Grillo CNR, Institute for Biomedical Technologies, Bari, Italy

Alessandro Guffanti Genomnia srl, Milano, Italy

Manuela Helmer-Citterich University of Rome “Tor Vergata”, Italy

Giovanni Lavorgna Ospedale San Raffaele, Milan, Italy

Vito Flavio Licciulli CNR, Institute for Biomedical Technologies, Bari, Italy

Sabino Liuni CNR, Institute for Biomedical Technologies, Bari, Italy

Alberto Magi University of Firenze, Italy

Paolo Magni University of Pavia, Italy

Anna Marabotti University of Salerno, Italy

Roberto Marangoni University of Pisa, Italy

Marco Masseroli Politecnico di Milano, Italy

Giancarlo Mauri University of Milano Bicocca, Italy

Cristian Micheletti SISSA, Scuola Internazionale Superiore di Studi Avanzati, Trieste, Italy

Veronica Morea CNR -Institute of Molecular Biology and Pathology, Rome, Italy

Marco Muselli CNR - Institute of Electronics, Computer and Telecommunication Engineering, Genoa, Italy

Alessandro Pandini King’s College London, UK

Stefano Pascarella Sapienza University of Rome, Italy

Marco Pellegrini CNR - Istituto di Informatica e Telematica, Pisa, Italy

Graziano Pesole CNR - Institute of Biomembranes and Bioenergetics, Bari, Italy

Ernesto Picardi University of Bari, Italy

Elisabetta Pizzi Istituto Superiore di Sanità, Rome, Italy

Alberto Policriti University of Udine, Italy

Uberto Pozzoli IRCCS ‘E.Medea’, Bosisio Parini (LC), Italy

Alfredo Pulvirenti University of Catania, Italy

Paolo Romano IRCCS San Martino IST, Genoa, Italy
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Roberto Tagliaferri University of Salerno, Italy
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Committee, invited some of the Scientific Committee
members to serve as Associate Editors (see names high-
lighted in bold characters in Table 1) for the handling
of the submitted manuscripts. Manuscripts were peer-
reviewed in agreement with BMC rules for manuscripts’
Supplements evaluation, and 20 out of 25 originally sub-
mitted manuscripts were selected.

Evaluation process outline
As for previous BioMed Central supplements for BITS
meetings [2], a peer-reviewed careful evaluation of
manuscripts has been applied. Each manuscript was
assigned to an Associate Editor, on the basis of specific
expertise and, when possible, by considering the pre-
vious involvement in the contributions selection process.
Any conflict of interest was of course avoided.
The Associate Editor preliminarily evaluated the manu-

script and assigned it to three independent reviewers,
selected from international literature or personal contact,
on the basis of their specific expertise. In few cases,
the third evaluation was directly performed by the Associ-
ate Editor or by another Associate Editor with suitable
expertise.
In case of Reviewers’ negative comments or if the

manuscript was not sent to peer review per Associate
Editor decision, the manuscript was rejected.
In case of favorable Reviewers evaluations, their com-

ments were sent to the Authors with the request of sub-
mitting a major/minor revised version of their manuscript
within two months. The revised version of the manuscript
was then sent for a further evaluation to the reviewers.
In case only minor revision was recommended, the

Supplement Editor allowed the Associate Editor to decide
the suitability for publication without sending it again to
the reviewers, also in consideration of the given reviewer
availability to re-evaluate the manuscript.
In few cases, a further revised manuscript was requested

to the Authors with subtle modifications, in agreement to
reviewers’ comments.
At the end of this process, 20 articles were accepted

and included in this supplement. The articles are pub-
lished as supplements in BMC Bioinformatics, BMC
Genomics, and BMC Systems Biology.
A short presentation of each of these contributions is

shown below.

Bioinformatics
Seven articles have been accepted for publication in
BMC Bioinformatics. They cover different aspects of the
field, from novel algorithms, application and comparison
of analysis methods to specific data, tool development.
Carrara et al. [3] investigate the relationship between dif-

ferent Library Sample Preparation methods and bioinfor-
matics analysis methods on the efficiency of the detection
and quantification of alternative splicing from paired end
datasets (50 bp). Their interesting and somewhat surpris-
ing results allow to discriminate among protocols for alter-
native splicing detection. The analyses performed with
transcript-focused and exon-focused methods show com-
parable results, with a better performance of exon-level
methods for higher sequence depth, as measured by spike-
ins. Moreover, the lower sensitivity in detection of iso-
forms is associated with the rRNA depletion as opposed to
PolyA+ selection. This would be due to the sequence reads
used for non-coding RNA (supposedly long ncRNAs) cov-
erage, which would be under represented in PolyA+

libraries. Finally, all the test datasets are made available to
the community, including the spike-ins. This will be
important for method developers.
Supervised classification is a well-known problem in sta-

