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Thursday, February 16th

8:00AM-8:50AM Conference registration

9:00AM-9:30AM

Panos M. Pardalos & George Michailidis
Conference Opening: Data Science and Optimization Challenges in Computational Biomedicine
Research

9:30AM-10:30AM

Mingzhou Ding
Plenary Talk: Imaging Human Brain Function with Simultaneous EEG-fMRI

10:30AM-11:00AM Coffee Break

11:00AM-12:00PM

My T. Thai
Plenary Talk: Identification of Dynamics Modules in Biological Networks

12:00PM-1:00PM Lunch Break



1:00PM-2:00PM

Rebecka Jörnsten
Robust Network Inference for Large-Scale Genomic Modelling

2:00PM-2:30PM

Oleksandr Savenkov
Predictive Biomarkers With Application to a Breast Cancer Clinical Trial

2:30PM-3:00PM Coffee Break

3:00PM-4:00PM

Xiaolin (Andy) Li
Plenary Talk: DeepFolding: End-to-End Prediction of Human Protein Secondary and Tertiary
Structures

4:00PM-5:00PM

Charles Hernandez
Pharmacokinetic Parameter Estimation Using Flocking Based Distributed Optimization
Annaliza McGillivray
Penalized Regression to Identify Novel Metabolic Pathways Associated with Thiazide-Induced Hype-
ruricemia

Friday, February 17th

9:00AM-10:00AM

Pamela S. Soltis
Plenary Talk: Linking Heterogeneous Resources for Biodiversity Research

10:00AM-10:30AM

Ramazan Unlu
Determining Number of Cluster via Weighted Consensus Clustering



10:30AM-11:00AM Coffee Break

11:00AM-12:00PM

Jose Principe
Plenary Talk: A Novel Framework for Spatiotemporal Quantification of Neuronal Functional Con-
nectivity

12:00PM-1:00PM Lunch Break

1:00PM-2:00PM

Chris Sackellares
Plenary Talk: Quantitative EEG for Evaluation of Traumatic Brain Injury

2:00PM-2:30PM

Saeid Rasti
Identification of Essential Proteins Using Induced Stars in Protein-Protein Interaction Networks

2:30PM-3:00PM Coffee Break

3:00PM-4:00PM

George Michailidis
Plenary Talk: Network-Based pathway enrichment analysis with incomplete network information

4:00PM-5:30PM

Alla Kammerdiner
Dynamic Approaches to multi-sensor tracking of near falls
Alla Kammerdiner
Optimization Models for Scheduling Walking in Sedentary Adults
Alaleh Razmjoo
Feature Importance Ranking for Classification in Mixed Online Environments



Imaging Human Brain Function with Simultaneous EEG-fMRI

Mingzhou Ding
University of Florida
MDing@bme.ufl.edu

EEG and fMRI are the two major methods for imaging human brain function. EEG is known
for its excellent temporal resolution (millisecond) but poor spatial resolution (centimeter) whereas
fMRI is known for its good spatial resolution (millimeter) but poor temporal resolution (second).
Simultaneous EEG-fMRI, in which EEG is recorded together with fMRI inside the MRI scanner, is
an emerging technique that promises to combine the strengths of the two methods and overcome
their shortcomings. In this talk I will present three studies to illustrate the neuroscience applications
of the simultaneous EEG-fMRI technique: (1) neural substrate of the late positive potential in
emotional processing, (2) top-down control of sensory biasing in covert visual spatial attention, and
(3) neural markers of facial pain.

