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A inicios de los años 80 un grupo de investigadores uruguayos fundaron
la  Sociedad  Uruguaya  de  Biociencias  (SUB)  y  su  Seccional  Biofísica.
Desde  ese  acto  fundacional,  y  concomitantemente  con  la  creación  del
Programa para el Desarrollo de las Ciencias Básicas (PEDECIBA) en 1986,
el número de investigadores y estudiantes graduados en Biofísica y áreas
afines ha crecido lentamente con los años. Simultáneamente, investigadores
de  disciplinas  vecinas  como  Química,  Bioquímica,  Biomatemáticas,
Neurociencias y Fisiología han convergido en aplicar enfoques y técnicas de
la Biofísica a sus objetos de estudio tradicional.  Apuntando a reforzar la
Biofísica nacional mediante la cooperación regional, en 2007 tuvieron sede
en Montevideo la  6th International Conference of Biological Physics y 5to

Congreso de Biofísica del Cono Sur, iniciativa trinacional entre la SBBF
(Brasil), la SUB y la Sociedad Argentina de Biofísica (SAB) que también
celebró allí su 36ta Reunión Anual. Más recientemente, un grupo de jóvenes
investigadores apoyados por reconocidos científicos del ámbito local de la
Biofísica  y  disciplinas  afines  y  en  conjunción  con  la  llegada  de  otros
científicos a Uruguay para establecer sus grupos de investigación y trabajar
por la Biofísica nacional,  siembra la simiente para refundar  la Seccional
Biofísica  como SBF.uy.  Además  de  inyectar  nuevo  aire  a  la  disciplina,
encarada ahora con mirada inclusiva, este grupo humano fijó como objetivo
principal  realizar  un  evento  científico  anual,  sosteniendo  en  2012  la
Primera Jornada +Biofísica,  evento reiterado  y extendido a tres días  en
2013, con amplia participación internacional y suceso local creciente.

El día 4 de diciembre de 2013 marca otro hito histórico para la Biofísica
uruguaya. Reunidos los representantes de la Federación Latinoamericana de
Sociedades de Biofísica (LAFeBS) en Villa Carlos Paz y por moción del
delegado uruguayo,  se otorga  por  primera  vez  al  país  la  realización  del
Curso del Postgrado Latinoamericano en Biofísica (POSLATAM) junto a la
propuesta de realizar a continuación del curso una nueva reunión científica
conjunta,  esta vez entre la SAB y la SBF.uy. Es nuestra convicción que
sostener este  congreso  regional  con  científicos  y  estudiantes  de  países
latinoamericanos junto a biofísicos de prestigio mundial de dentro y fuera
de  la  región,  apoyará  con  fuerza  el  desarrollo  y  consolidación  de  esta
disciplina y otras afines en su contexto actual en Uruguay.

La  SAB  cuenta  con  una  extensa  trayectoria  de  excelencia  y  se  ha
caracterizado  por  organizar  sistemáticamente  congresos  de  primer  nivel
internacional.  Desde esta  óptica,  la reunión conjunta forma parte  de una
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estrategia regional para profundizar la integración y cooperación científica
de la SBF.uy con destacados grupos de la República Argentina en el campo
de la Biofísica. Localizar la sede de ambos eventos en Salto tiene también
por meta apoyar el proceso de descentralización iniciado en la Universidad
de la República a través de la creación de Polos de Desarrollo Universitario,
que ha permitido la radicación de científicos/docentes de alta dedicación en
el interior del país.

A casi dos años de la reunión de Villa Carlos Paz y tras un arduo camino
de  aprendizaje  y  organización,  confiamos  en  que  esta  reunión  resulte
enriquecedora  para  propios  e  invitados,  facilitadora  del  intercambio  de
conocimientos  y  experiencias  entre  colegas,  capaz  de  propiciar  nuevas
colaboraciones  y  sobre  todo  que  encienda  la  llama  de  la  Biofísica  en
estudiantes  e  investigadores  jóvenes  que  se  acercan  y  suman  a  nuestra
disciplina.  Hoy  encaramos  el  desafío  de  aprovechar  la  coyuntura  aun
favorable  en  el  continente  para  consolidar  las  acciones  integradoras
orientadas al desarrollo de la Biofísica en América Latina y, por qué no,
avanzar un infinitésimo hacia las utopías.

