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Molecular dynamics simulations are used to study thermodynamic, dynamic and
structural properties of the water-methanol mixtures as a function of the methanol molar
fraction. Unlike previous studies in recent literature, in this work we use molecular models
which reproduce the experimental value of dielectric constant for each liquid (T = 298.15
Ky p = 1 bar). These analytical potentials are the TIP4P/e! model for water, whereas for
methanol we use the model of Salas, J. and Alejandre, J.?2 and a new parameterization
which improves the description of the binary mixtures.

!Fuentes-Azcatl, R.; Alejandre, J. Non-polarizable force field of water based on the dielectric
constant: TIP4P/e. J. Phys. Chem. B, 2014, 118 (5), 1263-1272.

2Salas, F.J.; Alejandre, J. Systematic procedure to parametrize force fields for molecular fluids.
J. Chem. Theory Comput., 2015, 11 (2), 683-693.
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Phase diagrams on ternary and quaternary lipid mixtures showing the existence of liquid-disordered
(Id), liquid-ordered (lo) and a mixed phase (Id+lo) are now well established. Although the Id+lo is
generally accepted for binary mixtures of cholesterol and phospholipids with saturated acyl chains, the
existence of a phase separation in mixtures of cholesterol with phospholipids that have one saturated
and one unsaturated acyl chain is not universally accepted. There are reports of a phase diagram on the
mixtures POPC/Chol and POPC/Erg and nystatin activity co-related to this purported phase diagram;
with a maximal activity appearing in the mixed phase. In a recent work we presented a Molecular
Dynamics (MD) study of a POPC membrane with different cholesterol concentrations along the phase
diagram and computed the order parameters binned in the xy-plane as well as the cholesterol density.
The results support the existence of alateral heterogeneity of cholesterol, present mainly in the mixed
phase. Here we extend the previous study to consider also membrane thickness as well as the evolution
of these distributions aong a ps of simulation. We observed structures that support the idea of
cholesterol lateral heterogeneity is present in this binary mixture. The MD simulations alowed us to
advance in the understanding of the molecular structure changes resulting from phase differences.
Funding: DGAPA-PAPIIT-RG100416 and ITSZO.
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Abstract

lonic liquids (ILs) are molten salts at room temperature with a pair of ions: cation and anion.
In recent years the study of this compounds has grown in the academic and industrial
communities due to its properties®?. Nowadays, there are lack of information about ILs in
both bulk behavior and molecular structures. In order to deepen in the understanding of i)
the IL interactions, ii) the H-bonds and iii) the structure generated by 1-butyl-3-
methylimidazolium cation and bis(trifluromethylsulfonyl)imide anion ([bmim][Tf;N]), we
have carried out a Molecular Dynamics study. An H-bonding [C-H:--O] analysis of
[bmim][Tf2N] has been made under the distance and energy criteria of weak H-bond (see
Fig. 1-a). Furthermore, it was determined the interaction energy and number of H---O
interactions with both Equilibrium Molecular Dynamics (EMD) and Non-Equilibrium
Molecular Dynamics (NEMD). The rheological behavior of [bmim][Tf,N] at 298.15 K has
been calculated in a NVT ensemble together with SLLOD equations of motion in NEMD. The
effect of H-bonds in the viscosity is associated with the decrease of interactions cation-
anion while shear rate is increasing (Fig. 1-b).
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Figure 1. Schematic representation of (a) both hydrogen bonds and large interactions on cations and anions,
and (b) connection between viscosity and H-bonds vs y.

1. J.S. Wilkes, P. Wassercheid and T. Welton. lonic Liquids in Synthesis. Introduction. Wiley-VCH, 2008.
2. M. Deetlefs, M. Fanselow and K. R. Seddon. lonic liquids: the view from mount improbable. RSC Adv., 6: 4280-
4288, 2016.



Absor ption of Benzene by Different Solvents.
Hugo M. Flores-Ruiz*®, Edgar Nufiez-Rojas® and José Algjandre”
2Departamento de Ingenieria, Universidad Autonoma del Estado de Hidalgo, campus

Ciudad Sahagun. Colectivos Dina, zona industrial, 43970, Ciudad Sahagun, Hidalgo.
Email: hugomarcel ofr@gmail.com

abDepartamento de Quimica, Universidad Auténoma Metropolitana-1ztapalapa. Av. San
Rafael Atlixco 186, Col. Vicentina, 09340, México Distrito Federal, México.

The presence of aromatic compounds in the gasoline is a serious and current problem.
Carcinogenicity of these compounds has been demonstrated and therefore there exists
the need to control the composition of such compounds. Typical separation methods like
distillation present problems due to the volatile nature of the organic compounds. An
alternative solution has been absorbing aromatic compounds by means of solvents with
affinity with these molecules (Solvent extraction). Such solvents must have special
features, they have to present solubility with aromatic compounds and at the same time
they have to be polar, so that they do not mix with aiphatic hydrocarbons. Molecular
Dynamics simulations of the absorption of benzene in both polar solvents and ionic
liquids were carried out from a bezene/dodecane/solvent ternary mixture. Benzene
absorbed was mixed with dodecane, this mixture emulated the gasoline with aromatic
compounds. Results, based on density profiles anaysis, showed that solvents which
structure is based on the pyrrol functional group presented a good absorption and thisis
in an excellent agreement with experiments. On the other hand, it was found that ionic
liquids with a ring containing two nitrogen atoms did not show affinity with benzene.
This kind of absorption has been barely studied by molecular ssimulations before and it
was found that with force field interaction parameters chosen it was possible to
characterize the process as it has been observed experimentally.
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The evolution of clusters in a soft granular submonolayer is examined [1]. Their final state
is characterized in terms of the fractal dimension, typical cluster size and the mean
number of nearest neighbours. Their evolution towards this state can be understood by
considering dissipation and a Yukawa repulsion with time-dependent truncation. This
approach is of potential interest for understanding other dissipative soft systems. The
relationship found between cluster size and the number of nearest neighbours can be
explained assuming the latter varies only due to the incorporation of new constituents.
This assumption is likely applicable to numerous other statistical systems, making these
results of interest well beyond the particular system examined.
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With the aim of providing complementary data of the thermodynamics properties of the triangular well
potential, the vapor/liquid phase diagrams for such potential with different interaction ranges were
calculated in two dimensions by Monte Carlo and molecular dynamics simulations; also, the
vapor/liquid interfacial tension was calculated. As reported for other interaction potentials, it was
observed that the reduction of the dimensionality makes the phase diagram to shrink. Finally, with the
aid of reported data for the same potential in three dimensions, it was observed that this potential does