References:

1. Liu, Y., Huang, H., McGinnis, M.,Keil, A., and Ding, M. (2012) Neural substrate of the late
positive potential in emotional processing, Journal of Neuroscience 32:14563-14572

2. Mo, J.,Liu, Y., Huang, H., and Ding, M. (2013) Coupling Between Visual Alpha Oscillations
and Default Mode Activity, NeuroImage 68:112-118

3. Liu, Y., Bengson, J., Huang, H., Mangun, G.R., Ding, M. (2016) Top-down Modulation of
Neural Activity in Anticipatory Visual Attention: Control Mechanisms Revealed by Simulta-
neous EEG-fMRI, Cerebral Cortex 26:517-529

MDing@bme.ufl.edu


Identification of Dynamics Modules in Biological Networks

My Thai
University of Florida
mytrathai@gmail.com

Biological networks such as regulatory networks, protein-protein interactions networks, exhibit a
special property, called modularity. Identifying dynamic modules can help deeply understand the
structures and functions of a network as well as infer the unknown properties. Unfortunately,
understanding this structure is very challenging. During the last few decades, several heuristics
have been attempted to solve this problem in static networks. However, none has provided an
approximation algorithm.

In this talk, we discuss solutions on both static and dynamic complex networks. As for the static
networks, we introduce an approximation algorithm that can be applied for both undirected and di-
rected networks. We further provide an adaptive approximation algorithm which detects and traces
the evolution of modules in an evolving network. We also discuss a compact network representation
that effectively combines the current network structural information with the changes in next steps.
The compact network representation can establish a fundamental framework to design an adaptive
approximation algorithm for many optimization problems in dynamic networks.

mytrathai@gmail.com


Robust network inference for large-scale genomic modeling.

Rebecka Jörnsten
Chalmers University of Technology, Gothenburg University

jornsten@chalmers.se

Network modeling has become increasingly popular for summarizing high-dimensional genomic data,
to aid in the interpretation and discovery of possible mechanistic components and therapeutic
targets. Here, we will focus on network models that estimate sparse dependency structures in
genomic data. Such methods have received a lot of attention in the statistical and systems biology
literature, yet key difficulties remain unsolved. First, in high-dimensional modeling with relatively
small number of samples, network estimation can be extremely non-robust. Second, sparse modeling
is driven by set values of one or more regularization parameters and selecting optimal values is
challenging. Small changes to the tuning parameters can lead to vastly different networks, thus
making interpretation of models difficult.

We introduce a new method for network modeling where model complexity is selected based on
multiple network estimates at several levels of regularization. The generated networks are analyzed
jointly to produce a final model with robust false discovery control of network edges. We also discuss
how network estimation uncertainty can be summarized and used for comparative analysis via novel
concepts of network extensions of the notion of data depth. Time permitting we will present robust,
nonlinear network community detection based on concepts from deep learning.

jornsten@chalmers.se


Predictive Biomarkers With Application to a Breast Cancer
Clinical Trial

Oleksandr Savenkov
Weill Cornell Medicine

ov.savenkov@gmail.com

We present a novel method for an individualized treatment rule which maps a patient’s genomic and
clinical information to a treatment arm and will maximize estimated clinical benefits. The proposed
method is based on the adjusted estimator of the restricted mean survival time in randomized clinical
trial with potential dependent censoring. Our method leverages machine learning ensembles which
are more flexible than the standard single model approaches. We illustrate use of the proposed
method on the data from a breast cancer clinical trial.

ov.savenkov@gmail.com


DeepFolding: End-to-End Prediction of Human Protein
Secondary and Tertiary Structures

Xiaolin Li
University of Florida, USA.

andyli@ece.ufl.edu

The protein secondary and tertiary structures carry crucial information for pathogenicity prediction
of de novo mutations. According to Science, the de novo protein structure prediction remains one of
the top 125 outstanding issues in modern science. Instead of explicitly relying on domain knowledge,
we propose the end-to-end data driven approach leveraging advanced deep learning algorithms
(called DeepFolding). Motivated by the insights of conservation, coevolution, and contact map
data, DeepFolding is designed with a suite of spatial, temporal, and multi-task hybrid modules to
consider multiple sources of data. Through extensive experiments, we achieve the stat-of-the-art
prediction accuracy in predicting human protein secondary and tertiary structures. The prediction
of variant pathogenicity also achieves the stat-of-the-art result with large margin compared to recent
best published results.

