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Guest Editorial for the 171" Asia Pacific
Bioinformatics Conference

Louxin Zhang™, Shaoliang Peng, Yi-Ping Phoebe Chen, David Sankoff,
Guoliang Li, and Hong-Yu Zhang

HIs special section of IEEE/ACM Transactions on Computa-

tional Biology and Bioinformatics (TCBB) is a collection of
eight papers presented at the 17" Asia Pacific Bioinformatics
Conference (APBC), which was held in Wuhan, China, 14—16
January 2019. The conference aims to bring together research-
ers, academics, and industrial practitioners to interact. Its sci-
entific program included three keynote, eight highlight, 51
contributed oral and 33 contributed poster presentations. The
conference drew close to 150 attendees from all over the
world.

The seven papers in this special section cover diverse
topics, including gene tree-species tree reconciliation, genome
evolution, data structures for genome assembly, protein bind-
ing-site inference and Boolean network modelling of protein-
protein networks.

Gene tree-species tree reconciliation is an approach to
inferring evolutionary history for gene families. It is also used
to investigate the evolutionary histories of parasites and hosts
as well as of species and their biogeographical habitats. In this
approach, the discordance of a gene tree and a species tree is
visualized by mapping the gene tree onto the species tree and
is measured by the minimum number of postulated evolu-
tionary events (e.g., gene duplication, gene loss, horizontal
gene transfer) that are necessary for reconciling the trees,
called the reconciliation cost of the two trees. In “The Uncon-
strained Diameters of the Duplication-Loss Cost and the Loss
Cost,” Gorecki, Eulenstein, and Tiuryn study a few mathe-
matics and algorithmic issues of the maximum reconciliation
cost between two arbitrary binary trees in the duplication-loss
model and the gene loss model.

In “Reconciliation Reconsidered: In Search of a Most
Representative Reconciliation in the Duplication-Transfer-
Loss Model,” Grueter et al. studies how well a single reconcili-
ation can represent the entire space of optimal reconciliations.
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They answer an open problem of Huber et al. (Inform. Process.
Letts, vol. 136, 2018) by developing an efficient algorithm for
computing a median reconciliation under the path distance
metric in the duplication-transfer-loss model. They also
present an efficient algorithm for determining the maximum
possible average support value that an optimal reconciliation
can achieve.

In “Multiple Optimal Reconciliations under the Duplica-
tion-Loss-Coalescence Model,” Du et al. presents new algo-
rithms for computing the size of the space of the parsimony
reconciliations under the duplication-loss-coalescence model
and for uniformly sampling from this space. The proposed
algorithms are efficient, with runtime polynomial in the sizes
of the species tree and gene tree when the number of genes
that map to any given species is fixed. De Bruijn graph is a
data structure that is frequently used to design efficient com-
puter assembler for de novo genome sequencing. It also plays
an important role in metagenomics analysis. In “[D]eGSM:
Memory Scalable Construction of Large Scale de Bruijn
Graph,” Guo et al. develops a lightweight parallel approach to
constructing de Burijn graph of millions of reads. With its
high scalability and efficiency, the construction method has
great potential in large scale genomics study.

Boolean networks that are used to model different bio-
logical systems are usually large, dense and are of modular
structure. In “Towards Optimal Decomposition of Boolean
Networks,” Su, Pang, and Paul propose a novel method for
decomposition of BNs to balance the relation between struc-
ture and dynamics of a network.

Inverse tandem duplication random loss (iTDRL) event
is proposed by researchers to model the gene order evolu-
tion of the mitochondrial genome, in which a continuous
segment of a gene order is duplicated and inverted, fol-
lowed by the random loss of one of the redundant copies
for each gene. In “Sorting Signed Permutations by Inverse
Tandem Duplication Random Losses,” Hartmann, Ban-
nach, and Middendorf study the algorithmic issues of
genome rearrangement in iTDRL model. They show that
a shortest rearrangement scenario that transforms a gene
order into another can be obtained in quasilinear time
and the length of such a scenario can be calculated in lin-
ear time.

Flavin mono-nucleotide (FMN) is a protein that is
involved as a co-factor in carrying and transferring elec-
trons in cellular respiration. In “Prediction of FMN Binding
Sites in Electron Transport Chain based on 2-D CNN and
PSSM Profiles,” Nguyen and Le propose a deep learning
model for FMN binding sites using a two-dimensional
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convolutional neural network and position specific scoring
matrices profiles.

We would like to thank the program committee members
and external researchers who reviewed the selected papers:
Tatsuya Akutsu, Paola Bonizzoni, Pawel Gorecki, Katharina
Huber, Sun Kim, Manuel Lafond, Kui Lin, Minsik Oh,
Laxmi Parida, Mingfu Shao, Jens Stoye, Glenn Tesler,
Lusheng Wang, and Shuqin Zhang, Lastly, special thanks
go to the editorial staff of the IEEE/ACM TCBB for assistance
in publishing this special section of the APBC"2019.
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