tistical learning. From one hand, there is a great amount
of methods that perform the classification as “black-box”
(i.e., without providing a set of intelligible rules explaining
how the classification is carried out). On the other hand,
there are relatively few approaches that provide intelligible
“AND-type” and “OR-type” rules. Parodi et al. [4] illustrate
the use of Logic Learning Machine (LLM) applied to the
differential diagnosis of pleural mesothelioma. The interest
of the paper is in the use of LMM, an innovative method
of supervised data analysis, capable of building classifiers
described by a set of intelligible rules including simple
conditions in their antecedent part. The use of intelligible
rule is of great interest in biomedical applications. Unfor-
tunately, in many cases such rules have poor accuracy.
Here, the Authors show that LMM has good performance
when compared with classical data mining methods, sug-
gesting that the proposed approach can be used in more
complex contexts.
Prezza and Policriti [5] present a read mapper and

aligner tool called BW-ERNE. Their work shows that
indexes based on de Bruijn hash functions can be
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compressed using the BWT technique, and so BW-
ERNE is an elegant solution to compress the index for
approximate string matching using a hash function
which is both Hamming and de Bruijn-aware.
Calabria et al. [6] describe the development of a LIMS

system, named adLIMS, which tracks cell samples col-
lected by clinicians as soon as they are processed, using
PCR and Next Generation Sequencing methods, to pro-
duce data for research projects and clinical trials. The sys-
tem was developed by modifying an existing open source
software, ADempiere ERP, in order to satisfy the necessary
user requirements.
Atomistic molecular dynamics simulations with explicit

solvent, coupled to enhanced sampling techniques and
advanced analysis methods, allow to study at molecular
level several fundamental biological phenomena, such as
the regulation of gene expression. In the paper by Di
Palma et al. [7] these approaches are used to study the
structural mechanism regulating the conformational
changes of bacterial riboswitches upon binding of sensed
ligands, suggesting a molecular explanation of these phe-
nomena. Results are qualitatively in agreement with
experimental data, but this study dissected the influence
of different protocols used for simulations, highlighting
the need for more advanced techniques in order to allow
a quantitative interpretation of the results.
Pio et al. [8] describe a database and a web tool for the

consensus analysis of miRNA-mRNA interactions, a
resource that is very useful since such interaction data is
noisy and difficult to explore. The tool integrates the pre-
dictions that are provided by some known tools. Then it
runs an ensemble classifier on the data with the aim of
optimizing results. The work also compares ComiRNet
with similar tools, showing its superiority in terms of bet-
ter false positives and false negatives rates.
Caravagna et al. [9] describe in their “Software” article

a Python-based package, intended for public release,
useful to analyze time series signals, and specifically
designed for Systems Biology data.

Genomics
Fiscon and colleagues [10] present MONSTER, a novel
software for the detection of structural motifs in RNA, in
particular in long non-coding RNA (lncRNA) and non-
branching structures. In this work, structural motifs are
searched taking into account also sub-optimal solutions.
The Authors describe the procedure and its application to
HOTAIR, ANRIL and COLDAIR, three lncRNAs that are
all known to interact with the same protein complexes of
the Polycomb group.
The analysis of RNA-seq data has received great atten-

tion in the last few years. Nowadays, RNA-seq is becom-
ing the most widely used approach for studying gene
expression. However, despite an increasing number of

experiments for studying the dynamics of gene expres-
sion changes in cells in response to stimuli and environ-
mental conditions, there is still a lack of computational
methods useful for analyzing such data in the context of
time course experiments. The work of Sanavia et al. [11]
represents one of the few methods available. The FunPat
approach combines functional annotations, clustering
and gene selection and allows one to identify differen-
tially expressed (DE) genes from time-course RNA-seq
experiments. In particular, the method provides clusters
of DE genes associated to temporal patterns and specific
biological terms. The application to two real datasets
confirms the ability of FunPat to produce results with
high reproducibility on different time series expression
data. In the near future, thanks to the decreasing cost of
sequencing, it is very likely that time course experiments
with RNA-seq will become routinely used to study gene
expression dynamics.
D’Antonio et al. [12] propose a novel pipeline for the

cloud-based analysis of RNA-seq data, called RAP (RNA-
seq Analysis Pipeline). RAP has been implemented as a
combination of analysis modules, which cover the most
common applications of RNA-seq data. Since it is offered
as a cloud-based web application, it is especially attractive
for novice users or for researchers that might not have
access to the necessary computational resources. However,
the provided flexibility in terms of configuration options
also makes it useful for advanced users.
Martignetti et al. [13] describe a new intuitive computa-

tional approach to infer cancer-related regulatory activity
of miRNAs on transcriptome, by combining miRNA and
mRNA expression data with sequence-based target predic-
tions. The Authors apply the method to breast cancer
samples and identify potentially interesting miRNA-target
correlations, in particular in the triple negative tumor sub-
type. In the latest years, literature reports indicating dereg-
ulation of miRNA expression in many tumors have
strongly stimulated miRNA research field. In this scenario,
the described approach constitutes an additional tool that
could support the investigation of the role of miRNA in
cancer development.
Masseroli et al. [14] describe the Genomic and Proteo-

mic Knowledge Base (GPKB), a global bioinformatics
repository to detect and complement biomolecular anno-
tations and candidate protein-protein interactions (PPI)-
associated disorders. GPKB includes many distributed bio-
molecular annotation and interaction data of several
organisms, such as 1,566,842 gene annotations, 91,581,198
protein annotations and 209,674 PPIs.

