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Speaker: Professor Loscalzo – Harvard Medical School
Title: “Network Medicine: Novel Approach to Human Disease and Therapeutics”

Abstract:
Historically, scienti c reductionism has served as the basis for our understanding of the causes of and
treatments for disease. While this approach has led to many successes, the great majority of diseases are
complex and re ect a multiplicity of molecular interactions and responses de ned by genetic context and
environmental exposures. Given this complexity, the eld of network medicine was developed, the fundamental
principle of which is that a true understanding of disease de nition, etiology, prognosis, and therapy requires a
holistic understanding of these complex molecular systems. As a basis for this approach, we build and utilize
comprehensive, unbiased, (macro)molecular interaction networks. These networks are analyzed statically and
dynamically, and variations within them can be used to characterize functional consequences for disease
susceptibility or expression. Using the comprehensive network of all ascertainable protein-protein interactions,
or interactome, we rst demonstrated that the great majority of diseases are characterized by discrete
subnetworks, or disease modules, within the interactome. In recent work, we showed that genetic variants
associated with disease, both germline and somatic, are signi cantly enriched in sequences encoding proteinprotein interaction interfaces compared to variants not associated with disease. These observations lent
support for our work on exploring the network basis for di erent manifestations of the same disease
(individualized disease phenotypes) within a cohort of patients with that disease. We developed the concept of
individualized interactomes, or unique ‘reticulotypes,’ that re ect di erential gene (and protein) expression for a
given disease. Select endophenotypes are associated with distinctly di erent disease phenotypes, and also
suggested unique drug targets that could be used for precision therapeutics. Thus, patient-speci c reticulotypes
may serve as the basis for characterizing the pathobiology of a disease phenotype in an individual patient, for
identifying speci c pathway or protein targets for drug development, for constructing unique biomarkers for
disease prognosis. In addition to these applications of the network medicine paradigm, we have also placed
considerable e ort in understanding the e ects of pharmacological agents on disease modules and their
consequences for e ective treatment. Notable among this work has been our e orts in using network medicine
to repurpose approved drugs whose targets may be proximal to the disease sub-network of interest, an
approach that has led to successes in diseases as wide ranging as coronary artery disease and SARS-CoV-2
infection. In these ways, network medicine o ers a novel path toward (re)de ning and treating human disease
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in the modern era, and facilitates the trajectory of true precision medicine.

Biography:
Professor Joseph Loscalzo is Hersey Professor of the Theory and Practice of Medicine at Harvard Medical School,
Chairman of the Department of Medicine, and Physician-in-Chief at Brigham and Women’s Hospital. Prof. Loscalzo
is recognized as an outstanding cardiovascular scientist, clinician, and teacher. He has received many awards,
including the Clinician-Scientist Award, the Distinguished Scientist Award, the Research Achievement Award, and
the Paul Dudley White Award from the American Heart Association. Together with Prof. Barabasi, he is one of the
fathers of the emerging eld of Network Medicine.
———————————————————————————————————————————————————————————————
Speaker: Professor Martin Plenio – University of Ulm
Title: “Quantum E ects in Biological Systems”
Abstract:
Already the founders of quantum mechanics asked themselves whether the new laws
of nature that they had discovered may have implications for our understanding of
biological processes. Unfortunately, at the time experimental technique was
not su ciently advances explore this possibility and the eld lay dormant. In the last fteen years this has
changed and a fruitful interplay between experiment and theory is starting to emerge in this eld. In this
lecture will discuss key principles that underpin quantum e ects in biological systems and I will present, brie y,
some promising candidates for which quantum e ects may have a signi cant e ect of biological processes.
Biography:
Martin Plenio is Director of the Institute of Theoretical Physics and of the Center for Quantum Bio-Sciences and he
leads the Controlled Quantum Dynamics group at Ulm University. He received his Diploma (1992) and PhD (1994) in
Physics at Göttingen University. In 1995 he became Fedor-Lynen Fellow in the group of Prof. Sir Peter Knight at
Imperial College London. His pioneering work covers a broad range of topics, including quantum information
science, quantum e ects in biological systems, quantum optics, and quantum technologies and has led him to cofound NVision Imaging Technologies. Recent recognitions of his work include an ERC Synergy grant, the award of
Research Building & Center for Quantum-BioSciences and his listing as a Highly Cited Researcher.
———————————————————————————————————————————————————————————————
Speaker: Professor Mariangeles Serrano - University of Barcelona
Title: Networks, scales, and symmetries
Abstract:
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Networks have emerged as a highly successful methodology to understand the structure,
function, and evolution of many real complex systems from di erent domains. The
architecture of interactions in such systems is so intricate that simplifying approaches are
typically applied, like restricting to speci c length or time scales. Network geometry o ers now a powerful
framework to make headway towards multiscale network science. Within this paradigm, we have been
developing renormalization methods for real networks---based on ultra-low dimensional representations in
hyperbolic space---that unfold them into a self-similar multiscale shell of layers. This approach explains the
scale invariance observed in the structure of many real networks, including connectomes of the human brain,

