Peter Csermely Weak Links

Weak Links
The Universal Key to the Stability
of Networks and Complex Systems

Peter Csermely
(September 2005
weaklink(@puskin.sote.hu
www.weaklinks.sote.hu)

Synopsis

The author is a professor of biochemistry, who studied the weak links between proteins for 15
years, and was intrigued by the unexplained, stress protein-induced stabilization of cells and
animal development. When he started to look for an explanation, a strikingly general
statement emerged from sporadic data published in various disciplines: weak links stabilize
complex systems. This book is to show the exciting consequences of this concept in all areas
of science providing a universal key to understand the stability and diversity of networks
ranging from the atomic to the planetary level. The author builds on recent advances showing
an astonishing identity in the topology of various networks, and shows that weak links play a
major role to stabilize most, if not all of them. The initial part of the book gives a concise
summary of the structure, dynamics and perturbations of networks. Further chapters raise lots
of exciting examples from the role of weak bonds developing macromolecular structures,
through the role of weak protein-protein interactions in genetic stability, evolution, aging and
cancer, as well as the stabilization of neural networks, social nets, the human language,
software systems, town architecture, business organizations, the world-trade web and the
whole ecosystem around us by weak links. The book is written to a general audience having a
high school science education. Besides a panel of eminent scientists from a broad range of
various disciplines and a number of high school student researchers will be asked to read the
text and suggest modifications to increase its clarity. However, despite its popular tone, the
book will use a sharp logic throughout, and will cite all the key original references proving the
concept. The book will synthesize the network-, holistic and dynamism-oriented approaches
of the books published recently in the field, and use them to prove and elucidate its take home
message: weak links stabilize complex systems.
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