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1P117  Single Nucleosome under Tension and Torsion

Jen-Chien Chang!, Michel de Messieres?, Arthur La Portal (! Dept. Phys.,
University of Maryland, USA, 2National Institute of Health, Bethesda,
MD, USA)

The fundamental chromatin packing unit in eukaryotes is the nucleosome.
Prior single-molecule experiments have exerted linear tension to stretch
both chromatin fibers and mononucleosome, which have given
information on the nature of the free-energy barrier for a particular
disruption pathway. We develop a theoretical model including torsional
constraints, which suggests that the disruption pathway may be sensitive
to the torsional loading of the nucleosome. Experimentally we apply force
and torque simultaneously to disrupt a mononucleosome using an optical
torque wrench. Positive supercoiling is found to destabilize the
nucleosome while negative supercoiling has little effect, which is

consistent with our model.



