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Molecular dynamics simulations allow for the prediction of protein folding trajectories in all-atom resolution, thereby providing information
about the folding process that is difficult to obtain experimentally. If the molecular mechanics force field is incorrectly parameterized however,
molecular dynamics simulations may fail to accurately predict folding intermediates and the overall folding trajectory. Therefore, experimentally
known protein refolding intermediates based on force spectroscopy data may prove to be a helpful tool in validating the ability of molecular
dynamics simulations to refold proteins. We created models of the perturbed intermediates of titin 191 (I27) domain and consensus ankyrin
repeat structure, NI3C, using atomic force spectroscopy data. We then conducted refolding simulations of the intermediates using six different
force field/water model combinations. In doing so, we observed that the Charmm22 ., Amber fb15, and Amber ff14SB without dihedral
correction force fields had the easiest time refolding both protein intermediates. Additionally, it was observed that the dihedral correction to the
Amber ff14SB force field prevents the timely refolding of both intermediates. These results suggest that the parameterization of side chain
torsion angles can significantly help the refolding of protein structures. Additionally, the results imply that the ad hoc adjustment of dihedral
angles may impede folding trajectory predictions.

Recommended articles Citing articles (0)

View Abstract

ELSEVIER About ScienceDirect Remote access Shopping cart Advertise Contact and support Terms and conditions Privacy policy

We use cookies to help provide and enhance our service and tailor content and ads. By continuing you agree to the use of cookies.
Copyright © 2019 Elsevier B.V. or its licensors or contributors. ScienceDirect ® is a registered trademark of Elsevier B.V.

& RELX™

https://www-sciencedirect-com.proxy.lib.duke.edu/science/article/pii/S0006349518335951?via%3Dihub 11


https://www-sciencedirect-com.proxy.lib.duke.edu/browse/journals-and-books
https://www-sciencedirect-com.proxy.lib.duke.edu/user/register?targetURL=%2Fscience%2Farticle%2Fpii%2FS0006349518335951
https://www-sciencedirect-com.proxy.lib.duke.edu/user/login?targetURL=%2Fscience%2Farticle%2Fpii%2FS0006349518335951
https://www-sciencedirect-com.proxy.lib.duke.edu/science/article/pii/S0006349518335951/pdfft?md5=55f594403f73cd772bca7f51693c3cbb&amp;pid=1-s2.0-S0006349518335951-main.pdf
https://www-sciencedirect-com.proxy.lib.duke.edu/science/journal/00063495
https://www-sciencedirect-com.proxy.lib.duke.edu/science/journal/00063495/116/3/supp/S1
https://doi-org.proxy.lib.duke.edu/10.1016/j.bpj.2018.11.2330
https://s100.copyright.com/AppDispatchServlet?publisherName=ELS&amp;contentID=S0006349518335951&amp;orderBeanReset=true
https://www-sciencedirect-com.proxy.lib.duke.edu/science/article/pii/S000634951833594X
https://www-sciencedirect-com.proxy.lib.duke.edu/science/article/pii/S0006349518335963
https://www-sciencedirect-com.proxy.lib.duke.edu/topics/biochemistry-genetics-and-molecular-biology/molecular-dynamics
https://www-sciencedirect-com.proxy.lib.duke.edu/topics/biochemistry-genetics-and-molecular-biology/protein-folding
https://www-sciencedirect-com.proxy.lib.duke.edu/science/article/abs/pii/S0006349518335951
https://www.elsevier.com/solutions/sciencedirect
https://www-sciencedirect-com.proxy.lib.duke.edu/customer/authenticate/manra
https://sd-cart-elsevier-com.proxy.lib.duke.edu/
http://elsmediakits.com/
https://service-elsevier-com.proxy.lib.duke.edu/app/contact/supporthub/sciencedirect/
https://www.elsevier.com/legal/elsevier-website-terms-and-conditions
https://www.elsevier.com/legal/privacy-policy
https://www-sciencedirect-com.proxy.lib.duke.edu/legal/use-of-cookies