Comisión Organizadora 
SAB-SBF.uy, Salto 2015
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Plenary Lecture 1

Amyloid-like fibers and the role of lipids: Structure and
dynamics from advanced FRET methodologies and

microscopy

Manuel  Prieto1,  Ana  Melo  1,  Luís  Loura2,3,  Fábio  Fernandes1,  Ana
Coutinho1,4

1 Centro  de  Química-Física  Molecular,  I.S.T,  UL,  Av.  Rovisco  Pais,  1049-001  Lisboa,
Portugal.  2 Faculdade de Farmácia, UC, 3000-548 Coimbra, Portugal.  3 Centro de Química
de  Coimbra,  UC,  3004-535  Coimbra,  Portugal.   4 Departamento  Química  e  Bioquímica,
FCUL, Campo Grande, 1749-016 Lisboa, Portugal.    manuel.prieto@tecnico.ulisboa.pt

The  aggregation  of  proteins/peptides  on  the  surface  of  biological
membranes  has  been  receiving  growing  attention  and  is  reported  that
lipid/water  interfaces  can  promote  the  self-assembly  of  amyloidogenic
proteins/peptides into a rich β-sheet structure by acting as two-dimensional
conformational catalysts. In addition, it has been proposed that membranes
containing  negatively  charged  phospholipids  can  also  trigger  rapid
“amyloid-like”  fiber  formation  by  a  variety  of  non-amyloidogenic
proteins/peptides,  such  as  cytochrome  c and  lysozyme.  To  obtain
information  about  the  factors  that  govern  the  formation  of  these
supramolecular assemblies,  we have been using lysozyme (Lz) as a model
protein.  Here,  we  will  discuss  the  molecular  details  gained  about  these
mesoscopic  structures  from  a  combined  set  of  different  fluorescence
techniques  performed  both  at  the  macroscopic  and  microscopic  levels
(ensemble-average  liposome  and  single-fiber  studies,  respectively). Lz
interaction with anionic lipid vesicles was first studied using both steady-
state and time-resolved fluorescence techniques. The biphasic variation of
the mean fluorescence lifetime of Lz fluorescently-labeled with Alexa 488
as a function of the surface coverage of the liposomes was quantitatively
described  by  a  three-state  model.  This  cooperative  model  assumes  that
monomeric Lz molecules partition into the bilayer surface and reversibly
assemble into oligomers with  k  subunits (k    6). The global fit was done
using the partition coefficients previously determined by FCS and by taking
into account electrostatic effects by means of the Gouy-Chapman theory.
The oligomer stoichiometry was further narrowed down to  k = 6 ± 1 by
homo-FRET  measurements,  which  takes  into  account  the  binomial
distribution  of  fluorescently-labeled  monomers  among  the  oligomers.
Recent FLIM-FRET studies,  2PE generalized polarization measurements of
Laurdan  incorporated in the fibers,  and lipid and protein dynamics from
FRAP, will also be discussed. 

Acknowledgements:  Projects  RECI/CTM-POL/0342/2012,  PTDC/BBB-BQB/2661/2012  and
FAPESP/20107/2014 from FCT/Portugal.
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Plenary Lecture 2

Membrane Lipid Activation of Protein Kinases C 

Juan Carmelo Gómez-Fernández

IMIB-Arrixaca,  Departamento  de  Bioquímica  y  Biología  Molecular  A,  Facultad  de
Veterinaria, Universidad de Murcia, Regional Campus of International Excellence "Campus
Mare Nostrum", Murcia, Spain.      jcgomez@um.es

