[image: image1.jpg]


[image: image2.png]


Distinguished Young Scientists Seminar 2012

Blood Clotting-Inspired Polymer Physics

Charles Edward Sing
Graduate Student, Massachusetts Institute of Technology
[image: image3.png]CHEMICAL ENGINEERING
UNIVERSITY of WASHINGTON




Biological systems utilize an incredible array of poorly understood but potentially powerful polymer physics. In seeking to both understand and emulate principles used by biological systems, we focus on a specific protein that is a crucial component of the blood clotting cascade, von Willebrand Factor (vWF). At the site of a wound, the body has the ability to precisely manipulate this molecule’s conformation and activate it at specific locations – rendering vWF a “targeted” biological molecule. Such refined control over a polymer’s conformation and location will be immensely powerful if it is possible to reproduce the relevant physics in designed biological or synthetic systems such that they are tuned to a desired response.

Conveniently, vWF’s hierarchical structure lends itself to surprisingly simple simulation models that enable us to perturbatively explore the ramifications of incorporating increasing levels of complexity into our models. A large amount of the physics involved in this process is either underdeveloped or unexplored, and we have developed several analytical and numerical theories that highlight the most critical features of vWF behavior. We have thus provided the first comprehensive theory on the physical mechanism of vWF regulation. These theories, which are based off coarse-grained models, not only describe the biological behavior of vWF but represent much more general systems that can be harnessed in the development of designed synthetic materials as well. In this spirit, we have recently incorporated these concepts into models that have clarified the principles governing the molecular mechanical response of protein-based biomolecules (such as titin or spider silk) on a statistical mechanical level, and we have started investigation into the dynamics of self-associating gels and melts. We anticipate these single-molecule manipulation concepts being incredibly useful in applications as diverse as drug delivery, biological processes, single molecule mechanical design, and the processing of polymeric materials at the nanoscale.
Date:   Monday, August 6, 2012





�


Time:   4:00 — 5:00 p.m.  











Place:  PAA 102











