
Date:         2 February 2015, Monday

Time:         4pm to 5pm

Venue:      Perseverance Room, Enterprise Level 5

Physical Behaviors of Biopolymers:

Applications & Implications for Life Sciences
By

Dr. Dai Liang  

Singapore-MIT Alliance for Research and Technology (SMART)

Abstract

DNA is one of the most important polymers in existence due to its role in biology and

biochemistry. In this talk, I will present the physical behaviors of DNA under various

conditions, including (1) DNA in nanofluidic channels, (2) knotted DNA, (3) the coil-globule

phase transition of DNA, and (4) DNA conformation change in a macromolecular crowding

environment. Computer simulations and theoretical analysis are applied to elucidate the

general physical mechanism behind the behavior of DNA under these conditions. All of

these scenarios play a role in emerging biotechnologies, and close parallels are found in

biological systems. Confining DNA in nanofluidic channels has been applied to genome

mapping. Knotted DNA molecules present interesting phenomena in the process of

sequencing genomes during nanopore translocation. The coil-globule phase transition

mirrors protein folding and DNA packaging. Macromolecular crowding is also experienced by

DNA in vivo due to the presence of a large amount of proteins. These results of can also be

generalized to other biopolymers, including proteins and cell cytoskeletons.
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