Classical protein kinases C are known to be important in cell physiology
both in terms of health and disease.  They are activated by triggering signals
that induce their translocation to membranes.  The consensus view is that
several  secondary  messengers  are  involved  in  this  activation,  such  as
cytosolic Ca2+ and diacylglycerol.   The former bridges the C2 domain to
anionic  phospholipids  as  phosphatidylserine  in  the  membrane  and
diacylglycerol  binds  to  the  C1  domain.   Both  diacylglycerol  and  the
increase in Ca2+ concentration are assumed to arise from the extracellular
signal that triggers the hydrolysis of phosphatidylinositol-4,5-bisphosphate,
however  results  obtained  during  the  last  decade  indicate  that  this
phosphoinositide  itself  is  also  responsible  for  modulating  classical  PKC
activity and its localization in the plasma membrane.  Phosphatidylinositol-
4,5-bisphosphate  has  a  very  important  effect  decreasing  the  Ca2+ and
phosphatidylserine  concentrations  necessary  to  produce  maximum
enzymatic activity.  Phosphatidylinositol-4,5-bisphosphate binds to a new
binding site that was described by our laboratory for the first time.  This site
is  located  in  the  C2 domain,  is  different  from the  Ca2+-binding site  and
several negatively charged residues are found in this site1.  This site is also
found in other C2 domains present in different proteins2,3.

[1] Guerrero-Valero et al. Proc Natl Acad Sci U S A. 106(16):6603-7, 2009
[2] Guillén et al. Proc Natl Acad Sci U S A. 110(51):20503-8, 2013
[3] Corbalan-Garcia S, Gómez-Fernández JC. Biochim Biophys Acta 1838(6):1536-47, 2014

This work was supported byFundación Séneca (Región de Murcia, Spain) 19409/PI/14 and by
Ministerio de Economía y Competitividad (Spain), grant [BFU2014-52269-P] and co-financed
by the European Regional Development Fund.
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Plenary Lecture 3

Novel 1-deoxy-(dihydro)ceramides occurring in
mammalian cells.

Félix M. Goñi1,  Noemi Jiménez-Rojo1,  Jesús Sot1,  Ibai Artetxe1,  Walt A.
Shaw2, Al H. Merrill Jr3, and Alicia Alonso1.
1Unidad de Biofísica (CSIC, UPV/EHU), Bilbao, Spain,  2  Avanti Polar Lipids, Alabaster AL, 
USA,  3 Georgia Institute of Technology, Atlanta, GA, USA.    felix.goni@ehu.es

Ceramides and dihydroceramides are N-acyl derivatives of sphingosine and
sphinganine, respectively, which are the major sphingoid-base backbones of
mammals.  Recent  studies  have  found  that  mammals,  like  certain  other
organisms, also produce 1-deoxy-(dihydro)ceramides (1-deoxyDHCers) that
contain  sphingoid  bases  lacking  the  1-hydroxyl-  or  1-hydroxymethyl-
groups.  The amounts  of  these  compounds  can  be  substantial-indeed,  we
have found comparable levels of 1-deoxyDHCers and ceramides in RAW
264.7  cells  maintained  in  culture  [1].  The  biophysical  properties  of  1-
deoxyDHCers have been reported only recently, although these lipids might
play  important  roles  in  normal  cell  regulation  and  in  the  pathology  of
diseases in which they are elevated, such as hereditary sensory autonomic
neuropathies  or  diabetes.  Our  study  uses  several  approaches,  including
surface-pressure  measurements,  differential  scanning  calorimetry,  and
confocal microscopy, to study the behavior of 1-deoxyDHCers of different
N-acyl-chain lengths and their interaction with sphingomyelin (SM). The
thermotropic behaviors of 1-deoxyDHCers alone and in mixtures with SM
are  described,  together  with  their  interactions  in  monolayers  and  giant
unilamellar  vesicles.  The  gel-fluid  transition  temperatures  of  the  pure
compounds  increase  in  the  order  1-deoxyceramide <  ceramide  ≈  1-
deoxyDHCer <  1-(deoxymethyl)DHCer.  In  general,  canonical  ceramides
are more miscible with SM in bilayers than are 1-deoxyceramides, and 1-
(deoxymethyl)DHCers  are  the  most  hydrophobic  among them,  not  even
capable  of  forming  monolayers  at  the  air-water  interface.  Thus,  these
properties  suggest  that  1-deoxyDHCer  can  influence  the  properties  of
cellular  membranes  in  ways  that  might  affect  biological
function/malfunction.