not follow the principle of corresponding states.
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The TMEM16A protein is a calcium activated chloride channel (CaCC). It is present in various sensory
cells, including: olfactory neurons, photosensitive receptors and dorsal root ganglia. They areinvolved
in the regulation of epithelial transport, smooth muscle contraction, neuronal and cardiac excitability,
and sensory transduction. Rapamycin and FK-506 are structurally related macrolide antibiotics. The
effects as immunosuppressants are well recognuzed and are known to be mediated by their interaction
with the FKBP12 immunophilin. In this work, using computational Docking techniques, the possible
mechanisms by which rapamycin, FK-506 and FKBP12 modul ate the TMEM16A channel in silico will
be analyzed. Initially, we considered the possibility of adirect interaction between rapamycin and FK-
506 with TMEM 16. However, our results suggest that the effects exerted by both immunosuppressants
are mediated by the FK-BP12 binding protein, as has been shown to occur in the immune system.
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We carried out classical molecular dynamics simulations in the canonical
ensemble (NVT) to calculate the line tension associated to the liquid-vapor
interface of a mixture of equally charged ions modeled through the soft
primitive model. We derived the two dimensional pressure tensor components
needed in the calculation. The Ewald parameters, cutoff radius and interfacial
length were chosen to make sure that the line tension values were free from
artifacts. We found a decreasing behavior of the line tension as temperature
Increases.
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We present an equation of state for Mie (a, b) potentials [1] based on the Discrete Perturbation
Theory (DPT)[2]. Using a discrete version of the intermolecular potential given as a sequence of
square shoulder and/or square wells, an analytic expression for the Helmholtz free energy can be
obtained as a function of the density and temperature. Some illustrative cases with different inter-
molecular parameters (a, b) are shown. The vapor-liquid phase diagram, internal energies and
pressures are compared with own simulation data and with data from the literature [3-7] obtain-
ing a good agreement. It is shown that from the theoretical vapor-liquid equilibrium curves for Mie
potentials a Corresponding States Principle is satisfied.
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Carbon nanotubes (CNTs) are widely studied due to their excellent electrical, mechanical, and thermal
properties, besides being able to combine with other elements to attain specific properties [1]. There are
several methods for the synthesis of CNTSs, such as laser ablation, arc discharge and Chemical Vapor
Deposition [2]. The last, is known as the most efficient method for large-scale production of CNTS,
which involves a carbon source (CH4, CoHa, CeHg) catalyzed by metal nanoparticles (Fe, Co, Ni) on a
substrate (SO, AlO3) [3]. The most common substrate used nowadays is the a-Quartz, which is the
most stable crystal structure of SiO, at atmospheric conditions [4]. However, one of the main issues
when the CNTs are growing is to control the nanotube diameter, which is related to the size of the
catalytic nanoparticle. Thus, molecular dynamics is an excellent tool to investigate this kind of
interactions crystal/metal. Energy of interaction (adsorption) is the first calculation to obtain an
interatomic potential in order to perform large-scale molecular dynamics. In this case, we have studied
the interaction a-Quartz/Nickel that is observed in Chemical Vapor Deposition (CVD) processes to
synthesize carbon nanotubes. To obtain the Ab Initio training set, al the systems were optimized with
VASP (Vienna Ab Initio Simulation Package) [5] using the projector augmented wave method (PAW)

and Perdew-Burker-Ernzerhof (PBE), with a high precision.
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All multicellular organisms must have an exquisite regulation of their cell mass turnover
during all their lifespan to avoid a variety of severe health disorders (1). Apoptosis is the
most common programmed cell death process in mammals. Members of the Bcl-2 protein
family flawlessly regulate the apoptotic process through interactions with several proteins
including members of the same family (2). Bcl-2 is the archetypical member of the family.
This protein is characterized by an intrinsically disordered region depicted as “flexible loop
domain” (FLD), and a transmembranal (TM) region that anchors mitochondrial external
membrane (3). Here we performed a comparative analysis of the archetypical member of
the family (Bcl-2) and one naturally occurring protein (Bcl-2A1) that lacks FLD as well as two
artificial constructs lacking the C-terminal domain (Bcl-2ATM and Bcl-2A1ATM). We
describe, at an atomistic level the conformational changes of each construct that might be
associated with the function of these proteins. We have found that both FLD and TM regions
stabilize Bcl-2 proteins. When both domains are present, they show a synergistic stabilizing
effect. These results have important implications for understanding interactions between

members of the Bcl-2 family and might be useful in rational drug design.

1.P. E. Czabotar, G. Lessene, A. Strasser, and J. M. Adams, (2014) “Control of apoptosis by the BCL-2 protein
family: implications for physiology and therapy.,” Nat. Rev. Mol. Cell Biol.

2.C. Borner, (2003) “The Bcl-2 protein family: Sensors and checkpoints for life-or-death decisions,” Mol.
Immunol.

3.llizaliturri-Flores, J. Correa-Basurto, M. Bello, J. L. Rosas-Trigueros, B. Zamora-Lépez, C. G. Benitez-Cardoza,
and A. Zamorano-Carrillo, (2016) “Mapping the intrinsically disordered properties of the flexible loop domain of
Bcl-2: a molecular dynamics simulation study,” J. Mol. Model.
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Abstract

In this work we calculated the shear viscosity for the [C4amim] [PFs] ionic liquid by using the Green-Kubo equation
with block time-origin analysis(ll and equilibrium molecular dynamics simulations in the NVT ensemble at 350 K;
Several analysis were carried in order to determine the appropriate equilibration and production times to ensure a
diffusive regimel23], also the following variables were determined to obtained robust viscosity calculations: length
of simulation time (t4), window width (tw), spacing between windows (¢s),[1] and the number of terms in the pressure
tensor (P;) and their combination needed, in order to obtain robust results for the ionic liquid viscosity.[14-9]

The calculation of the shear viscosity is a difficult task because of the sluggish dynamic behavior of the ionic
liquids.[291 The first step to obtain appropriate viscosity calculations is to verify that the [C4amim][PF¢] lies on the
diffusive regime,[23] determined by the o?(t)(23] and S(t),[2] metrics; The diffusive regime is promoted using
equilibrium simulations with more than 50 ns with an all-atom force field and high temperatures. Also is important
to determine the necessary components of the pressure tensor and their combination for reliable statistics.[8] Next,
the calculation of the shear viscosity is performed using the block time-origin analysis[!] to obtain a robust behavior
for the pressure-correlation functionl® and finally we performed an average over 10-20 independent molecular
dynamics trajectories similar to Maginn et al.[10] The molecular simulations in this work used an all-atom force field

developed by Gallo et al.[11],
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Resumen