andyli@ece.ufl.edu


Pharmacokinetic Parameter Estimation Using Flocking Based
Distributed Optimization

Charles Hernandez
University of Florida
cdhernandez@ufl.edu

A simulation model of an individual’s internal biological systems can be used to increase the efficacy
of their medical care. For Diabetic individuals, a model of their glucose-insulin system can be
used to improve their care both in terms of optimizing their insulin administration and vetting
treatments which may be dangerous. However, such a model requires knowledge of many hard
to measure internal parameters such as the individual’s endogenous glucose production, insulin
sensitivity and various internal flow rates. We attempt to estimate these parameters using the
individual’s comparatively easy to access glucose levels, insulin boluses and meal data. Given this
information, we can simulate the glucose-insulin dynamics of an arbitrary set of internal parameters
for the same set of meals and insulin boluses and then compare the measured glucose levels to what
is predicted by the model. This can then be translated into a global optimization problem where
we attempt to identify the set of parameters whose simulated glucose levels match the measured
glucose levels of the individual. To solve this problem, we take a distributed optimization approach
tailored for non-convex problems.

cdhernandez@ufl.edu


Penalized Regression to Identify Novel Metabolic Pathways
Associated with Thiazide-Induced Hyperuricemia

Annaliza McGillivray
University of Florida, USA.
amcgillivray@ufl.edu

Thiazide diuretics are first-line treatments for most patients with uncomplicated hypertension and
one of the most commonly prescribed antihypertensives in the U.S. However, patients treated with
thiazide diuretics suffer from an elevation in uric acid (hyperuricemia) as a side effect which has been
known as an independent risk factor for cardiovascular morbidity and mortality. In this study, we use
penalized regression approaches to identify biomarkers (metabolites) significantly associated with
thiazide-induced hyperuricemia in African Americans and Caucasians. These penalized regression
approaches accommodate the high-dimensionality of the metabolomics data with sparsity-inducing
penalties, and also incorporate metabolic pathway information through the use of group-structured
penalties. The combination of these two types of penalties allows for the identification of key
biomarkers associated with hyperuricemia, while taking into account grouping effects among the
metabolites as a result of the underlying pathway structure. We present our findings, which confirm
known results and identify novel pathways associated with thiazide-induced hyperuricemia.

amcgillivray@ufl.edu


Linking Heterogeneous Resources for Biodiversity Research

Pamela Soltis
University of Florida

psoltis@flmnh.ufl.edu

Emerging cyberinfrastructure and new data sources provide unparalleled opportunities for mobi-
lizing and integrating massive amounts of information from organismal biology, ecology, genetics,
climatology, and other disciplines. Key among these data sources is the rapidly growing volume of
digitized specimen records from natural history collections. With over 75 million specimen records
currently available online, these data provide excellent information on species distributions and
changes in distributions over time. Particularly powerful is the integration of phylogenies with
specimen data, enabling analyses of phylogenetic diversity in a spatio-temporal context, the evo-
lution of niche space, and more. Such data-driven synthetic analyses may generate unexpected
patterns, yielding new hypotheses for further study. However, a major challenge is the heteroge-
neous nature of complex data, and new methods are needed to link these divergent data types.
Case studies will be presented to illustrate the potential for novel insight. Although many specific
hypotheses may be addressed through integrated analyses of biodiversity and environmental data,
perhaps the greatest value of such data-enabled science will lie in the unanticipated patterns that
emerge.

psoltis@flmnh.ufl.edu


Determining Number of Cluster via Weighted Consensus
Clustering

Ramazan Unlu
University of Central Florida

ramazanunlu@knights.ucf.edu

The issue of determining appropriate number of clusters, which is a basic input for many clus-
tering methods is the one of major challenges. In the literature, we can find various approaches
to determine correct or the most suitable number of clusters. Using internal validity indexes in
conjunction with a suitable algorithm is one of those methods. In this study, we use weighted
consensus clustering along with four different indexes which are Silhouette (SH), Calinki-Harabasz
(CH), Davies-Bouldin (DB), and Consensus (CI) indexes to estimate correct number of cluster.
Weighted consensus clustering framework has profound advantages due to using weights based on
quality of a set of clustering solutions so that it might give more robust and accurate partitions.
From this perspective, closer inspection of a set of clustering solutions might also give number of
clusters tends to be more accurate. Our experiment indicates that weighted consensus clustering
together with chosen indexes is a useful method to determine right or the most appropriate number
of clusters in comparison to individual clustering method (e.g, k-means) and consensus clustering.

