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Guest Editors’
Introduction to the Special Section on Bioinformatics

Research and Applications

THIS special section features a carefully curated collection
of papers presented at the 17th International Symposium

on Bioinformatics Research and Applications (ISBRA 2021),
which took place in Shenzhen, China from November 26 to 28,
2021. ISBRA serves as a pivotal platform for researchers, devel-
opers, and practitioners to share and discuss their latest ideas and
discoveries in the realms of bioinformatics and computational
biology.

The symposium received a total of 135 submissions, resulting
in the inclusion of 51 regular papers in the ISBRA proceedings,
published as volume 12304 of Springer Verlag’s Lecture Notes
in the Bioinformatics series. A limited number of high-quality
conference papers were invited to submit extended versions for
consideration in this special issue. All invited papers underwent
the standard peer-review process of the journal, resulting in the
selection of four papers for publication.

This special issue encompasses a wide spectrum of bioin-
formatics topics, including research on Vaccine Distribution
against Pandemic, Chronic Obstructive Pulmonary Disease Pre-
diction, Microbe-Disease Association Identification, miRNA-
disease Associations Prediction, and more.

In [A1], Hunmin Lee, Mingon Kang, Donghyun Kim, Daehee
Seo, and Yingshu Li introduce the Epidemic Vulnerability Index
(EVI) to assess the risk of individual infection, aiming to reduce
infection and death rates efficiently during pandemics. By ana-
lyzing COVID-19 patient data and using an agent-based model,
they validated EVI’s effectiveness in nine vaccination scenarios.
Vaccination based on EVI rankings resulted in significantly
fewer infections, deaths, and lower death rates compared to other
distribution methods.

In [A2], Qing Zhao, Jianqiang Li, Linna Zhao and Zhichao
Zhu introduce a novel approach for better disease diagnosis
using clinical data. It employs a knowledge-guided graph atten-
tion network, improving accuracy by considering semantic rela-
tions among medical concepts and utilizing mutual information
from medical knowledge graphs. The method, using spatial and
attention-based graph encoders, generates compact node em-
beddings for diagnosis. Experiments on a COPD EMR dataset
outperform standard methods, showcasing its effectiveness.

In [A3], Yueyue Wang, Xiujuan Lei and Yi Pan present
TNRGCN, a predictive model for microbe-disease associations.
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It constructs a comprehensive microbe-disease-drug tripartite
network and relation graph convolutional network (RGCN) and
utilizes similarity networks for microbes, diseases, and drugs.
TNRGCN outperforms other methods and proves effective in
microbe-disease association prediction, contributing to disease
prevention.

In [A4], Wei Peng, Zicheng Che, Wei Dai, Shoulin Wei and
Wei Lan introduce miRNA-disease associations (HGCNMDA),
a multi-relational Graph Convolutional Network model for pre-
dicting miRNA-disease associations. It incorporates a gene layer
and heterogeneous network, considering both direct and indirect
associations. HGCNMDA outperforms existing models in iden-
tifying missing miRNA-disease links and recommending related
miRNAs/diseases for new cases.

In [A5], Sarwan Ali, Bikram Sahoo, Imdadullah Khan,
Alexander Zelikovsky, Murray Patterson and Muhammad Asad
Khan enhance the performance of approximate kernel methods
for classifying coronavirus sequences, focusing on spike pro-
tein variants. By incorporating domain knowledge and efficient
preprocessing techniques, the proposed approach outperforms
existing methods in COVID-19 sequence classification and clus-
tering, as demonstrated with multiple datasets and evaluation
metrics.

In [A6], Yuxia Guan, Ying An, Jinrui Xu, Ning Liu, and
Jianxin Wang introduce HA-ResNet, a neural network model
that converts ECG signals into images for automatic arrhyth-
mia detection. HA-ResNet uses SE blocks to enhance essential
features and employs BConvLSTM to capture temporal depen-
dencies. Evaluation on public datasets shows high accuracy and
demonstrates the method’s effectiveness and generalization.

We extend our gratitude to the Editor-in-Chief, Dr. Srinivas
Aluru, and the Associate Editor-in-Chief, Dr. Jian Ma, for
granting us the opportunity to showcase the exciting research
presented at ISBRA 2021 in the IEEE/ACM Transactions on
Computational Biology and Bioinformatics. We also express
our appreciation to the Steering and General Chairs of ISBRA
2021 for their outstanding leadership and to the Finance, Publi-
cation, Publicity, and Local Organization Chairs for their diligent
efforts in ensuring the success of ISBRA 2021. Addition-
ally, we would like to acknowledge the Program Commit-
tee members and external reviewers for generously volunteer-
ing their time to review and discuss the symposium papers.
Above all, we want to convey our sincere thanks to all the
authors who contributed their high-quality work to ISBRA
2021.
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