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Abstract

Neurotransmitter Sodium Symporters, a family
that includes dopamine and serotonin
transporters, are the target of several inhibitors,
including  the tricyclic  antidepressants
desipramine, clomipramine, and imipramine.
Crystal structures of the homologous bacterial
transporter, LeuT, have been solved with these
inhibitors bound. Parameterization of the

Conclusions

* 100K steps/window or fewer may be sufficient to
get reliable FEP results

o Alternative TCA atomic charges would most
significantly affect the distribution in the charged
tails

* FEP calculations may be most accurate when the
all molecules are unfixed and all atoms are coupled to

* 100K, 200K, and 400K steps/window
* 25 windows, small AX at beginning and end of calculation
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* System in vacuum T s
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* Aqueous AAGy;, g, calculations
100K steps/window, 25 windows The LeuT A clominrami
I . . _ values using the tollowing binding pocket, from ref. (3)

equation:
LeuT +TCA—24Gus | euT : TCA

inhibitors in the CHARMM force field was AG binding = RT In(IC50) LouT 1o 6 LouT +TOA

:g:::rpg:i; nbuEFEtg)e Zzil:ll:l;is; frlelesmegnex;igl}; * Alternative at(?mic charges for clomipramine TCA—2S: 54 FUtU re ResearCh
parameters compared poorly with experimental * Calculated at the HF/6-31G(d) level of theory AAGy, = AG, —AG, * Continue to refine CHARMM parameters for
results. Several alternative methods of FEP * Both MSK anfi ChelpG methqu employed Method for determining AAGy,;,4;n, TCAs by using various sets to perform calculations
calculations were explored, and additional sets * Energy of solvation FEP calculations that can be compared to experimental results (e.g.,
of parameters are suggested for further * 100K steps/window, 39 windows Ay —20 A, pKa prediction)

* Better sampling around A = 0.5, where electrostatics are
fully decoupled and van der Waals begin to be decoupled
* Performed on decane and parameterized CHARMM test A —2% 50

set AAG,,, =AG, - AG,

-AG,

2G5 A, * Investigate alternative methods for implementation

of FEP calculations into NAMD, including those
that can separate electrostatic decoupling from van
der Waals

* Use proper TCA parameters to perform FEP
calculations that simulate the mutation of an
inhibitor-binding residue and compare these results
with mutagenesis studies. This data can be used to
efine the computational model of TCA binding tg

Introduction

Method for determining AAG,,

*All FEP calculations performed in NAMD 2.7b1* using

Free energy perturbation (FEP) calculations can be periodic boundary conditions, Langevin dynamics, and TIP3P

used to predict the free energy change that
accompanies manifold biochemical phenomena,
including protein-ligand binding, mutation of a
residue, and solvation of a molecule. The calculations
use the Zwanzig equation! to estimate the change in
energy between two states:

Mutated Residue: LeuT Asp 404 > Ala FEP Calculations of Aqueous AAGiiyging Results

e.g., DAT).
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