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IT is our pleasure and great honor to present this special
section of the IEEE/ACM Transactions on Computational

Biology and Bioinformatics. In 2020, World Health Organiza-
tion announced Coronavirus disease (COVID)-19 is a pan-
demic disease, which is devastated the socio-economic life
around the world. The disease caused by the zoonotic sin-
gle-strand RNA virus known as “SARS-CoV-2”. To over-
come the pandemic, the diagnosis and therapeutics
products needs to be developed in short term. Developing
therapeutics for infectious diseases, especially viral diseases
always a challenging task for the scientific community.
However, the utility of high-performance computational
resources, artificial intelligence, and machine-learning algo-
rithms can make the process in an affordable way through
the usage of genomics, proteomics, pharmacogenomics,
and chemical data. Thus, the special section received poten-
tial research articles related to computational genomics,
molecular medicine, and COVID-19 from reputed scientist
around the world. Different articles were employed
machine learning, molecular dynamics, computer aided
drug design techniques, and emphasizing viral genomics,
mutation, drug target, drug candidates, and patient data,
were included in this special section.

In “AGTR2, One Possible Novel Key Gene for the Entry
of SARS-CoV-2 into Human Cells” by Chunmei Cui,
Chuanbo Huang, Wanlu Zhou, Xiangwen Ji, Fenghong
Zhang, Liang Wang, Yuan Zhou, Qinghua Cui, it was
hypothesized that there could be alternative genes playing
key roles in the entry of SARS-CoV-2 into human cells
instead of ACE2. In the results authors found that AGTR2
(angiotensin II receptor type 2), a G-protein coupled recep-
tor, interacts with ACE2 and is highly expressed in lung
with a high tissue specificity. More importantly, simula-
tion of 3D structure based protein-protein interaction
reveals that AGTR2 shows a higher binding affinity with

the Spike protein of SARS-CoV-2 than ACE2. In addition,
the study predicted many compounds, biologics and tradi-
tional medicine to decrease the expression level of AGTR2.

In “Deep Bidirectional Classification Model for COVID-19
Disease Infected Patients,” Yadunath Pathak, Piyush Kumar
Shukla, and K.V. Arya studied the chest computed Tomogra-
phy (CT) application onCOVID-19 diagnosis, whichwas alter-
native to the reverse transcription polymerase chain reaction
(RT-PCR) test. In this study, a deep bidirectional long short-
term memory network with mixture density network (DBM)
model was proposed to classify COVID-19 patient based on
the CT images. Comparative analysis reveals that the pro-
posed MADE-DBM model outperforms the competitive
COVID-19 classification approaches in terms of variousperfor-
mance metrics that could be used in real-time COVID-19 clas-
sification systems.

In “Detection of Phenotype-Related Mutations of COVID-
19 via the Whole Genomic Data,” Jinxiong Lv, Shikui Tu, and
Lei Xu studied both single-locus analysis and joint-SNPs anal-
ysis for detection of significant single nucleotide polymor-
phisms (SNPs) in the phenotypes of symptomatic vs.
asymptomatic, the early collection time vs. the late collection
time, the old vs. the young, and the male vs. the female. The
authors observed the results in three different folds. First, the
SNP that locates at the nucleotide position 4321 was found to
be an independent significant locus associatedwith all the first
three phenotypes. Moreover, 12 significant SNPs were found
in the first two studies. Second, gene orf1ab containing SNP-
4321 was detected to be significantly associated with the first
three phenotypes, and the three genes, S, ORF3a, and N, were
detected significantly in the first two phenotypes. Third, some
of the detected genes or SNPswere related to the SARS-COV-2
as supported by the literature survey, which indicates that the
results heremay be helpful for further investigation.

In “2019nCoVAS: Developing the Web Service for Epi-
demic Transmission Prediction, Genome Analysis, and Psy-
chological Stress Assessment for 2019-nCoV,” Ming Xiao,
Guangdi Liu, Jianghang Xie, Zichun Dai, Zihao Wei, Ziyao
Ren, Jun Yu, and Le Zhang developed 2019nCoVAS (http://
www.combio-lezhang.online/2019ncov/home.html) web
interface that not only offers online epidemic transmission
prediction and lineage-associated underrepresented permu-
tation (LAUP) analysis services to investigate the spreading
trends and genome sequence characteristics. In addition,
web interface provides psychological stress assessments
based on such an emotional dictionary that we built for
2019-nCoV.
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In “High-Throughput Screening and QuantumMechanics
for Identifying Potent Inhibitors against Mac1 Domain of
SARS-CoV-2 Nsp3,” Chandrabose Selvaraj, Dhurvas Chan-
drasekaranDineshUmesh Panwar, Evzen Boura, and Sanjeev
Kumar Singh proposed SARS-CoV-2 Mac1 enzyme is consid-
ered as an ideal drug target and inhibitors developed against
them can possess a broad antiviral activity against CoV. Con-
sidering this, the ADP-Ribose-1“-phosphate bound closed
form ofMac1 domainwas considered for screeningwith large
database of ZINC. XP docking, QPLD, quantum mechanical
studies and molecular dynamics study confirms both sub-
strate and lead molecules are well-adopt to bind with similar
bindingmode inside the closed form ofMac1.

In “Network-Based Analysis of Fatal Comorbidities of
COVID-19 and Potential Therapeutics,” Broto Chakrabarty,
Dibyajyoti Das, GopalakrishnanBulusu, andArijit Roy inves-
tigated angiotensin-converting enzyme 2 (ACE2), transmem-
brane protease serine 2 (TMPRSS2) and basigin (BSG), as
seed nodes and applied the randomwalkwith restartmethod
on the human interactome to construct a protein-protein
interaction sub-network. It captures the critical pathways
and potential drug candidates for COVID-19.

In “Detection of Binding Sites on SARS-CoV-2 Spike Protein
Receptor-Binding Domain by Molecular Dynamics Simula-
tions in Mixed Solvents,” Elmeri M. Jokinen, Krishnasamy
Gopinath, Sami T. Kurkinen, and Olli T. Pentikainen investi-
gated molecular dynamics simulations in mixed solvents
together with virtual screening to identify small molecules
that could be potential inhibitors of S proteinACE2 interaction.
The most promising binding site on the RBD-ACE2 interface
was targeted with virtual screening and DB08248, DB02651,
DB03714, andDB14826 are suggested for experimental testing.

In “LUNAR: Drug Screening for Novel Coronavirus
Based on Representation Learning Graph Convolutional
Network,” Deshan Zhou, Shaoliang Peng, Dong-Qing Wei,
Wu Zhong, and Xiaolan Xie proposed a new nonlinear end-
to-end model called LUNAR. It uses graph convolutional
neural networks to obtain the strength of the relationship
between different nodes and predict drug candidates that
may affect the treatment of COVID-19 based on the known
targets of COVID-19. These selected candidate drugs can be
used as a reference for experimental scientists and acceler-
ate the speed of drug development.
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