Systems Biology
Fornari et al. [15] implemented an extended version of a
mathematical model to study Cancer Stem Cells
(CSCs)-based cancer progression. This enhanced model
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takes into account the tumor microenvironment, by
including the cell subpopulations of CSCs-based tumors,
and is implemented in a novel workflow for the charac-
terization of complex system behaviors. Interestingly,
the proposed approach can be easily generalized and
may be used to study other dynamic systems.
The paper by Sin et al. [16] faces a very important pro-

blem among cellular control mechanisms: the RNA
degradation. In this paper, the Authors, on the basis of a
deep data analysis on single RNA molecule degradation,
propose an innovative degradation pathway that, by
introducing new intermediate stages, can account for the
major discrepancies observed between the existing degra-
dation models and the experimental data recorded.
The work by Galeota et al. [17] contributes to the debate

about protein interaction network simulation, an emerging
field of the biological research as demonstrated by the
number of papers dealing with this issue in the recent
scientific literature. The Authors tried to take advantage of
the accumulating experimental information about molecu-
lar cell components to ask fundamental questions regard-
ing the topological properties of the cell interactome and
their influence on protein network self-organization. The
work provides the computerized model ProtNet to simu-
late protein network and proposes two quantitative para-
meters, namely Self Similarity Index and Inter Cells
Similarity Index, to measure the self-organization within
one pseudo-cell and to compare network organization in
two different cells, respectively. These parameters may be
of general use in the field.
The article by Alaimo and coworkers [18] describes a

freely available, Web-based application that performs
predictions on drug-target interactions and drug combi-
nation, allowing users to retrieve information on drugs
and targets, or to perform predictions based on users’
own data. The field of drug development has become
more and more challenging in the last years, because of
the increasing costs related to the discovery of novel
molecules with therapeutic activity. Therefore, bioinfor-
matics approaches able to optimize the efforts to find
effective therapeutic agents, such as the one described in
this paper, are of invaluable importance for all people
involved in drug discovery and design.
The paper “A knowledge base for the Vitis vinifera

functional analysis” by Pulvirenti et al. [19] presents a
bioinformatics resource for the analysis of grapevine
genomics data, BioWine. Its main added value resides in
its ability to integrate RNA-seq experiments and in its
connection to many external databases, which also
allows users to exploit gene set enrichment. The web
interface is very friendly and effective, so that the plat-
form can be a useful tool for data analysis by end-users
and it can become a standard interface for the analysis
of genomes of agricultural interest.

Politi et al. [20] present a work on the analysis of the
effect of cell-to-cell variability in the parameter estima-
tion from experimental data, in the context of synthetic
biology. This work provides an analysis of how various
kinds of noise affect input-output function of gene regu-
latory circuits, with special care to potential modularity
of the circuits, i.e., to analyze context-dependent varia-
bility of module function under noise environment.
Paradisi et al. [21] investigate super-concentration of

solutes during spontaneous liposome formation. The
paper directly addresses experimental observations made
by Luisi and co-workers in 2010 [22] and indicated as
the “super concentration effect”. The mathematical
model is based on Cox’s Renewal Theory. Its application
to the protein accumulation inside vesicles requires a
cooperativity between protein and vesicle plus some
additional conditions that allow to view the system as
independent vesicles interacting with a reservoir of pro-
teins. Then, a power-law distribution is obtained by a
protein-induced slowing down of the vesicle-closing rate
at constant influx of proteins into the open vesicles.
Modeling biochemical reactions as stochastic processes

allows one to simulate experiments able to reproduce the
behavior of real biochemical systems. Most of reactions
are modeled as discrete-state continuous-time stochastic
processes evolving as memory-less Markov processes.
However, in some cases, it has been observed that
biochemical systems exhibit non-Markovian dynamics.
Classical simulation approaches are not able to capture
such dynamics. Chiarugi et al. [23] propose an algorithm
for building stochastic simulations that models more pre-
cisely non-Markovian processes in some specific situa-
tions. They show that their algorithm can obtain accurate
models of enzymatic reactions that, in specific cases, fit
experimental data better than the corresponding Marko-
vian models.
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