La reaccion de Belousov-Zhabotinsky (BZ) ha sido muy estudiada debido a su
analogia con mecanismos de retroalimentacion quimica presentes en la fisiologia
humana [1]. Muchos han sido los esfuerzos por entender la dinamica de dicha
reaccion quimica mediante modelos matematicos de ecuaciones diferenciales
ordinarias no lineales [2,3,4]. Sin embargo, el mecanismo de reaccion no ha sido
del todo explicado, puesto que los modelos planteados Unicamente describen un
comportamiento parcial de la reaccion. En el presente trabajo se obtiene una mejor
aproximacion matematica para explicar el comportamiento no lineal de la reaccion
de Belousov-Zhabotinsky. Un modelo méas robusto de la dindmica de la reaccion BZ
serviria para entender detalladamente el mecanismo de reaccion asi como sus
multiples aplicaciones. Una aplicacion de la reaccion BZ podria ser en el area de la
Medicina, debido a que dicha reaccion podria emplearse como sensor quimico, el
cual podria detectar especies quimicas como la glucosa, acido Urico, colesterol, etc,
debido a que la presencia de una especie quimica extrafia en la reaccion BZ podria

provocar una variacion en la amplitud y periodo de las oscilaciones quimicas.
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The biochemical significance of the NaCl-H,O solution In living beings, coupled to its
commercial and industrial importance, raises numerous questions of its behavior under
different conditions; facing the difficulty of multiple experimentation with numerous variables,
chemistry has found in molecular dynamics simulations a promising scope to understand
and predict the physical and chemical properties.

Two proposals for theoretical-computational models were analyzed for the description of
NaCl in aqueous solution: NaCl/e, a parameterized force field that optimizes the radial
particle-particle interaction, involving the Lennard-Jones and Coulomb potentials, so that the
model can adequately reproduce the experimental data and the SPC/e model that defines
water as a non-polarizable rigid molecule where the intermolecular force field between two
water molecules is also led by the Lennard-Jones potential and Coulomb interactions.

The main objective was to analyze together the surface tension in correlation with
experimental data, which is the amount of energy needed to stretch or increase the surface
area of a liquid per unit area, involving intermolecular forces, therefore, surface interaction
is directly proportional to the size of those forces. The methodology used for correlation
consisted in the representation of the molecular dynamics simulation with GROMACS, were
the motion equations were solved using the Leap-frog algorithm in the overall NPT
conditions: pressure of 1 bar, temperature of 293 K in a system 1024 NaCl pairs. The surface
tension of a planar interface was calculated from the mechanical definition of y. The results
obtained were graphed as follows: the change in the relative surface tension in H.O against
molar concentration, comparing the data obtained from the NaCl/e + SPC/e model and the
experimental data, showing a close reproduction of experimental data, hence it can by
inflicted that the parameterization of NaCl/e and SPC/e makes this model able to replicate
the experimental data through molecular dynamics simulations.
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Trichomonas vaginalis is a protozoan, the causal agent of trichomoniasis, the most common
non-viral sexually transmitted infection (STI) spread worldwide. Trichomoniasis is
associated with perinatal complications and infections in the genitourinary tract in both
sexes. For over 40 years, the treatment against trichomoniasis is the provision of
nitroimidazoles, commonly metronidazole and tinidazole. However, 5 to 20% of the patients
show no improvement by this treatment. This highlights the need for new therapeutic
regimens against trichomoniasis. Carbohydrates are the main nutrient source for T.
vaginalis. Therefore, the enzymes in the glycolytic pathway on T. vaginalis like triose
phosphate isomerase (TIM) are potential therapeutic targets. We performed molecular
interaction simulations (Docking) between a set of compounds obtained from libraries and
triose phosphate isomerase from T. vaginalis. Subsequently, the compounds with higher
probability of interaction were assayed in their ability to inhibit or destabilize the mentioned
glycolytic enzyme. Some compounds selected by docking strategies were able to reduce
the replication and viability of T. vaginalis cultures. These findings have important
implications in the development of new therapeutic strategies against trichomoniasis.
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Nowadays, industrial processes demand more efficient, economical and environmental friendly
processes, and in this route, enzymes pose a suitable solution. Since natural enzymes usually do
not present the optimal properties that industry requires, it is sometimes convenient to tune them
by protein engineering. In this regards, the application of computational techniques in the field of
enzyme engineering supposes a great revolution, being especially powerful when combines with
experimental data.

In this work, we joined dynamic ligand simulations with quantum mechanics calculations to provide
a complete computational description of the enzymatic process where (i) biophysical simulations
reproduce ligand diffusion and (ii) biochemical modeling samples the chemical event.

Ligand diffusion or dynamic motion can be studied typically by Molecular Dynamics (MD)
simulation. However, ligand migration from the solvent to the binding site is sometimes far from MD
time scales using standard computational power. For this reason, we studied the ligand binding
phenomena using PELE [1], an algorithm that combines a Monte Carlo based algorithm with a
protein structure prediction one, allowing to reproduce long time processes in only a few hours of
CPUs. Then, the chemical reaction, which requires an explicit electron treatment, was described by
methods based on Quantum Mechanics-Molecular Mechanics (QM/MM) calculations. In particular,
we computed the electronic coupling [2] to estimate the oxidation probability.

Using such a broad analysis, we engineered a highly stable manganese peroxidase with putative
industrial applications, activating the enzyme for new substrate oxidation after rational mutation of
two nonconserved superficial residues[3]. Notably, we also predicted the change in the oxidation
rate by computing the electronic coupling, achieving comparable experimental kinetic data.

In conclusion, from a complete computational description of the biophysical and biochemical
events, we rational engineered an enzyme, which enhancement was confirmed by in vitro
production and characterization. Overall, the capability of conducting such detailed studies and
their match with experimental evidence underlines the importance of computational modeling in
future enzymatic biotechnology.
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ABSTRACT

In this work, we applied equilibrium and nonequilibrium molecular dynamics simulation to obtain
the spatial organization and material functions, respectively, of a model of polymer nanocomposite.
The biggest challenge of polymer nanocomposite isimproving nanoparticle dispersion; in this sense
one of the approach is graft nanoparticle surface with chain chemically similar to matrix polymer, for
this reason, there is a competition between tether-induced steric stabilization which can induce
microphase ordering, and matrix-induced depletion-like attraction which can drive macrophase
separation?, and the spatial organization depends on the last factors. This equilibrium organization of
nanoparticles directly disturbs the response of materia to flow and in consequence the rheology of
melt.

