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Ten-Microsecond Molecular Dynamics Simulation of a Fast-Folding

WW Domain

Peter L. Freddolino,*T Feng Liu,* Martin Gruebele,**8 and Klaus Schulten*
*Center for Biophysics and Computational Biology, TBeckman Institute, ¥Department of Physics, and SDepartment of Chemistry,

University of lllinois at Urbana-Champaign, Urbana, Illinois 61801

ABSTRACT All-atom molec

unprecedented level of detall FEﬁ = 71-__ 7|_\ w_;&:]:#o L \<’D 75\0)_%.—-—. ==

sufficiently sampling the micrc

dynamical sequence of event 'Ik,._.\jé&’)f"?ﬁ\ —DI2al—iarmOmEIC
requires both improvements 9{%4 ,L,\%:’&é &[igh\gfﬂ

testing of force fields in the co

of the folding process at an
ntial both due to difficulties in
d may yield neither the correct
computational methods thus
r timescales accessible, and
f an incipient downhill-folding

WW domain mutant along with measurement of a molecular time and activated folding time of 1.5 microseconds and 13.3
microseconds, respectively. The protein simulated in explicit solvent exhibits several metastable states with incorrect topology and

does not assume the native state during the present simulations.

TNGINGA—BDSLIEHH BRI E

Freddolino et al. Biophys. J. 94, L75 (2008).
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Millisecond-Scale Molecular Dynamics Simulations
on Anton

David E. Shaw *, Ron O. Dror, John K. Salmon, J.P. Grossman, Kenneth M. Mackenzie,
Joseph A. Bank, Cliff Young, Martin M. Deneroff, Brannon Batson, Kevin J. Bowers,
Edmond Chow, Michael P. Eastwood, Douglas J. lerardi, John L. Klepeis,
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Mark A. Moraes, Stefano Piana, Yibing Shan, and Brian Towles

D. E. Shaw Research, New York, NY 10036, USA

* Correspondence: David.Shaw@DEShawResearch.com

rhodopsin Blue Gene/LL  Blue Matter
[LAR x86 cluster  Desmond

I(;f:;gth Protein Hardware Software Citation
1031 BPTI Anton [native] Here
236 pW Anton [native] Here

10 WW domain x86 cluster NAMD [10]

2 villin HP-35  x86 GROMACS [6]

2 rhodopsin Blue Gene/L Blue Matter [25]

2 [12

2 [

Table 1: The longest (to our knowledge) published all-atom MD
simulations of proteins in explicitly represented water.
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