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Preface

On behalf of the Program Committee, we would like to welcome you to the pro-
ceedings of the 14th edition of the International Symposium on Bioinformatics
Research and Applications (ISBRA 2018), held in Beijing, China, June 8–11, 2018.
The symposium provides a forum for the exchange of ideas and results among
researchers, developers, and practitioners working on all aspects of bioinformatics and
computational biology and their applications.

This year we received 138 submissions in response to the call for extended abstracts.
The Program Committee decided to accept 24 of them for full publication in the
proceedings and oral presentation at the symposium. We also accepted 30 for oral
presentation; a list of these contributions can be found in this front matter. Furthermore,
we received ten submissions in response to the call for short abstracts. The technical
program also featured two keynote and two invited talks by four distinguished
speakers: Prof. Ying Xu from the University of Georgia presented on mining omic data
of large numbers of cancer tissue samples; Prof. Xuegong Zhang from Tsinghua
University gave a primary view on single-cell bioinformatics; Prof. Xin Gao from King
Abdullah University of Science and Technology introduced a graph-based biclustering
method for mining phenotype data; Prof. Min Li from Central South University spoke
on de novo genome assembly by using statistical characteristics of paired-end reads.

We would like to thank the Program Committee members and the additional
reviewers for volunteering their time to review and discuss symposium papers. We
would like to extend special thanks to the steering and general chairs of the symposium
for their leadership, and to the finance, publicity, workshops, local organization, and
publications chairs for their hard work in making ISBRA 2018 a successful event. Last
but not least, we would like to thank all authors for presenting their work at the
symposium.

April 2018 Fa Zhang
Min Li

Xiaohua Wan
Zhipeng Cai
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Abstracts of Invited Talks



A Primary View on Single-Cell Bioinformatics

Xuegong Zhang

School of Life Sciences and School of Medicine, Tsinghua University, Beijing
100084, China

zhangxg@tsinghua.edu.cn

Abstract. Cells are not created equal. The Human Cell Atlas (HCA) project
aims to build the atlas of all human cell types and cell states with their molecular
signatures. Single-cell sequencing especially single-cell RNA-sequencing
(scRNA-seq) is the key technology for obtaining the molecular signatures of
a large amount of single cells at the whole transcriptome scale. It is a funda-
mental step toward the complete understanding of the human body, a super
complex system composed of tens of trillions of cells that are all developed from
a single cell. This opens the new broad field of single-cell biology. Single-cell
biology converts each cell to a mathematical vector in the high-dimensional
spaces of the expression of all genes and other molecular features. Therefore,
single-cell bioinformatics, or the computational analyses of single-cell data,
become the key component of all single-cell biology studies. This talk will give
an overview of some key bioinformatics tasks in single-cell bioinformatics, and
present examples of our on-going work on new methods for differential
expression analysis and dimension reduction.



Searching for Roots of Cancer Development
through Mining Large Scale Cancer Tissue

Data and Modeling the Chemistry of Cellular
Base-Acid Homeostasis

Ying Xu

Department of Biochemistry and Molecular Biology, University of Georgia,
Athens, GA, USA
xyn@uga.edu

Abstract. Over one million research articles have been published about cancer,
but yet our understanding about cancer is undeniably little. We are yet to
understand some of the most basic questions such as: (1) why some cancers such
as pancreatic or liver cancers are so deadly while other cancers such as basal cell
carcinoma are rarely life-threatening? or (2) why some cancers are highly drug
resistant while other cancers are not? In this talk I will present some of our
recent discoveries made through mining omic data of large numbers of cancer
tissue samples. Our analyses strongly suggest that all cancer tissue cells have
high levels of Fenton reactions, due to increased iron accumulation and H2O2
concentration at the disease sites, both being the result of persistent immune
responses. A key consequence of the reaction is: it continuously produces OH-,
to which the affected cells respond fiercely to maintain the pH homeostasis as
changes in the intracellular pH would have profound impacts to the viability
of the cells. We will demonstrate that cancer cells immobilize a wide range of
metabolic activities through metabolic reprogramming, to keep the intracellular
pH stable, including inhibition of the urea cycle, nucleotide synthesis, glycolytic
ATP generation (Warburg effect) and even selection of mutations in specific
amino acids. Some of the long-standing open questions can be answered nat-
urally using our new model.



Gracob: A Graph-Based Constant-Column
Biclustering Method for Mining Growth

Phenotype Data

Xin Gao

Computational Bioscience Research Center, King Abdullah University
of Science and Technology, Thuwal, Saudi Arabia

xin.gao@kaust.edu.sa

Abstract. Growth phenotype profiling of genome-wide gene-deletion strains
over stress conditions can offer a clear picture that the essentiality of genes
depends on environmental conditions. Systematically identifying groups of
genes from such high-throughput data that share similar patterns of conditional
essentiality and dispensability under various environmental conditions can
elucidate how genetic interactions of the growth phenotype are regulated in
response to the environment. In this talk, I will first demonstrate that detecting
such “co-fit” gene groups can be cast as a less well-studied problem in
biclustering, i.e., constant-column biclustering. Despite significant advances in
biclustering techniques, very few were designed for mining in growth phenotype
data. I will then propose Gracob, a novel, efficient graph-based method that casts
and solves the constant-column biclustering problem as a maximal clique
finding problem in a multipartite graph. We compared Gracob with a large
collection of widely used biclustering methods that cover different types of
algorithms designed to detect different types of biclusters. Gracob showed
superior performance on finding co-fit genes over all the existing methods on
both a variety of synthetic data sets with a wide range of settings, and three real
growth phenotype data sets for E. coli, proteobacteria, and yeast.



De novo Genome Assembly by Using Statistical
Characteristics of Paired-end Reads

Min Li

School of Information Science and Engineering, Central South University,
Changsha, China

limin@mail.csu.edu.cn

Abstract. DNA sequence is the carrier of genetic information, which guides the
development of biological and functions of life. De novo genome assembly is
aimed at acquiring a complete and accurate genome sequence, so it has become
one of the fundamental issues in genome research for understanding the orga-
nization and process of life activities. However, de novo genome assembly still
faces the challenges of repetitive regions in genome, sequencing errors, and
uneven sequencing depth. In this talk, I will present our recent work as follows:
(1) a sequence assembler based on the distributions of insert size and read, called
EPGA. Through assessing the variation of the distribution of insert size, EPGA
can solve problems introduced by some complex repetitive regions. And an
improved assembler EPGA2 adopts error corrections and memory-efficient DSK
to count k-mers; (2) a scaffolding method based on iterative strategy and linear
programming to detect spurious edges, called BOSS. And scaffolding algorithm
SCOP, which is the first method to classify the contigs and utilize the vertices
and edges to optimize the scaffold graph; (3) a gap filling method called
GapReduce, which aligns the paired-end reads to the scaffolds. For each gap,
GapReduce determines two read sets, and then constructs De Bruijn graphs.
GapReduce extracts paths from De Bruijn graphs to cover the gaps by using the
characteristics of insert size and k-mer frequencies based on the partitioned read
sets. Finally, the future development and challenges of de novo genome
assembly will also be discussed.
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