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THE 19th International Workshop on Data Mining in Bioin-
formatics (BIOKDD 2020) was held virtually on August 24,

2020 due to the COVID-19 pandemic. BIOKDD 2020 featured
the special theme of “Battling COVID-19” which particularly
welcomed paper submissions and invited talks related to
COVID-19 research. As a whole-day workshop, altogether 15
submissions were accepted among a total of 35 submissions,
and they were divided into 4 sessions: (1) Bioinformatics,
(2) Data Curation, (3) Deep Learning with Biomedical Data,
and (4) Data Mining & Statistical Methods. There are also 7
invited talks by domain experts.

This special section of the IEEE/ACM Transactions on
Computational Biology and Bioinformatics (TCBB) features the
extended versions of 6 quality papers presented in BIOKDD
2020. Each of the 6 invited papers was reviewed by 3
reviewers invited by theTCBB guest editors, and the BIOKDD
workshop reviewswere sharedwith the TCBB reviewers. The
papers alsowent through 1 to 2 rounds of revisions.

The first invited paper, “AGene SelectionMethod Based on
Outliers for Breast Cancer Subtype Classification,” by Rayol
Mendonca-Neto, Zhi Li, David Feny€o, Claudio T. Silva, Fab�ıola
G. Nakamura, and Eduardo F. Nakamura explores the use of
gene expressiondata for cancer subtype classification by identi-
fying relevant outlier genes (uncommonly over-expressed or
under-expressed) that assist in gene signature identification.
Theirmethod, calledOutlier-basedGene Selection (OGS), com-
bines outlier detection techniques and feature elimination
methods to find a small gene set capable of achieving high clas-
sification results. Experiments show that OGS presents an F1
score of 1.0 for basal and 0.86 for her 2, the two subtypes with
theworst prognoses, respectively. Compared to othermethods,
OGS outperforms in the F1 score using 80% less genes. In gen-
eral, OGS selects only a few highly relevant genes, speeding up
the classification, and significantly improving the classifier’s
performance.

The second invited paper, “A KG-Enhanced Multi-Graph
Neural Network for Attentive Herb Recommendation,” by
Yuanyuan Jin, Wendi Ji, Wei Zhang, Xiangnan He, Xinyu
Wang, and XiaolingWang studies the problem of herb recom-
mendation in Traditional ChineseMedicine (TCM) based on a
set of symptoms. Since different symptoms have different
importance, this work designs an attention network to dis-
criminate the symptom importance and adaptively fuse the
symptom embeddings to provide fine-grained syndrome
representation. A TCM knowledge graph (KG) is also incor-
porated to enrich the input corpus and improve the quality of
representation learning. The proposed KG-enhanced Multi-

Graph Neural Network architecture performs attentive prop-
agation to combine node features and graph structural infor-
mation. Extensive experimental results on two TCM data sets
show that their proposed model outperforms the other state-
of-the-arts.

The third invited paper, “Learning Prognostic Models
Using Disease Progression Patterns: Predicting the Need for
Non-Invasive Ventilation in Amyotrophic Lateral Sclerosis,”
by Andreia S. Martins, Marta Gromicho, Susana Pinto,
Mamede de Carvalho, and Sara C. Madeira predicts the need
of Non-invasive Ventilation (NIV) as a treatment to Amyotro-
phic Lateral Sclerosis, which is a devastating neurodegenera-
tive disease causing rapid degeneration ofmotor neurons and
usually leading to death by respiratory failure. The work pro-
poses to use itemset mining together with sequential pattern
mining to unravel disease presentation patterns together with
disease progression patterns by analyzing, respectively, static
data collected at diagnosis and longitudinal data from patient
follow-up. The learned prognostic models are promising.
Pattern evaluation through growth rate suggests bulbar func-
tion and phrenic nerve response amplitude, additionally
to respiratory function, are significant features towards deter-
mining patient evolution.

The fourth invited paper, “LitMC-BERT: Transformer-
Based Multi-Label Classification of Biomedical Literature
With An Application on COVID-19 Literature Curation,” by
Qingyu Chen, Jingcheng Du, Alexis Allot, and Zhiyong Lu
proposes LITMC-BERT, a transformer-based multi-label clas-
sification method in biomedical literature. It uses a shared
transformer backbone for all the labels while also captures
label-specific features and the correlations between label
pairs. The goal is to assist topic annotation in the production
system of LitCovid which is a literature database of COVID-
19 related papers in PubMed, where an article is assigned
with up to eight topics, e.g., Treatment and Diagnosis.
Experiments show that LITMC-BERT achieved the highest
overall performance on two datasets than three baselines.
Also, LITMC-BERT only takes 18% of the inference time
taken by the previous best model for COVID-19 literature.