[1] Jimenez-Rojo N. et al., Biophys. J. 107, 2850, 2014.
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Plenary Lecture 4

Exploring Activation and Modulation of Cys-loop
Receptors as Drug Targets 

Cecilia Bouzat

Instituto de Investigaciones Bioquímicas de Bahía Blanca- UNS/CONICET-Argentina.   
inbouzat@criba.edu.ar

Cys-loop receptors are pentameric neurotransmitter-gated ion channels that
include serotonin (5-HT3), nicotinic (AChR), GABA and glycine receptors.
They  are  involved  in  a  large  number  of  physiological  functions  and
neurological  disorders.  We  have  combined  mutagenesis,  patch-clamp
recordings, single-channel kinetic analysis and in silico studies to delineate
molecular mechanisms and structures underlying the activation process and
drug modulation. Our results revealed unique features of the activation of
α7  AChR,  which  is  involved  in  cognition,  learning  and  memory,  and
identified key regions involved in the functional connection between ACh
binding  and  channel  opening.  By  generating  a  model  that  describes
activation of 5-HT3A receptors by partial agonists, we detected intermediate
conformational states, which led to a novel concept of partial agonism. We
also  delineated  mechanisms  and  sites  of  action  of  positive  allosteric
modulators (PAMs) of α7, which represent promising therapeutic tools for
the treatment of schizophrenia and Alzheimer’s disease. We determined that
different types of PAMs bind to different sites and enhance open-channel
lifetime  by  different  mechanisms.  Deciphering  the  molecular  basis
underlying responses of Cys-loop receptors has implications for the design
of  novel  and  more  specific  therapeutic  compounds.  We  determined  the
composition  of  C.  elegans  muscle  AChRs  and  generated  and  analyzed
transgenic  worms  carrying  mutations  in  muscle  AChR  subunits,  which
mimic  those  found  in  patients  suffering  from  congenital  myasthenic
syndromes (CMS). Our results indicated that C. elegans is a valid model for
studying human CMSs and for drug screening.
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Plenary Lecture 5

Spatial and temporal neural computations driven by words

Eduardo Mizraji

Group of Cognitive Systems Modeling, Sección Biofísica, Facultad de Ciencias,Universidad de
la República, Montevideo, Uruguay.     mizraj@fcien.edu.uy

The neural computation of spatial and temporal order is one of the basic
procedures used by the humans to organize their actions. This organization
requires storing structured information in specific neural modules. There are
cases in which the spatial and temporal relations seem to be coded in an
astonishing simple way using unitary words. These words are prepositions
like: ‘below’, ‘above’, ‘behind’, ‘in’, ‘on’, ‘before’, after’, etc. Obviously,
the simplicity of these codes is illusory. The objective of this contribution is
to explore the idea that these simple prepositions are linguistic ‘passwords’
that give access to a hierarchy of neural systems. In the presence of queries
or behavioral challenges, these systems potentially allow to attain correct
decisions. We base our exploration in the modeling of modular memories
capable  to  store  empirical  experiences.  The  neural  mapping  of  these
experiences  can  be  processed  by  a  hierarchical  structure  that  transports
information from a sensory-perceptual  periphery to  a  conceptual-abstract
core. This hierarchy is integrated by modular networks of formal neurons.
At the deepest level of the hierarchy, the information converges to a final
common  pathway  of  modular  gates  programmed  to  deal  with  abstract
patterns. These neural gates show similarities with those of temporal logics,
gates  apt  to  compute  asymmetric  relations.  Within  this  framework,  we
model how the spatial and temporal relationships are transformed in neural
information,  and  how  this  information  can  move  from  the  plasticity  of
contingent  episodic  memories  towards  the  stable  neural  networks  that
compute abstract asymmetries. Plausibly, this model can be experimentally
tested using brain imaging techniques. The main purpose of the tests could
be to determine if decisions involving space-time asymmetries, that initially
activate  distinct  sensory modes,  dynamically  converge  towards  the  same
brain region (corresponding to the final  common pathway of  the model,
which executes abstract neural computations).  
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Plenary Lecture 6

Peroxynitrite, a stealthy biological oxidant.

