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Moleculardynamics(MD) can improve the succesgate of In silicotools for drug
discovery and protein engineering by accounting for protein structure
flexibility/plasticity and predicting the time-dependent behavior of a molecular
system,but requiresspecializedraining and skills,what impedespracticaluse by
manyinvestigators We havedevelopedthe easyAmber a set of wrapperscriptsto
assistthe MD simulationusingthe Ambersuite. Theautomatedworkflow supports
all stepsfrom the initial & & U mdléc@admodelto the MD dproduction NHzyT lge
softwareis freely availableat https:// biokinetbelozerskynsuru/easyAmber

Stepby-step practical guideo the easyAmbesoftware was published in
Suplatov D., Sharapova¥Y.@ S R I(2820krasyAmbera comprehensive toolbox to automate the moleculai?
dynamics simulation of proteindBioinformComputBiol.DOI:10.1142/S0219720020400119

Step l:auto ligand .pl Step3:auto run .pl

T Theautoligand.pl masterscript assists T Theautomodel.pl  masterscriptassists
the preparationof adraft version of Amber the preparation of theAmber parameter files | ¥ Theautorun.pl  masterscriptaccommodateshe sevenstep MD
parameterfiles fora custom lowmolecular for full-atom molecularsystemof a protein simulation pipeline the initial optimizationof the molecular system (i.e.,
Weight |igand; or a prOtein”gand Comp|ex IN a cubic water three—step energy minimization withvater relaxatior), heating (|n the NVT

T afully automaticapproach attemptgo box; ensemble), equilibration (in the NPT ensembfellowedby the
calculate AMABCCharges on atoms using T Two generapurpose combinations okmber classical/conventiona¥D (in the NVT ensemble), angtionally concluded
the amlbcc utility and the quantum force-fields andwater modelsare supported: by the accelerated MD simulation (in the NVT ensemble
chemistry progransgm called via the the conventionaFF14SBorce-field with the + The two majoMD methods(classical MD and accelerated MD) togetban
antechamber tool; three-point TIP3Por four-point TIPAPEW helpto assesprotein structure flexibilityon awide rangeof timescales;

T asupposedly more precise approach using solventand FF15IPQorce-field with the t The scriptcaedza SR U2 SESOdzu S apededEaRidzkapA 2 Y
the R.E.D. wekserveris recommended for three-point SPCEbsolvent; stationequipped with a compatible gaming GRatcelerator, as well as help
advanced users and is described in detail in.  $ Additional covalenbonds (e.g.disulfide to manage huge workloads @powerfulsupercomputer;
the online tutorial. bridges), new atom types, and auxiliary force ¥ Auxiliary scripts are available to assist gustprocessingf the finally

fieldscan be set by the user. calculated MD trajectories.

Examples

« Molecular modeling assisted by tleasyAmbeshowed

that the type Il inhibitorDoramapimocdcan bind to the

KdzY | vy LJo y ‘activdtadipddtirskihase even when

the activationloop isintheDFGWA Y Q &aial S 6! 0 @gKIFG Aa
followed by the ligandnduced conformational changes,

which finally improve accommodation of the inhibitor-[(B.

Molecularmodeling assisted by theasyAmberevealed a
significant difference in spatial organizationhmmologous
neuraminidase®f the pathogenrStreptococcupneumoniae
the lectin and catalytic domains d&fanBand NanCform
rigid globules stabilized by multiplaterdomain
Interactions, whereas IiNanA the two domains are
separated by a 16 amino acids long flexible lirkar
characteristioof proteins that requireconformational
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