Our model systemis based on literature, and meant to mimic a polymer nanocomposite composed of
grafted spherical nanoparticles dissolved in a homopolymer melt where the matrix and grafted
polymer are the same chemistry. We compare the actual results with the last research, where the
dispersion of nanoparticles was made by simple shear flow varying intensity of energy attraction-

repulsion impose by superficia area changing.
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ABSTRACT

In electric double layer (EDL) systems there is a proverbial fact known as
the dominance of the counterions (DC). According to this mean-field prescription, the
structural and thermodynamic properties of electrolyte solutions containing highly
charged colloids or surfaces are determined by the characteristics of ions with an
opposite polarity (or counterions). It is important to note that the DC phenomenon
was originally established by assuming a point-ions model of the supporting
electrolyte (i.e., on the basis of the Poisson-Boltzmann equation). Contrastingly, in a
recent pair of papers, some of the present authors have showed that the inclusion of
ion correlations and finite ionic-size effects in the EDL treatment implies, in fact,
the non-dominance of the counterions. These previous studies were performed for
EDLs with size-asymmetric and valence-symmetric ions. Here, we now report a
complementary integral equation and Monte Carlo inquiry which evidences that the
DC rule is also invalid in the reverse situation, namely for systems with size-symmetric
and valence-asymmetric species. Therefore, our results prove that the non-dominance
of counterions in the EDL is, by no means, an exclusive consequence of the
size-asymmetry of an electrolyte next to charged interfaces.
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The aim of this work was to construct a molecular model from first principles with the capability
of simulate pressure and temperature, in which the variables depend solely on the properties of the
system. The above in order to perform a direct interpretation of the quantities involved with those
that would be in a laboratory experiment. In addition, the model is able to perform measurements
both at the microscopic level and at the macroscopic level. The model mimics the behavior of a
pressure cooker, using a container with atomic structure as the pot, a thermal bath as the flame
and the atoms of study like the soup. The dynamics governing equations of motion are derived from
a Lagrangian function [1]. The effects of the thermal bath are obtained following the development
of Zwanzig [2]. The interaction forces are calculated using ab-initio methods. The pressure effects
are mechanically introduced by reducing the volume of the container. The Miller experiment [3] was
chosen as an application of the model, obtaining relevant thermodynamic information such as an
equation of state (F,V,T). Furthermore the method can be used to analyze other experiments under

realistic conditions, for example: Clusters [4], DNA contaminants and even protein folding [5].
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Azospirillum brasilense is one of the most selected Plant Growth-Promoting
Rhizobacteria (PGPR) group. The bacterium promotes the growth and development
of economically important crops, using several mechanisms such as phytohormone
production, nitrogen fixation, phosphate solubilization, siderophores production. @
Effective colonization of plant roots by Azospirillum plays an important role in growth
promotion. It is now common knowledge that bacteria in natural environments persist
by forming biofilms. ® Biofilms are highly structured, surface-attached communities
of cells encased in a self-produced extracellular matrix, which protects bacteria from
stress conditions and enhances bacteria-plant association. ¢

Cyclic diguanylate monophosphate (c-di-GMP) is a second messenger that
regulates a variety of phenotypes, including biofilm formation, motility and virulence
in multiple bacteria. The molecule is synthetized from two molecules of GTP by
diguanylate cyclases (DGC) containing a GG(D/E)EF domain; while its degradation
is accomplished by phosphodiesterases (PDE) with two different EAL or HD-GYP
domains. @

The A. brasilense Sp245 genome encodes several GGDEF and EAL domain
proteins (20 and 5, respectively), with asignificant fraction (~10) predicted to be
multidomain (e.g.,GGDEF-EAL) enzymes containing an additional Per-Arnt
Sim(PAS) sensor domain ®). However, the biochemical activities and physiological
functions of these multidomain enzymes remain largely unknown.

Here, we present bioinformatic and biochemical analyses of a predicted PAS-
GGDEF-EAL domain containing protein, AZOBR_40216, here named DGC/PDE-A.
To this purpose we used the I-Tasser, VMD and Chimera programs. We used crystal
structure of MorA from Pseudomonas aeruginosa (4RNF) ©), B) in the second way
we expressed, purified and determined the PDE and DGC activity of the recombinant
protein expressed in E. coli BL21 with the plasmid pGEX4T-1, to measure the
activities we used as substrates, bis-(p-nitrophenyl) phosphate (Bis-4pNPP) and [a-
32P]-GTP, respectively.

Preliminary data about diguanylate cyclase and phosphodiesterase activities, the
DGC/PDE-A has phosphodiesterase activity, because this enzyme breaks down the
phosphodiester bond from Bis-4pNPP. On the other hand No diguanylate cyclase
activity was observed.
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Since the discovery of carbon nanotubes (CNTSs) by ljima in 1991, the CNT have aroused a
great research interest due to its unique properties such as high electric and thermal
conductivity, an excellent bending stiffness and tensile strength [1]. The CNTs form stable
aggregates due to Van de Waals interactions, and these aggregates are so hard to disperse
in polymer matrix [2]. In this work we performed Molecular Dynamics (MD) simulations to
study 11-17 interactions between CNTs and polyethylene terephtalate (PET).

The -1 interactions are originated when two aromatic rings are positioned each other.
These interactions are important non-covalent intermolecular forces, similar to hydrogen
bonds. In the arrangement of aromatic rings one can generally distinguishes between an
Stacked arrangement (face-face) and an edge (point-to-face) T-shaped conformation.
Stacking has not necessarily to be a perfect face-to-face alignment of the atoms, but can
also be an offset or slipped packing [3].

The analysis was performed in single wall CNT armchair type (10,10) pristine and
functionalized with carboxyl, hydroxyl, amino and phenyl group respectively. The funcional
groups were randomly placed with a proportion of 5\%. The PET chain was built with 10
monomers. The COMPASS force field was used to perform the MD simulation in an NVT
ensemble at 300 K.

Results are depicted in the following table, where the best interaction is between
functionalized CNT with hydroxil group and PET.

It can be observed that there is a trend in almost all systems (except NTC-OH), if there are
more interactions 11-11, the absolute value of the interaction energy is higher.

