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Abstract:

Genetic information buried in nucleosome is made accessible for replication, transcription, repair,
and remodeling by partial unwrapping of nucleosomes. However, the mechanism for unwrapping
of nucleosomes is poorly understood. The authors employed optical tweezers techniques and a
single-molecule FRET to detect its local conformational transitions under force. They
demonstrated that nucleosomes unwrap asymmetrically and directionally under force governed
by the local flexibility of nucleosomal DNA imposed its sequence.

References:

Ngo, T.T., Zhang, Q., Zhou, R., Yodh, J.G., Ha, T. Asymmetric unwrapping of nucleosomes under
tension directed by DNA local flexibility. Cell, 160: 1135-1144, 2015.

Hall, M.A., Shundrovsky, A., Bai, L., Fulbright, R.M., Lis, J.T., Wang, M.D. High-resolution
dynamic mapping of histone-DNA interactions in a nucleosome. Nat. Struct. Mol. Biol., 16: 124-
129, 20009.

Bondarenko, V.A., Steele, L.M., Ujvari, A., Gaykalova, D.A., Kulaeva, O.l., Polikanov, Y.S.,
Luse, D.S., Studitsky, V.M., Nucleosomes can form a polar barrier to transcript elongation by
RNA polymerase Il. Mol. Cell, 24: 469-479, 2006.

Chua, E.Y., Vasudevan, D., Davey, G.E., Wu, B., Davey, C.A., The mechanics behind DNA
sequence-dependent properties of the nucleosome. Nucleic Acids Res., 40: 6338-6352, 2012.
Vafabakhsh, R., & Ha, T., Extreme bendability of DNA less than 100 base pairs long revealed by
single-molecule cyclization. Science, 337: 1097-1101, 2012.



