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Entropy-driven DNA tug-of-war and confinement-induced reptation in 2D slitlike channels1

CHIA-FU CHOU, Academia Sinica

Given its simplicity in geometry and fabrication, nanofluidic confinement, in the form of nanoslits, nevertheless offers unique
platforms for the study of molecular biophysics and single molecule analysis [1-3]. Here, we established an entropy-driven
single DNA tug-of-war (TOW) system composed of two micro-to-nanofluidic interfaces bridged by a nanoslit. This surpris-
ingly simple system enables us to study polymer TOW dynamics and the conformation recovery through entropic recoiling,
without using sophisticated external force apparatus such as optical tweezers, magnetic tweezers, and atomic force microscopy
[4]. By changing the slit length and depth, we determined the scaling behavior of the entropic recoiling force (frec) on the
nanoconfinement (h) to be frec ∼ 1/h for h = 40-110 nm. This observation is also supported by our scaling analysis [5]. Fur-
ther, we observed unexpected reptation of single DNA molecules in nanoslits of 25 nm height or less. The reptation behavior
is quantitatively characterized using orientation correlation and transverse fluctuation analysis. We propose that tube-like
polymer motion arises for a tense polymer under strong uniaxial confinement and the interaction with the surface-passivation
polymers.
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