CNT type Interaction Standard Average - Average

energy deviation interactions radius of

(kcal/maol) gyration

Pristine -93.8925 7.0366 7.7554 10.5770
NTC-COOH -83.4197 8.049 2.75 7.7481
NTC-NH> -90.2378 7.7669 3.9882 7.6962
NTC-OH -97.0676 6.7526 3.4167 9.7845
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The impact of contaminants on humans is a topic of general interest as they affect the
human physiology. The sodium sulfite (Na>SOs) is an important derivative from SO,
pollutant [1]. Recent investigations on these compounds have shown damages in rat
hepatocytes [2], alterations of DNA, and cell apoptosis [3]. On the other hand, the nucleic
acids DNA and RNA are the central molecules in the storage and processing of the genetic
information of living forms [4]. In this respect, it is of paramount importance to investigate
their behavior in the presence of contaminants. We are specifically interested on dealing
with the DNA nucleic acid bases (NABs) A, G, C, T and their interaction with Na,SOs,
since, in principle, it is reactive to the NABs and capable to produce malfunctioning of DNA
with serious consequences on the genetic processes [5]. We use molecular dynamics to
investigate the interaction of Na.SO; with the DNA NABs making use of the Born-
Oppenheimer molecular dynamics method in combination with density functional theory [6,
7] to elucidate the different chemical reaction channels between Na.SO; and the NABs.
The results on energetics, atomic charges, and electrostatic potentials provide evidence of
relevant structural and chemical changes of the NABs after interacting with Na,SOs [8].
Therefore, sodium sulfite is concluded to have a destructive character on the NABs.
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Gas hydrates are nonstoichiometric crystalline inclusion compounds that consist of cages of
different sizes and geometries where guest molecules such as N2, CH4 and CO are trapped.
These cages exist due to hydrogen bonds between water molecules. Guest molecules are
encaged inside the cages giving stability to the hydrate [1]. Hydrates are formed at different
conditions depending on the guest molecule but usually at temperatures near to 273 K and
pressures of at least a few hundred of MPa. The need to require high pressures to maintain
stability is the main drawback to give a practical and safe manner to the use of hydratesin
different industrial processes. For this reason, hydrate formation promoters have been used
to produce hydrates under less severe temperature and pressure conditions than those
needed without the promoter. Some of these promoters include water soluble organic
compounds such as tetrahydrofuran (THF). The presence of these promoters causes the
formation of a binary hydrate where large cages are occupied by the promoter and small
cages are occupied by the gas. CHs is known to forms simple hydrates with a cubic
structure | (sl) and fill small and large cages. The stabilization of CH4 simple sl hydrate
requires higher pressure and lower temperature conditions in comparison with binary
THF+CHa slI hydrate [2]. The hydrate formation pressure in the CH4+THF+H20 system at
a given temperature reaches a minimum when THF concentration is around 5.6 % mol [2,
3]. However, increasing concentrations of promoter decreases this effect of pressure
reduction and even concentrations above 10 mol % tend to thermodynamically inhibit the
hydrate formation [4]. The existence of acritical concentration of CH4 in binary THF+CHj4
hydrates has been detected by means of NMR measurements [5]. When hydrate is obtained
from solutions where the mole ratio of THF was 5.6% at T = 268 K and P = 2 MPa, only
CHas occupies the small cavities of binary hydrate; when the concentration of THF is
diminished, it was observed that the occupation of large cavities for CH4 can be possible.
The amount of CH4 in large cavities increases until reaching a maximum at a concentration
of 0.2 mol % of THF under this critical concentration, CH4 molecules occupy no more large
cavities of the hydrate, disappearing completely from these cavities below THF
concentration of 0.05 mol % [5]. By adjusting the concentration of THF in the liquid phase,
it could be adjusted or tuned the amount of CH4 molecules in the cavities of the binary
hydrate.

In this work Monte Carlo simulations were performed on the Gibbs ensemble to study the
effect of THF on the cage occupancies of binary THF+CHas sll hydrate. All the ssmulations
were performed using the MCCCS Towhee software package [6]. The results achieved
include the total occupancies for 293 K, 299 K and 303 K, the composition of the three
phases in equilibrium, liquid, hydrate and vapor. It is observed that the use of the additive
THF increases the amount of methane that can be stored in the large cavities of the sll
hydrate, as it is the case for other gases that form binary THF hydrates. The angular order
parameter showed that methane can be found within large cavities of sll hydrate at al the
conditions analyzed. To analyze the effect of the concentration of the THF were performed
simulations with different concentrations of THF in the liquid phase. It is shown that there



is a concentration around the 3 % mol of THF in the liquid phase, which gets the largest
occupation of methane in hydrate sll cages.
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We study the ordering properties for a dipole colloidal system under the influence of an externa
field. The structure and ordering properties are calculated in terms of the order parameters. The
order parameter are obtained through the orientational probability density function, given as the
solution to the Smoluchowski equation in equilibrium, on the diffusive time scale.

We present results for the Isotropic-Nemética phase transition (I-N) and for the pre-transition of the
dipole colloid. We analyze the curves of the probability density function (pdf), the autofactor of
orientational structure and the orientational autodiffusion. Due to the symmetry of the dipole an
axia nematic phase was expected, which was obtained from our results.

In order to show the congruence of the theoretical results with numerical results, we propose the use
of Brownian Dynamics to analyze the trandational and rotational motion of the particles. The
rotation motion is expected to be influenced by the external field and the particles tend to be
directed towards the latter.
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The Persistent Organic Pollutants (POPs) have multiple toxic properties, they are resistant to
degradation, bioaccumulate and transported by air, water and even by migratory animals [1].
The a Polychlorinbated Biphenyls Compounds (PCBs), have the highest impact on the
environment, and are considered a xenobiotic compound that causes damage to the
environment and to humans [2][3]. Thus, it represents an opportunity for investigation. The
aim of the present work is to analyze, through different bioinformatic tools, the interaction of
the compound biphenyl bichlorate (2,4-dichloro biphenyl) with the protein 2,3-
dihidroxybiphenyl dioxygenase (pdb: 1kw9). The crystal structure has the compound 2,3-
dihidroxybiphenyl, which was used to measure its affinity to the protein in order to define a
threshold. Molecular dynamics is one of the most widely used methods to analyze the
movement of particles between atoms and molecules over a period of time. This technique
will allow us to simulate the interaction of the compound with the protein, to observe
behavior and stability of the compound at the binding site. From the molecular docking, the
pose between the protein and the ligand with higher affinity was obtained. The compound 2,4-
dichloro biphenyl interacts with amino acids HIS208, PHE201, VAL147 and TYR249. Moreover,
the 2,3-dihidroxy biphenyl compound also interacts with these amino acids. It is worth
mentioning that in both cases the score, when performing docking with AutoDock [4], was -
6.5. From the molecular dynamics, the following results were obtained, in the RMSD analysis
of C-alpha in time, from ns 60, it showed a stabilization of the complex, similar to that reached
in the ns 50 of protein without the compound. The fluctuations occurring at the binding site of
the compound in the complex. It shows higher similarity with the protein. The molecular
docking results showed that the compounds interact with the same amino acids and obtain the
same affinity. This suggests that there is a high possibility that the protein can be used as a 2,4-
dichloro biphenyl carrier. On the other hand, analyses performed with molecular dynamics
make clear that the behavior of this protein will be similar to the behavior of the complex.
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The human cystatin C — chymopapain dimer was initially modeled by docking the
human cystatin C X-ray structure (PDB code 3GAX) to the crystallographic structure
of chymopapain (PDB code 1YAL) using the pyDockWeb server. We used the
restricted version of pyDock (RST), which imposes constraints on the posible
interface contacts. The atomic model of the homologus papain — stefin B complex
(PDB code 1STF) and the amino acid sequence alignments between chymopapain
and papain, and human cystatin C and stefin B indicated the possible interface
residues. The model with the lowest RMSD respect to the crystallographic structure
of papain - stefin B complex was selected as the starting structure for further
refinement by molecular dynamics simulations.