Rafael Radi 1 2

1 Departamento  de  Bioquímica  and  2 Center  for  Free  Radical  and  Biomedical  Research
(CEINBIO),  Facultad  de  Medicina,  Universidad  de  la  República,  Montevideo,  Uruguay.
rradi@fmed.edu.uy

Peroxynitrite is a short-lived peroxide formed from the diffusion-controlled
reaction of nitric oxide (•NO) and superoxide radicals (O2•-). With a pKa ~
6.8, both peroxynitrite anion (ONOO-) and peroxynitrous acid (ONOOH)
coexist  biologically.  Peroxynitrite  can  directly  promote  oxidations  in
biomolecules and also evolve to oxidizing free radical intermediates such as
nitrogen dioxide (•NO2) and carbonate radicals (CO3•-) after reaction of
ONOO-,  a  good  nucleophile,  with  CO2.  The  biological  half-life  of
peroxynitrite  is  brief,  in  the  order  of  5-20  ms.  The  reactivity,  diffusion
properties and permeation across biomembranes of the radical precursors of
peroxynitrite and of ONOO-, ONOOH and the derived radicals are quite
dissimilar,  all  of  which  imply  physico-chemical,  biophysical  and
biochemical  considerations  to  accurately  understand  the  biological
formation  sites,  rates  and  actions of  peroxynitrite.  While  thiol  oxidation
occurs by a bimolecular reaction involving a two-electron redox process,
protein tyrosine nitration depends on peroxynitrite-derived radicals and the
intermediacy of tyrosyl radical. Excess peroxynitrite disrupts mitochondrial
function  and  triggers  cell  death  via  oxidation  and  nitration  reactions.
Peroxynitrite  usually  represents  an  endogenous  toxicant  in  a  variety  of
disease states but it  can also act  as a cytotoxic effector  against  invading
pathogens. The oxidizing capacity of peroxynitrite is modulated by potent
endogenous  antioxidant  mechanisms,  most  notably  the  enzymes  of
peroxiredoxin  family  that  decompose  ONOOH  via  a  fast  reaction  with
active  site  thiols.  The  toxicity  of  peroxynitrite  can  be  neutralized
pharmacologically by a series of synthetic compounds, including the Mn-
porphyrins or via induction of enzymatic antioxidant mechanisms. In the
presentation, I will analyze central aspects on the biological chemistry of
peroxynitrite and how its actions can be modulated in vitro and in vivo.
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New Paradigms In Biophysics

The physics of nerves

Thomas Heimburg

Niels Bohr Institute, University of Copenhagen, Denmark.   theimbu@nbi.ku.dk

It  is  a  central  paradigm in biology that  excitatory  events  in  cells  are  of
purely electrical nature. It is believed that they are controlled by a class of
proteins called ion channels. For instance, the nervous impulse is attributed
to the activity of potassium and sodium channels. Upon a change in voltage
these channel  proteins open a pore and ions flow across  the membranes
along  their  gradients.  As  a  consequence,  they  change  the  electrical
properties of the nerve and electrical pulses called action potentials emerge.
Such nerve  pulses  dissipate  a  lot  of  free  energy.  Therefore,  the  famous
electrophysiologist  Alan  L.  Hodgkin  compared  the  active  nerve  to  a
“burning fuse of gunpowder”.
However,  it  is  widely  unknown  that  during  the  nerve  pulse  also  the
temperature, the thickness and the length of nerves change. No dissipation
of energy is observed in experiments. In contrast to common beliefs, many
properties  of  nerve  pulses  rather  resemble  those  of  local  compressional
mechanical pulses called solitons [1]. Solitons are pulses that travel without
changes  in  shape  and  without  dissipation of  energy.  Thus,  the electrical
pulses in classical electrophysiology and electromechanical solitons differ
largely  in  their  physical  implications.  The  description  of  solitary  pulses
requires  the language of thermodynamics and hydrodynamics rather  than
that of electrical circuits [1-3].
In this presentation we show how the properties of nerves can be understood
on the basis of a purely physical description. Ion channel-like events show
up as thermal fluctuations in the membrane. The physical picture includes
an  explanation  for  the  phenomenon  of  anesthesia  caused  by  small
membrane-soluble drugs. Thus, many known physiological phenomena re-
emerge  in  a  completely  different  conceptual  framework.  We  show
mechanical  changes in the nerve membrane and the penetration of nerve
pulses upon collision.