and in the evolution of some growing networks, and implies that the principles that shape connectivity at
di erent length scales are sustained over time. Finally, the self-similar multiscale unfolding of real networks has
practical applications. It can be used to produce scaled down and scaled up network replicas, a useful tool for
the study of problems in which network size is relevant, or to explore the behavior of dynamical processes that
involve interactions at multiple length scales.
Biography:
M. Ángeles Serrano is an ICREA Research Professor at the Dept. of Condensed Matter Physics of the University of
Barcelona (UB). She obtained her Ph.D. in Physics at UB, and a master in mathematics for nance from the Centre de
Recerca Matemàtica CRM. She is a founding member of Complexitat, the Catalan network for the study of complex
systems, and a promoter member of UBICS, the UB Institute of Complex Systems. Professor Serrano is a worldleading expert in Complex Network Science. Her work focuses on the role of space in real networks, producing maps
in a hidden geometry where distance measures the likelihood of interactions and enables multiscale unfolding. She
is also renowned for her research on multilayer networks in which di erent types of interactions or nodes coexist.
Applications of her work cover a wide variety of real systems, from biological to economic and socio-technological
systems.
———————————————————————————————————————————————————————————————
Speaker: Professor Antonio Acin - ICFO-The Institute of Photonic Sciences.
Title: Network quantum information processing
Abstract:
Small quantum networks consisting of several nodes sharing entangled states are within reach
with current and near-term technologies. They o er new possibilities for quantum information
processing beyond what achievable in standard point-to-point con gurations. In this talk,
quantum networks are considered in the device-independent scenario where devices are seen as
quantum back boxes processing classical information. We rst show how the characterization of correlations in
quantum networks is related to the study of causal networks. We then present several results illustrating the
possibilities these networks o er in the foundations of quantum physics or for the development of quantum
information technologies. In the rst case, we show how real quantum theory can be falsi ed in a small network
consisting of three observers in an entanglement swapping con guration. In the second, we discuss a proposal for
the implementation long-distance device-independent quantum key distribution.

Biography:
Antonio Acín is an ICREA Research Professor at ICFO-The Institute of Photonic Sciences. He has a degree in Physics
from the Universitat de Barcelona (UB) and in Telecommunication Engineering from the Universitat Politècnica de
Catalunya. He got his PhD in Theoretical Physics in 2001 from the UB. After a post-doctoral stay in Geneva, he joined
ICFO in 2003. At ICFO, Acín leads the Quantum Information Theory group. Professor Acín is a world expert in
quantum information theory, a highly inter-disciplinary area combining tools and concepts from mathematics,
computer science, physics and engineering. He is one of the inventors of device-independent quantum keydistribution, a milestone in the eld of quantum cryptography. He has also contributed signi cantly to research in
the novel eld of complex quantum networks. His research activity also covers aspects of foundations of quantum
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physics, quantum thermodynamics, many-body physics and quantum optics.