ramazanunlu@knights.ucf.edu


A Novel Framework for Spatiotemporal Quantification of
Neuronal Functional Connectivity

Jose Principe
University of Florida

principe@cnel.ufl.edu

Many behavioral and cognitive processes are associated with spatiotemporal dynamic communica-
tion between brain areas. Thus, the quantification of functional connectivity with high temporal
resolution is highly desirable for capturing in vivo brain function. However, brain functional net-
work quantification from neural recordings has been commonly used in a qualitative manner or by
means of graph-theoretical measures with uncertain neurological relevance and novelty value.

The hypothesis that neuronal oscillations in general, and inter-areal synchronization of these oscilla-
tions in particular, are instrumental for normal brain function has resulted in widespread application
of quantitative methods to evaluate neuronal synchrony or dependencies in EEG data.

In this paper, we describe a novel framework for spatiotemporal quantification of neuronal activity.
Our methodology models bivariate joints from assuming pairwise communications to be realizations
of a random variable. Given this assumption, we estimate a density function and quantify its
changes over consecutive windows of time by means of information divergences. This results in a
simple two-dimensional matrix indicating the location in time and space of relevant neuronal events.
The proposed divergence-based framework of functional connectivity quantification is addressed for
temporal dependencies of functional networks that can be related to a cognitive task.

Validation of our methodology has been successfully achieved by use of synthetic EEG data. On
the other hand, preliminary results show that for human EEG recordings of a visual-motor-driven
cognitive task, we are able to quantify cognitive states for the average subject in space and time.
In addition, this methodology can be used online and as input to clustering techniques in order to
separate people by their cognitive states. Further statistical analyses can be pursued to measure
significant differences between populations/conditions (e.g. healthy/disease, task/rest).

References:

1. Catia S. Silva, Mehrnaz K. Hazrati, Andreas Keil and Jose C. Principe, Quantification of Neu-
ral Functional Connectivity during an Active Avoidance Task, IEEE International Conference
of Engineering in Medicine and Biology Society, pp 708-711, August 2016.

2. Catia S. Silva, Andreas Keil and Jose C. Principe, A Novel Methodology to Quantify Dense
EEG in Cognitive Tasks, IEEE International Conference on Acoustics, Speech and Signal
Processing, 2017 (in proceedings)

principe@cnel.ufl.edu


Quantitative EEG for Evaluation of Traumatic Brain Injury

Chris Sackellares
University of Florida

jc.sackellares@encephalodynamics.com

Approximately 3.8 million sports concussions occur annually. Accurate and timely diagnosis of
sports-related concussion has been an elusive challenge for clinicians because there is no reliable
biological or imaging marker for the objective detection of a concussion. The urgent need for
accurate acute diagnosis of sports concussion is highlighted by recognition that repeated concussions
could be a significant risk factor for delayed manifestation of neurodegenerative diseases such as
chronic traumatic encephalopathy [CTE (2)]

The electroencephalogram (EEG) is a promising tool for detecting acute concussion. However,
set-up requires approximately 20 minutes by a skilled technician and few physicians are trained to
interpret EEGs making it impractical to use EEG in acute concussion on the field. We will review
novel electrode sensor technology, algorithms for quantitative signal analysis and advancements
in digital signal transmission currently under development to enable the use of EEG in sports
concussion.

jc.sackellares@encephalodynamics.com


Identification of Essential Proteins Using Induced Stars in
Protein-Protein Interaction Networks

