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BIOKDD 2019 Overview. The International Workshop on
Data Mining in Bioinformatics (BIOKDD), held in con-

junction with the ACM SIGKDD International Conference
on Knowledge Discovery and Data Mining for 18 years, has
successfully established an annual forum for researchers
and practitioners to present and discuss advances in data
mining techniques that primarily target biological data.

The 18th BIOKDD workshop (BIOKDD 2019) was held
on August 5, 2019 in Anchorage, Alaska, and was part of
SIGKDD 2019 Health Day (a special theme day initiated in
2018) including 3 workshops and BIOKDD 2019 was one of
them. BIOKDD 2019 accepted 10 submissions in total.

The morning session is the Health Day Plenary Session
with 3 keynote talks and 1 panel, including a BIOKDD key-
note delivered by Dr. Ananth Kalyanaraman on “Scalable
Structure Discovery for Life Science Applications using
Topological Data Analysis”, as well as another keynote
delivered by our PC member Dr. Tae Hyun Hwang on
“Lessons learned for deploying machine learning and AI
solutions in the healthcare system: current status, chal-
lenges, and opportunities.”

There are two afternoon sessions each presenting 5
papers accepted by BIOKDD 2019, followed by a Health
Day Poster Session, and then the KDD Poster Session in the
evening.

Special Issue Overview. This special issue of TCBB features
the extended versions of 3 quality papers presented in
BIOKDD 2019. Each invited paper was reviewed by at least
2 additional reviewers invited by the TCBB guest editors
and the workshop reviews were shared with them. The
papers also went through 1 to 2 rounds of revisions.

The first invited paper, “A pipeline for integrated theory
and data-driven modeling of biomedical data,” [1] by
Vineet Raghu, Xiaoyu Ge, Arun Balajiee, Daniel J. Shirer,
Isha Das, Panayiotis Benos, and Panos K. Chrysanthis [1]
presented a pipeline for knowledge discovery from inte-
grated genomic and clinical data. The study emphasized

the importance of reinforce high-throughput genome meas-
urements with phenotypic, environmental, and behavioral
data from individuals, to understand causes of disease and
the effects of medical interventions. The pipeline begins
with a novel variable selection method, and uses a probabi-
listic graphical model to understand the relationships
between features in the data. The work demonstrated how
this pipeline can improve breast cancer outcome prediction
models, and can provide a biologically interpretable view of
sequencing data.

The second invited paper, “Biomedical Knowledge
Graphs Construction from Conditional Statements,” [2] by
Tianwen Jiang, Qingkai Zeng, Tong Zhao, Bing Qin, Ting
Liu, Nitesh Chawla, and Meng Jiang [2] indicated that exist-
ing biomedical knowledge graphs (BioKGs) only focus on
factual knowledge and ignore the conditions for the facts
being valid. To fill the gap, the study considered both facts
and their conditions in biomedical statements, and pro-
posed a three-layered information-lossless representation of
BioKG where the first, second, and their layers refer to bio-
medical concepts/attributes, biomedical fact and condition
tuples, and biomedical statements, respectively. BioKG con-
struction was solved as a sequence labeling problem based
on a novel designed tag schema, and a Multi-Input Multi-
Output sequence labeling model (MIMO) was designed to
learn from multiple input signals and to generate proper
number of multiple output sequences for tuple extraction.
The authors showed that the BioKGs constructed provide a
good understanding of the biomedical statements.

The third invited paper, “Revisiting Parameter Estima-
tion in Biological Networks: Influence of Symmetries,” by
Jithin K. Sreedharan, Krzysztof Turowski, and Wojciech
Szpankowski [3] showed that existing parameter estimation
techniques for biological graph models overlook the critical
property of graph symmetry (also known formally as graph
automorphisms), thus the estimated parameters give statis-
tically insignificant results concerning the observed biologi-
cal network. To demonstrate this observation and to
develop more accurate estimation procedures, the authors
focus on the biologically inspired duplication-divergence
model, and the up-to-date data of protein-protein interac-
tions of seven species including human and yeast. Using
exact recurrence relations of some prominent graph statis-
tics, a parameter estimation technique was devised that pro-
vides the right order of symmetries and that uses
phylogenetically old proteins as the choice of seed graph
nodes. The results were found consistent with the ones
obtained from maximum likelihood estimation (MLE), but
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the proposed methods were found to be significantly faster
than the MLE approach.
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