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Short research statement: THE SYSTEMS CHEMISTRY OF PEPTIDE NETWORKS

The main research effort in the Ashkenasy lab is devoted to the design and synthesis of multi-component
chemical systems, termed molecular networks, and for the analysis of their dynamic self-organization. This
study, which is central to the Systems Chemistry field, is inspired by the complexity and high-order observed by
molecular networks within cells. Our findings can be used for understanding the organizational principles of
biological systems, to shine light on plausible scenarios in early molecular evolution and the origins of life, and
to develop devices for nanotechnology and biotechnology. We use peptides and proteins as the active
components in these studies, and thus the observed structure-function relationships are further used to study
fundamental processes, such as protein folding and protein interactions with small molecules and bio-
macromolecules.

Leadership positions in Systems Chemistry and the Origin of Life Fields.

1. Chair of the "Edmond J. Safra Center for the Design and Engineering of Biopolymers" since 2007. The
research center mainly focuses on a multi-level design approach, as well as preparation and characterization, of
biopolymers with novel functionality thus serving as a focal point for cutting edge research in fields related to
nano-biotechnology. 2. Since 2013, a committee member and Chair (2013-16) of the Isracl Society for
Astrobiology and the Study of the Origin of Life (Ilasol). Several times head of the ILASOL annual meetings
organization committee. 3. Management committee member and Vice Chair of two European COST Actions on
systems chemistry (CM0703 and CM1304; 2011-2020), which brought together about 100 European research
groups active in the areas of origin of life, far-from-equilibrium systems and supramolecular chemistry. 4.
Founder and co-chair of the 1% Gordon Research Conference on Systems Chemistry (July 2018). 5. Director of
the Minerva Center for Studying the Planetary Emergence of Life (from 2023). The center research focuses on
studying complex adaptive systems formation and evolution - from building blocks to reproducing adaptive
networks.

Teaching Activities
1. Organic Chemistry course for 2™ year undergraduate chemistry students.
2. Physical Organic Chemistry course for 3™ year undergraduate chemistry students.

3. Organic Chemistry Laboratory course for 2" year undergraduate chemistry and chemical engineering
students.

4. Selected Topics in Supramolecular Chemistry course for graduate chemistry students.



5. Supervisor of undergraduate project students every year.

Mentoring:

Around 20 M.Sc. students, 15 Ph.D. students, and 15 postdoctoral researchers have graduated from our lab (as
of the beginning of 2026).

Currently the lab includes 1 MSc and 6 PhD students, 3 postdoctoral researchers, a senior research associate,
and lab manager.

Collaborators:

Professor Nurit Ashkenasy @ Ben Gurion University, Israel

Professor Ayelet David @ Ben Gurion University, Israel

Professor David G. Lynn, Emory University, GA, USA

Professor Andres de la Escosura @ UAM, Madrid, Spain

Professor Yifat Miller @ Ben Gurion University, Israel.
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