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ABSTRACT | | | | GENERALIZED ELASTIC NETWORK CONCLUSION
In particular, the EN is based on a single-parameter harmonic

The Elastic Network (EN) is a prime model that describes potential between residues that are represented by the C, (GEN) MODEL » We show that the GEN model maintains a close match with
'he long-time dynamics of biomolecules. However, the use of atoms. In this model, the harmonic interaction is included The BN model define I | 1 b the f U the EN, while it reproduces the F,,.x in AFM-pulling
harmonic potentials renders this model insuflicient for study- when the VAW radii of two residues overlap. This interaction o c mzo eh CHHE ar}]inoglc potengzla > Y tCe L }?amh— experiments.
ing large conformational changes (e.g. stretching of proteins, aims to mimic the electrostatic and van der Waals interactions. (tfr‘ B 7;0) ’tW eref :?1 15 L i .1stanqcec etweer; E‘ .at((i).mst.m t.te « And its foundation is based on the EN model with no
nOClIlg and thermal U.IlfOldiIlg). Here, we extend the capa- The covalent bonds aﬁ_ong the backbone of C@ are also describe HALIVE SLHICLIIE O © Protelll a%lCh d CONSTAlIL L 1ca,. mg 1o agsumptjoﬂ about the backbone Connecti\/ity and the iny
L qeps - - L Ry strength. The energy scale associated to the EN model is given . . .
vilities of the EN model by using: by the same potentla__ (Flg 1) requlrement 1S the energy gcale Separatl()n

by epn = CR%.
[n our model (GEN) we replace the EN bonds by a Go-like
description as follows:

« A harmonic approximation described by Lennard—Jones (€EN > €em > €narm) between contacts.

(LJ) interactions for far contacts and Go-like contacts for

native ones. REFERENCES
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where 1 is the distance between any pair of i and j C,, atoms in J. Chem. Theory Comput., 4(5):819-834, 2008.
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with an elastic network (EN) model (the Elnedyn model [2]) 4] P. E. Marszalek, H. Lu, H. Li, M. Carrion-Vazquez, A. F. Oberhauser,
which maintains the overall structure (e.g. secondary struc- SIMULATION RESULTS Eétslfr};ulzggp(g%i;ié\(d) PSS;? e
‘;gre). However: the use of the EN mOde} restricts the U,Se O:,? Figure 1: Left panel shows the EN model for a protein (PDB id: 1L2Y), the " VVe ben?hmark the GEN mOde.l with E_N m(.)del Dy 7 o .
Aiiﬂe MARTINI 2;01”(3.6 held for the study of large contormational “unbreakable” harmonic EN contacts are shown in blue color. Right panel computing the Normal Modes in protein (Flg. 2)' ACKNOWLEDGMENTS
changes (e.g. folding). Our model the GOMARTINI [3] re- « In simulation GEN model allows study of conformational

shows the Generalized EN model. Additional color lines are used to describe

moves this limitation. Here, we investigate its implication and | | chanees (see stretchine results in Fie. 3 This research has been supported by the NCN, Poland, under grant
N model native and non-native contacts. 508 { 5 3-3). No. 2015/19/P/ST3/03541 and the European Framework Programme VII

NMP Grant 604530-2 (CellulosomePlus).

oeneralization for the

IMPORTANT RESULT

We enable the use of the EN model for the description of large conformational changes in proteins while it retains its analytical
capabilities such as the determination of the normal modes.

» Please visit: GoOMARTINI and GOEN codes tutorials at:

website: htttp://info.ifpan.edu.pl/~panos/panos/GoMartini.html
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