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PROGRAM

14:30-14:35 Opening Remarks

Prof. Christoforos N. Hadjicostis (Univ. of Cyprus)

14:35-15:25 Uncovering circadian clock networks with dynamical models

Prof. Jorge Goncalves (Univ. of Luxembourg)

15:30-16:00 Optical and multimodal interfaces to molecular communication 
systems

Prof. Costas Pitris (Univ. of Cyprus)

16:00-16:20
BREAK

16:20-17:00 Reconstruction of gene regulatory networks using an error filtering 
learning scheme

Dr. Ioannis Tzortzis (Univ. of Cyprus)

ABSTRACTS: 
UNCOVERING CIRCADIAN CLOCK NETWORKS WITH DYNAMICAL MODELS
Circadian clocks consist of gene regulatory networks that produces rhythms of about 24 hours to coordinate the 
daily cycle of most organisms. The identification of the regulatory interactions between the genes that form these 
networks is a major challenge of systems biology. On one hand, this is due to the complexity of the interlocked 
network and on the other hand to the partial observations of the species and mechanisms involved. Our focus is 
on the identification of the structure of such regulatory systems using gene expression data over time (time-
series). Using tools originating from system identification and control theory, we devised an inference strategy that 
has the potential to identify several transcriptional pathways with a high confidence level. As a result, we 
established a preliminary, but biologically and computationally relevant, topology of the yet unknown circadian 
clock of barley. We further used this knowledge to successfully identify key period synchronization mechanisms of 
the circadian clock of Arabidopsis Thaliana.

OPTICAL AND MULTIMODAL INTERFACES TO MOLECULAR COMMUNICATION SYSTEMS
Molecular communications are emerging as an exciting new information and communication paradigm extending 
the concepts of Shannon’s communication model to biological and bioengineered systems. The medical and 
clinical ramifications of molecular communications are promising to be particularly important, especially in the 
understanding of the pathways of disease, leading to better diagnosis, treatment and management. Light, as a 
carrier of information is a promising enabler for interfacing between the nano, micro and macro devices involved 
in complete molecular communication implementations. Molecular to optical conversion and switching can be 
employed at all stages of the communication process, including monitoring the encoding/decoding process, the 
transmission and the reception. In addition, optical molecular sensing and imaging can provide the interface to 
macroscopic techniques visualizing molecular events in cells and living organisms.

RECONSTRUCTION OF GENE REGULATORY NETWORKS USING AN ERROR FILTERING LEARNING 
SCHEME
One of the fundamental and most challenging problems in system biology is the reconstruction of gene 
regulatory networks from input-output data based on nonlinear differential equations. This work presents an 
approach to estimate the unknown nonlinearities and to identify the true network that generated the data, based 
on an error filtering learning scheme and a Lyapunov synthesis method. Unknown nonlinearities  are modeled by 
linearly and nonlinearly parametrized networks, and model validation is performed by taking advantage of the so-
called persistency of excitation of input signals, a condition that is shown to play a significant role in the problem 
of uncovering the true network structure.
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Research and Innovation Center of Excellence and the Department of Electrical 
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