Molecular dynamics (MD) simulations were performed using GROMACS 5.0

software with the OPLS force field. The side-chain ionization states in the separate
proteins and in the complex at the various pH values were established using the pKa
values estimated using PROPKA. The human cystatin C - chymopapain model was
placed in the center of a periodic cubic box, with 10 A between the complex and the
edge of the box. A total of 30800 SPC/E water molecules were needed to fill the box,
and 13 chloride ions were needed to neutralize the net protein charge. MD
simulation was performed using an NPT ensemble at 300 K and 1.0 bar for 350 ns.
A LINCS algorithm was applied to constrain the length of all covalent bonds, and a
2 fs time step was used.

The resulting RMSD reached an equilibrium which tells us that the human cystatin
C — chymopapain complex is stable.
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Using DFT an fcc surface of four platinum atoms was geometrically optimized, then the
resulting surface was set to interact with a Ceo fullerene molecule trough a DFT molecular
dynamics (Using DMol® BIOVIA Materials Studio) in order to insert the platinum surface
in afullerene molecule. The fullerene deformation is atransition to amorphous carbon only
in the half surface attacked by the platinum surface. We are looking for a surface of
activated carbon by platinum as catalyzer support of an electrode un afuel cell. DFT m-
GGA/MO06-L calculations are all electron, unrestricted spin polarization, dnd basis, fermi
orbital occupation, C1 symmetry group. Molecular dynamics calculations are NVE
ensemble, T=300 K, Time step 1 fs, 50 steps, 0.05 of total simulation time, max Memoru
2048 MB, charge 0.

Usando DFT se optimizé geométricamente una superficie fcc de cuatro &omos de platino,
y Se puso en interaccion con una molécula de fullereno Ceo. Después se usd dinamica
molecular DFT DMol® de BIOVIA Materials Studio parainsertar la superficie de platino en
el fullereno. Se observala deformacion del fullereno a carbon amorfo en solo la mitad
afectada por € platino. Los calculos realizados para DFT m-GGA/MO6-L son all electron,
unrestricted spin polarization, dnd basis, fermi orbital occupation, C1 symmetry group. Los
célculos de dindmica molecular son NVE ensemble, T=300K, Time step 1 fs, 50 steps, 0.05
of total simulation time, Max. Memory = 2048 M B, charge 0. Se busca una superficie de
carbon activada por platino como soporte del catalizador en un electrodo de una celdade
combustible.



Short time self orientational diffusion coefficient for a multipolar colloids.
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Behavior of the short time self orientational diffusion coefficient in the induced isotropic-
nematic phase is investigated with the Smoluchowski equation, because the crystallization
is a process driven by local motions, short time diffusion. [1, 3]

The suspension used is composed by hard spherical particles with an incrustation punctual
multipole in their centers of mass with low structured and driven by external
homogeneous field. We report results for dipole and quadrupole moments using
numerical analysis for distinct values of the external field.

The diffusion in this suspensions depend on the degree of order in the state of the system
and the electric external field.

In our model, the diffusion coefficient is described by order parameters, Legendre [2].

Implementing Brownian dynamics, we investigate the behavior of the short time self
orientational diffusion coefficient for the multipolar colloids [4].

[1] P. G. de Gennes and J. Prost, The Physics of liquid crystals, second edition
(Clarendon Press-Oxford, 1998).

[2] O. Alarcon-Waess and E. Diaz-Herrera, Phys. Rev.E 65, 031402 (2002).

[3] R. Ramirez Sanchez, Propiedades orientacionales en cristales coloidales multipolares,
Phd thesis, BUAP, 2012.
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Solutions at high salt concentrations are used to crystallize or segregate charged colloids, including
proteins and polyelectrolytes via a complex mechanism referred to as “salting-out”. Here, we combine
small-angle X-ray scattering (SAXS), molecular dynamics (MD) simulations, and liquid-state theory to
show that salting-out is along-range interaction, which is controlled by electrol yte concentration and
colloid charge density. Asamodel system, we analyze Au nanoparticles coated with
noncomplementary DNA designed to prevent interparticle assembly via Watson—Crick hybridization.
SAXS shows that these highly charged nanoparticles undergo “gas” to face-centered cubic (FCC) to
“glass-like” transitions with increasing NaCl or CaClzconcentration. MD simulations reveal that the
crystallization is concomitant with interparticle interactions changing from purely repulsive to a “long-
range potential well” condition. Liquid-state theory explains this attraction as a sum of cohesive and
depletion forces that originate from the interelectrolyte ion and electrol yte—ion—nanoparticle positional
correlations. Our work provides fundamental insights into the effect of ionic correlations in the salting-
out mechanism and suggests new routes for the crystallization of colloids and proteins using
concentrated salts.

ACS Cent. Sci., 2016, 2 (4), pp 219-224
DOI: 10.1021/acscentsci.6b00023
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ABSTRAC

The ability to absorb or reject oxygen at the mitochondrial level is a very important process in the functioning of
biological organisms. The mitochondria is a multifunctional organism, and for the proper functioning of this, the
absorption or elimination of oxygen is vital. We present the advances obtained in the modeling of this important
process, using the stochastic matrix model, which we have been using to model oxidation processes and

reduction of thin films of cerium,
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We studied two molecular interaction, the fist one among Pb2+[1] and the ligand Glu-
tathione GSH and the second interaction among Pb2+ and the enzyme Glutathione-S-
transferases GST with the molecular dynamic methodology[2]. The objective in this re-
search was trial the pair potential for Pb2+ with small peptides and proteins that was
obtained from literature. First, we analyzed the interaction in water (SPC/E) for reproduce
the coordination number and structural similarity. Second, we build a molecular simulation
GSH, Pb2+ with NaCl in water for reproduce the coordination number[3] and the more
frecuently interactions in the peptide[4]. Finally, we localize the Pb2+ in the most probable
site into the protein GST and made some nanoseconds of MD for check the stability in the
site and obtain some properties in function of time.
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Abstract

Monte Carlo simulations have been performed to study the phase behavior of abinary mixture of soft
corona systems. Each species has a hard core disk decorated by a soft coronathat is repulsive for equal
species and attractive for different component. Each component hold a different coronaradius. A wide
variety of structuresis generated by changing the coronaradius as well as the proportion of the species.
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Exploring the Phase Behavior of Diblock Copolymers using Discontinous
Molecular Dynamics
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Copolymers are a type of polymer formed by two or more different kinds of
monomers joined by covalent bonds. Copolymers present microphase separation
due to the nature of the intermolecular interactions between the different species,
this have mulltiple aplications, such as production of complex microchips, medical
aplications and synthesis of materials with enhanced properties, increasing interest
for studying this kind of materials. These systems have been wide studied both
theoretically and experimentaly.

