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THIS special section includes a selection of five papers pre-
sented at the 15th International Conference on Computa-

tional Methods in Systems Biology (CMSB 2017) held at the
Technische Universit€at Darmstadt, Germany, on September
27-29, 2017.

The CMSB annual conference series, created in 2003, pro-
vides a unique forum of discussion for computer scientists,
biologists, mathematicians, engineers, and physicists inter-
ested in a system-level understanding of biological processes.
Topics of interest include formalisms for modeling biological
processes; approaches for model verification, validation,
analysis, and simulation; high-performance methods; model
inference from experimental data; model integration from
biological databases; multi-scale modeling and analysis
methods; and computational approaches for synthetic biol-
ogy. Case studieswere especially encouraged.

The CMSB series of conferences has contributed tomaking
the biological domain an important test-bed of ideas for inter-
disciplinary computer science applications and, at the same
time, showing to biologists common patterns of circuit simi-
larity across different areas (such as biomedical processes,
animal, plant, and bacterial physiology) and across scales.

The conference program featured several tracks: regular
papers, tool papers, presentation only (for works already
published), posters, and tutorials. There were 30 regular
submissions and five tools paper submissions among which
we decided to accept 17 regular papers and four tools papers.
This special section contains a selection of five papers which
have been significantly extendedwith respect to the proceed-
ings version and underwent a new peer-review process.
We are extremely grateful to the members of the program
committee and the external reviewers for their excellent and
meticulouswork.

”Bio-Curation for Cellular Signalling: The KAMI Project”
was an invited contribution. It describes the current state of
KAMI, a bio-curation tool for rule-based modeling, based
on rewriting in hierarchies of graphs.

The identification of the disease-inducedmolecular pertur-
bations and the subsequent development of efficient therapies
are challenged by the complexity of the genotype-phenotype
relationship. “Causal Reasoning on Boolean Control Net-
works Based onAbduction: Theory andApplication toCancer
Drug Discovery” describes a new method using abductive
reasoning principles to address this issue.

“Quantitative Regular Expressions for Arrhythmia
Detection” presents a formalization of some arrhythmia-
detection algorithms in the language of Quantitative Regular
Expressions. These expressions describe precisely complex

numerical queries over data streams, with provable runtime
andmemory consumption guarantees.

“Hidden Markov Modelling Reveals Neighborhood
Dependence of Dnmt3a and 3b Activity” extends existing
Hidden Markov Models for DNA methylation by describing
the occurrence of spatial methylation patterns over time and
propose severalmodelswith different neighborhooddepend-
ences. Correlations between the neighborhood dependence
and other genomic information are also investigated.

“Algorithms for the Sequential Reprogramming of Boolean
Networks” addresses the issue of cellular reprogramming. It
proposes an algorithm to identify sequential perturbations on
qualitative models of regulatory networks, that consist in
mutations to be applied not only to the initial state, but also
during the transient evolution of the model. The approach is
applied onmodels of the literature.
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