Saeid Rasti
North Dakots State University

saeid.rasti@ndsu.edu

In this talk, we discuss a novel centrality metric (referred to as star centrality), which incorporates
information from the closed neighborhood of a node, rather than strictly the node itself, when cal-
culating its topological importance. More specifically, we focus on degree centrality and show that
in the complex protein-protein interaction networks it is a naive metric that can lead to misclassi-
fying protein importance. For the extension of degree centrality when considering stars, we derive
its computational complexity, provide a mathematical formulation, and propose two approxima-
tion algorithms. We portray the success of the new metric in protein-protein interaction networks
when predicting protein essentiality in several organisms, including the well-studied Saccharomyces
Cerevisiae, Helicobacter Pyloris, and Homo Sapiens, where star centrality is significantly better at
detecting essential proteins when compared to nodal centrality metrics.

saeid.rasti@ndsu.edu


Network-based pathway enrichment analysis with incomplete
network information

George Michailidis
University of Florida, USA.

gmichail@ufl.edu

Pathway enrichment analysis has become a key tool for biomedical researchers to gain insight
into the underlying biology of differentially expressed genes, proteins and metabolites. It reduces
complexity and provides a system-level view of changes in cellular activity in response to treatments
and/or in disease states. Methods that use existing pathway network information have been shown
to outperform simpler methods that only take into account pathway membership. However, despite
significant progress in understanding the association amongst members of biological pathways, and
expansion of data bases containing information about interactions of biomolecules, the existing
network information may be incomplete or inaccurate and is not cell-type or disease condition-
specific.

We propose a constrained network estimation framework that combines network estimation based on
cell- and condition-specific high-dimensional Omics data with interaction information from existing
data bases. The resulting pathway topology information is subsequently used to provide a framework
for simultaneous testing of differences in expression levels of pathway members, as well as their
interactions. We study the asymptotic properties of the proposed network estimator and the test
for pathway enrichment, and investigate its small sample performance in simulated and real data
settings.

gmichail@ufl.edu


Dynamic approaches to multi-sensor tracking of near falls

Alla Kammerdiner
New Mexico State University, USA.

alla@nmsu.edu

A near fall is a loss of balance that could cause a person to fall down if she fails to engage sufficient
recovery mechanisms. People at risk of falls frequently experience near falls. Monitoring near falls
could potentially aid in long-term and short-term prevention of falls (respectively, by recognizing
changes through time in the person’s overall risk and by helping a person overt an impending
fall). This study significantly extends the optimization models and computational algorithms used
for tracking distinct types of near falls. Specifically, several approaches for incorporating dynamic
information are proposed. The extended models are applied to experimental data from a prototype
system of multiple wearable sensors.

alla@nmsu.edu


Optimization models for scheduling walking in sedentary adults

Alla Kammerdiner
New Mexico State University, USA.

alla@nmsu.edu

Sedentary behaviors increase risk of cardiovascular disease. Walking is a simple physical activity
that can be prescribed to improve health outcomes of sedentary adults. When beginning to exercise
regularly, a sedentary person can easily overexert herself. Frequent overexertion tends to depress the
subsequent physical activity and affect long-term adherence to exercise regimen. To help address
this concern, we formulate and study data-driven optimization problems for scheduling walking to
avoid and reduce overexertion. We propose a computational algorithm for solving the formulated
problems.

alla@nmsu.edu


Feature importance ranking for classification in mixed online
environments

Alaleh Razmjoo
University of Central Florida

alalleh.razmjoo@knights.ucf.edu

In this paper, we present a new approach for ranking features in an online classification task. The
main assumption in online learning is that each data point is only seen once and is preferred not
to be saved and retrieved for future used. Unlike other available methods, our algorithm works
with any type of features and without a need for discretization of continuous features. The ranking
procedure is performed in an incremental manner. Moreover, we discuss a feature selection approach
for data streams based on the rankings. Finally, we examine the practical merit of the proposed
methods by conducting experiments on benchmark datasets.

alalleh.razmjoo@knights.ucf.edu