This study was focused in modelling the phase behavior of dyblock copolymers using
Discontinuous Molecular Dynamics, in order to get a better landscape on diblock
copolymers phase diagrams. We used a simple model of linear chains which interact
by means of square wells. Different computations were acquired and compared
changing the length (5, 6, 7, 8 and 10 monomers), composition, flexibility and
temperature.

We found some of the characteristic phases in copolymers (lamelar and cylindric
phases), for their characterization we calculate the density profiles, order parameter
and radial distribution function.

Gaucher G., Dufrense M. H. Sant V. P., et. al. Block copolymer micelles: preparation,
characterization and application in drug delivery, Journal of Controlled Release 2005, 1091 169-188
Matesen M. W. Effect of Architecure on the Phase Behavior of AB-Type Block Copolymer Melts,
Macromolecules 2012, 45, 2161-2165
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SUMARY

The ability to absorb or reject oxygen at the mitochondrial level is a very important process in the functioning of biological
organisms. The mitochondria is a multifunctional organism, and for the proper functioning of this, the absorption or elimination
of oxygen is vital. We present the advances obtained in the modeling of this important process, using the stochastic matrix

model, which we have been using to model oxidation processes and reduction of thin films of cerium.
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We have performed numerical smulations to study topological deformations. kind splay and bend, that arose from
imposition of homeotropic anchoring in two-dimensional liquid crystals [1]. Our molecular model is the bent hard
needles whith repulsive interactions only [2]. Metropolis Monte Carlo simulations in the canonical ensemble was used
[3]. Previous results showed the existence of defects for this molecular model for bulk systems [4]. Our results
shows that homeotropic anchoring plays a definite role in the kind of defects. We notice that the deformations depend
of parameters molecular. We compute the free energy Frank to determinate the kind of defect.
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We present adsorbate effects of metallic cluster on single-layer graphene. We performed
a DFT study of the adsorption of silver, gold, platinum and palladium cluster with n
atoms (n=1, 2, 3 and 4). Also, we analyzed the electronic structure and the conductivity
of this systems. The conductivity was accomplished according to a model formulate by
Katsnelson et a. [1], where the adsorption sites are the scattering centers of our systems.
The scattering mechanismsiis likely to be controlled by ripples (microscopic corrugation
of a graphene sheet) and for those it is creates along-range scattering potential, Coulomb
scatterers. The conductivity can be easily measured as a result that the charge-carrier
mobility and it is independent of carrier concentration, in agreement with experimental
observation [2, 3]. We find that in some cases (Ag) a fixed number of atoms impurities,
the formation of clusters enhances the mobility and improve the electrical conductivity.
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Stability of cocrystals by Molecular Dynamics simulations
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A cocrystal is a system with at least two components that can be solids or liquids at room conditions.
Molecules in a cocrystal interact by hydrogen bonds producing a new crystal which has different
properties than the original compounds.

In the present work it was studied by molecular dynamics simulations the formic acid/pyridine and the
isonicotinamide/formamide cocrystals at 173 K and 150 K, respectively. The OPLS/AA force field is
used with two set of parameters for the liquids: a) the original set obtained by matching the simulations
results to experimental density and heat of vaporization at room conditions and b) new values that
reproduce the dielectric constant, surface tension and density at different temperatures. The
parameters of pyridine and formamide have been published previously (Salas FJ et al.(2015) J. Chem.
Theory Comput. 11(2):683). The liquid formic acid is parameterized in this work using the same
procedure. The new parameters improved the predictions of the original values. The isonicotinamide
parameters are obtained from those of pyridine and formamide assuming they are transferable. The
structure and stability of cocrystals are determined through the calculation of distances and angles of
atoms that form hydrogen bonds in different molecules. The simulation results were compared with
experimental measurements of X-ray diffraction and a good agreement is found.
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We applied a systematic procedure [1] to improve the OPLS/AA intermolecular parameters
of acetone [2] using molecular dynamics simulations[3]. In this work, the atomic charges
were calculated using a new approach applied directly to the total molecular electronic
density[4] with a continuous solvent model[5] to include polarizability effects around an
isolated molecule. The charges and short ranged interaction parameters were scaled linearly
to reproduce the experimental dielectric constant, liquid-vapor surface tension and liquid
density at room conditions. The self-difussion coefficient and heat of vaporization were
also calculated. The new set of parameters were used to simulate, with the TIP4P/¢ water
model[6], aqueous solutions at different acetone concentrations. All the calculated

properties of pure and binary mixtures are in excellent agreement with experimental data
and they improved those from the OPLS/AA force field.
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Having good force fields of polar liquids is fundamental to understand, from molecular
point of view, severa phenomena in a wide range of scientific and technological
applications in chemistry, physics, biology and engineering. In recent works we have
shown that force fields such as OPLS/AA?, GAFF® and CHARMM®* fail to reproduce the
solubility of liquids with different degree of polarization[formamida]. The problem is
related with the value of the molecular dipole moment, obtained from electronic structure
calculation of isolated molecules, which is not able to reproduce the experimental dielectric
constant in the liquid phase and the surface tension at the liquid-vapor interface. We will
present in this work a new route to assign the charge distribution of atoms in molecules
based in the total molecular density [Hirshfeld]. Several polar liquids, pure components and
binary mixtures, with dielectric constant going from 15 to 180 are studied using a
systematic procedure to obtain the interaction parameters [Salas] of a new all atoms force
field. The simulation results for dielectric constant, surface tension, liquid density, heat of
vaporization and self-diffusion coefficient at room conditions have excellent agreement
with experimental data, which shows the power of the method.
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Assessment of MOF’s structure quality: quantifying defects content in crystalline
porous materials.
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Metal Organic Frameworks (MOFs) have attracted the interest of many researchers due to
their potential applications in separations, however understanding the actual properties of the
materials are hindered by inconsistencies in reported experimentally measured isotherms,
such as those reported for CO; adsorption on Cus(BTC)2. Cuz(BTC): is a well-known open-metal
site MOF that is constructed by coordinatively linking unsaturated copper sites with benzene
tricarboxylate (BTC) ligands rendering a microporous structure with tetrahedron-shaped side
pockets (~5A opening), square-shaped principal pores (~11A and ~13.5A) and triangular
windows (~3.5A). We used Grand Canonical Monte Carlo (GCMC) simulations to investigate the
effect of different structural defects (some reactants and solvent molecules) in MOFs principal
pores and side pockets in addition to copper vacancies on CO; adsorption on Cuz(BTC)..
Molecular simulations were used to generate collections of hypothetical and well characterized
MOF samples’ adsorption isotherms, that were later used to assess the quality of experimentally
prepared materials in-house and others reported in the literature. Specific and accessible
surface area of all the defective MOF models were also calculated and showed that the materials
with the same surface area can have different adsorption capacities depending on the nature of
structural defects. Using the collection of the simulated adsorption isotherms, a metric was
developed to assess the structural quality of real materials, in which, the amount adsorbed
measured experimentally is the weighted sum of all the calculated adsorption isotherms of the
defective structures.

