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Manipulation of temperature can be used to actuate DNA origami nano-hinges containing gold

:00.01 . . . .. . .
DOI:00.0000700000000K nanoparticles. We develop a physical model of this system that uses partition function analysis of the

interaction between the nano-hinge and nanoparticle to predict the probability that the nano-hinge is
open at a given temperature. The model agrees well with experimental data and predicts experimental
conditions that allow the actuation temperature of the nano-hinge to be tuned over a range of
temperatures from 30°C to 45°C. Additionally, the model reveals surprising physical constraints
on the system. This combination of physical insight and predictive potential is likely to inform
future designs that integrate nanoparticles into dynamic DNA origami structures. Furthermore, our
modeling approach could be expanded to consider the incorporation, stability, and actuation of other
types of functional elements or actuation mechanisms integrated into nucleic acid devices.

* Corresponding author.

@ Department of Physics, The Ohio State University, Columbus, OH 43210, USA. E-mail:
bundschuh@mps.ohio-state.edu

b Interdisciplinary Biophysics Graduate Program, The Ohio State University, Columbus,
OH 43210, USA.

¢ Department of Chemistry, Imperial College London, Molecular Sciences Research Hub,
80 Wood Lane, London W12 0BZ, UK.

4 Department of Mechanical and Aerospace Engineering, The Ohio State University,
Columbus, OH 43210, USA.

¢ Department of Chemistry and Biochemistry, The Ohio State University, Columbus, OH
43210, USA.

I Division of Hematology, Department of Internal Medicine, The Ohio State University,
Columbus, OH 43210, USA.

8 Center for RNA Biology, The Ohio State University, Columbus, OH 43210, USA.

t Electronic Supplementary Information (ESI) available. See DOI:
00.0000/00000000.

Journal Name, [year], [vol.], 1 |1