The fifth invited paper, “MGATRx:DiscoveringDrugRepo-
sitioning Candidates Using Multi-View Graph Attention,” by
Jaswanth K. Yella and Anil G. Jegga builds MGATRx, a novel
approach to predict and identify drug repositioning candi-
dates. The work systematically curated annotations from vari-
ous sources and constructed a multi-view heterogeneous
network. Leveraging this relatively current drug and disease
annotations,MGATRx selectively aggregates relevant informa-
tion from neighbors to learn node representations. Using the
derived representation, links between drug nodes and
disease nodes are predicted through multi-label classification.Digital Object Identifier no. 10.1109/TCBB.2022.3176912
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Comparative analysis with four state-of-the-art methods
shows a substantial improvement in prediction performance,
and several predicted drug-disease indication pairs overlap
with drug indications that are either currently in clinical trials
or are supported by literature references, demonstrating the
overall translational utility ofMGATRx.

The sixth invited paper, “SODA: Detecting COVID-19 in
Chest X-rays With Semi-Supervised Open Set Domain
Adaptation,” by Jieli Zhou, Baoyu Jing, Zeya Wang, Hongyi
Xin, and Hanghang Tong studies the problem of detecting
COVID-19 disease in chest x-ray images. Priorworks first train a
Convolutional Neural Network (CNN) on an existing large-
scale chest x-ray image dataset and then fine-tune the model on
a smaller-scale newly collected COVID-19 chest x-ray dataset.
However, simple fine-tuning may lead to poor performance
due to the large domain shift present in chest x-ray datasets and
the relatively small scale of the COVID-19 chest x-ray dataset.
This work formulates the problem of COVID-19 chest x-ray
image classification in a semi-supervised open set domain adap-
tation setting and proposes a novel domain adaptationmethod,
called Semi-supervised Open set Domain Adversarial network
(SODA). SODA is designed to align the data distributions across
different domains in the general domain space and also in the
common subspace of source and target data. Experiments show
that SODA achieves a leading classification performance com-
pared with other state-of-the-art models in separating COVID-
19with commonpneumonia, and can produce better pathology
localizations in the chest x-rays.
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Da Yan is an assistant professor of computer sci-
ence with the University of Alabama at Birmingham
(UAB). He was the sole winner of Hong Kong 2015
Young Scientist Award in physical/mathematical sci-
ence. His research expertise lies in developing scal-
able systems and algorithms for Big Data analytics,
with experience in Data Science projects on bioinfor-
matics. He frequently publishes in conferences such
as SIGMOD, VLDB, SIGKDD, ICDE, ICML, EMNLP,
and AAAI, and he also regularly serves in the pro-
gram committee of conferences such as SIGKDD
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(SPC) and 2022, AAAI 2021, ICDE 2020-2023 and serves as reviewers of
journals such as the ACM Transactions on Database Systems, VLDB Jour-
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actions on Knowledge and Data Engineering. He developed a series of
systems for Big Data analytics, which are of high impact and are now being
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Hong Qin is an associate professor with
the Department of Computer Science and
Engineering, University of Tennessee at Chatta-
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gene annotations. He is developing machine-learning methods to auto-
matically estimate cellular lifespan from time-lapsed images. He is also
applying engineering principles to study molecular, biological, and eco-
logical networks. He is developing deep learning methods for better
classification and prediction using heterogeneous biomedical and bio-
logical large data sets. He is a recipient of an NSF CAREER award and
a lead-PI of an NSF Big Data Spoke project.
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from the University of Tokyo, Japan, in 2013,
where she investigated several computational
approaches for network analytics and visualiza-
tion. She is a senior scientist with the St. P€olten
University of Applied Sciences, Austria and TU
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tered techniques, focusing on exploring biological
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pean Union Marie Sk»odowska-Curie Actions

(MSCA) Individual Fellowship in 2017, with which she has investigated
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organizers, and etc.). More information about her can be found at http://
yun-vis.net/.

Jake Y. Chen is the chief bioinformatics officer of
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engineering, the past president of the Midsouth
Computational Biology and Bioinformatics Soci-
ety. He has more than 25 years of R&D experi-
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tist and an elected fellow of the American College of Medical Informatics
(ACMI) and of the American Institute of Medical and Biological Engi-
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" For more information on this or any other computing topic,
please visit our Digital Library at www.computer.org/csdl.
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