Reference:
[1] Al-Janabi N, Fan X, Siperstein FR. ] Phys Chem Lett. 2016, 21;7(8):1490-4.
doi:10.1021/acs.jpclett.6b00297.
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Amyloid fibrils are one of the main hallmarks of the Alzheimer’s Disease (AD) eventough the precise
role of these protein aggregates in neurodegeneration is not fully understood. There are many variants
of the amyloid-beta (AB) peptide, main component of amyloid fibrils, that have been associated to
disease-modifying phenotypes. For instance, the Tottori variant replaces the Asp7 residue for an Asniin
the peptide sequence and is responsible for increasing amyloid fibril formation and producing a
familiar type of AD.Y3 In the case of rodent AB, the substitutions R5G, Y 10F, and H13R produce a
reduced capability to form amyloid fibrils and to develop AD-related pathology. This variant was also
reported to be less prone to form B-sheet structure and to have less capacity to accumulate transition
metals.*®

Thus, in this work we evaluated these observations in molecular models of amyloid fibrils bearing this
amino acid substitutions and comparing structural features to the human wild-type sequence. Molecular
dynamics simulation of these models showed that the strucutre of the N-terminal domain is very
sensitive to these amino acid substitutions and that several features of the amyloid fibrils such as the
secondary structure incidence would be affected. These molecular features may be directly connected
to the known phenotype observed in these naturally-occuring variants.
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In previous works, it has been shown that the obtaining of new parameters of force fields for
highly polar systems following the systematic methodology of Salas et al. we reproduce
thermodynamic properties that are in good agreement with experimental data in both, pure
components and mixtures. In this work, we present the reparametrization of the force field of
four molecules belonging to the family of nitroalkanes: nitromethane, nitroethane, 1-
nitropropane and 2-nitropropane, in addition to urea. In the case of nitroalkanes, the study was
carried out by taking the atomic charges obtained by the population analysis of Mulliken at a
theory level M062x / 6-311 ++ g ** with solvent effect. The scaling of the parameters in both,
atomic charges and Lennard-Jones, was performed in two ways: taking the individual
parameters of each atom and using the concept of transferability, identifying the atoms CNH;
as a transferable group. In the case of urea, the parameters obtained in the reparametrization
of acetamide united atom were taken as the base, replacing the methyl group with the group
NH; of the same molecule. At 298.15K the urea is presented in solid state so the study was
performed in a mixture with water at different urea concentrations. The target thermodynamic
properties in both, pure compounds and in mixtures, were dielectric constant, surface tension

and liquid density. In all cases, the results are in good agreement with the experimental data.
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INTRODUCTION.

CaCCs are anionic channels related to transepithelial ion transport, smooth muscle
contraction, olfaction, phototransduction, nociception and control of neuronal
excitability [1]. Recently, the proteins TMEM16A and B were identified as CaCCs
found in all eukaryotes [2]. Pharmacological blockers are useful for testing the
physiological role of CaCCs channels in various cells and tissues. Niflumic acid
(NFA) is a reversible inhibitor of CaCCs [3]. The molecular mechanism through this
blocker produce its effect on CACCs is practically unknown. In the present study
we used the X-ray extracellular domain of TMEM16 (4WIS; PDB) from fungus
Nectria haematococca to performed docking and molecular dynamic simulations to
find suitable TMEM16-NFA molecular interactions. The molecular docking
performed with AutoDock 4.2.6 showed that after 100 poses performed with 5 000
000 evaluations, the pose between the protein and NFA with higher affinity (AG= -
3.9 cal/mol) interacts with M355, F362, F358 1527, A531, L547, K543 and I551.
The dynamic behavior of NFA-TMEM16 A complex was evaluated by 60 ns using
Gromacs 5.0.5. The Root-mean-square deviation (RMSD) analysis of C-alpha in
time, from ns 40, it showed a stabilization of the complex. Nevertheless, at present
time the simulation it is running until reach the 100 ns, and it is notice that could be
stabilized at 100 ns. The RMS fluctuations occurring at the binding site of the
compound in the complex, showing a high fluctuation between atoms 3000 to
7000.
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Apoptosis is a finely regulated and programmed cellular destruction or death. The
main function of this process is to destroy damaged cells and halt diseases such as
cancer. Apoptosis is mainly regulated by the Bcl-2 protein family, which consists of
at least 25 members. The first identified homologue of this nature was Bax. During
the apoptotic process, Bax migrates from the cytosol to the mitochondria due to a
conformational change in the protein. Subsequently, Bax forms oligomers which
form pores on the outer membrane. This way, at least another 5 pro-apoptotic agents
are released, that contribute to the degradation of the celular structures in different
ways. This events are required in order for the apoptotic process to continue. Recent
studies show the importance of lipids in the apoptosis regulation. This work proposes
a coarse grained model of the interaction between Bax and a lipid bilayer that could
contribute to understand the role both elements play in the apoptotic process.



Computational coarse-grained models of the proteins HERG1 and HERG1B.
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Tumor cell lines have been found which preferentially overexpress the HERG1
gene and a truncated N-terminal form (HERG1B), forming heterotetramers.
Blocking these channels prevents growth of such tumor cells. In silico studies of
proteins and their mutants may reveal important information about their
structure and function. Previous studies reveal the enormous computational
complexity involved in atomistic simulations of the channel inserted into the
membrane. In order to perform simulations of the membrane/protein system, a
coarse grained (CG) modeling is proposed in this work. This methodology will
allow to study the evolution of the system in relevant time scales. The models to be
obtained from CG-HERG1 and CG-HERG1B will be of great help, since they will
obtain simplified models of the protein reducing the original number of atoms but
conserving its essential properties. This study aims to provide insight into their
role in the proliferation of tumor cells. This can help in understanding apoptosis
and conditions such as cancer.
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