[1] Heimburg, T, and Jackson, A. D. Proc. Natl. Acad. Sci. USA. 102: 9790-9795. 2005.
[2] S. Andersen, A. D. Jackson, and T. Heimburg. Progr. Neurobiol. 88: 104-113. 2009.
[3] B. Lautrup, R. Appali, A. D. Jackson and T. Heimburg. Eur.Phys. J. E. 34: 57. 2011.
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New Paradigms In Biophysics

Tight coupling of metabolic oscillations and intracellular
water dynamics in Saccharomyces cerevisiae

Luis A. Bagatolli

Membrane Biophysics and Biophotonics group/MEMPHYS - Center for Biomembrane Physics,
Department of Biochemistry and Molecular Biology, University of Southern Denmark, Odense,
Denmark.    bagatolli@bmb.sdu.dk;    web: http://www.memphys.dk/Luis-Bagatolli

We detected very strong coupling between the oscillating concentration of
ATP  and  the  dynamics  of  intracellular  water  during  glycolysis  in
Saccharomyces cerevisiae1. Our results indicate that: i) dipolar relaxation of
intracellular water is heterogeneous within the cell and different from dilute
conditions,  ii)  water  dipolar  relaxation  oscillates  with  glycolysis  and  in
phase with ATP concentration, iii) this phenomenon is scale-invariant from
the subcellular to the ensemble of synchronized cells and, iv) the periodicity
of both glycolytic oscillations and dipolar relaxation are equally affected by
D2O in a dose-dependent manner. These results offer a new insight into the
coupling of an emergent intensive physicochemical property of the cell, i.e.
cell-wide water dipolar relaxation, and a central metabolite (ATP) produced
by a robustly oscillating metabolic process. 

[1] Seir Thoke H., Tobiasen A., Brewer J., Lyngs Hansen P., Stock R. P., Folke Olsen L. and
Bagatolli L.A. 2015. "Tight coupling of metabolic oscillations and intracellular water dynamics
in Saccharomyces cerevisiae" PLoS ONE 10(2): e0117308. 
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Intrinsic Disorder and Functional Promiscuity 
in Golgi Reassembly and Stacking Proteins S1

Luis F. Mendes, A. F. Garcia, P. S. Kumagai, A. J. Costa-Filho

Departamento de Física, Faculdade de Filosofia, Ciências e Letras de Ribeirão Preto, 
Universidade de São Paulo, Ribeirão Preto, SP, Brazil.    ajcosta@ffcirp.usp.br

Among all  proteins localized in the Golgi  apparatus,  a two-PDZ domain
protein plays an important role in the assembly of the cisternaes and is also
responsible for many other functions. This class of proteins, known as Golgi
Reassembly and stacking Proteins (GRASP), has puzzled many researchers
due to its large array of functions. In this work, the GRASP homologue in
the fungus Cryptococcus neoformans (CnGRASP) was studied. This protein
is associated with the unconventional secretion mechanisms required for the
export of the most important virulence factor in that fungus. Biophysical
techniques were used to assess structural aspects of CnGRASP in solution.
We were able to detect a relevant secondary structural content, but with a
large amount of disordered regions. The overall structure is less compacted
compared to those values expected for a globular protein, which also leads
to a high structural  flexibility and water accessibility of the hydrophobic
core. All the results together indicate an unusual behavior of CnGRASP in
solution that closely resembles the behavior previously observed for molten
globule  proteins.  To  the  best  of  our  knowledge  this  is  the  first  direct
observation  of  the  molten  globule-like  behavior  of  a  GRASP protein  in
physiological conditions. We also speculate the possible implications due to
this unusual behavior and how it can explain the multiple facets associated
with this intriguing class of proteins.

Financial Support: FAPESP, CNPq, CAPES.
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Session 1

Role of the metal binding loops in cofactor 
assembly and electronic structure of a copper 
site in cytochrome oxidases

S2

Alejandro J. Vila1, Marcos N. Morgada1, Ma. Eugenia Llases 1

1  Instituto de Biología Molecular y Celular de Rosario, Consejo Nacional de Investigaciones
Científicas  y  Técnicas,  Facultad  de  Ciencias  Bioquímicas  y  Farmacéuticas,  Universidad
Nacional de Rosario, 2000 Rosario, Argentina.  vila@ibr-conicet.gov.ar

Maturation  of  cytochrome  oxidases  is  a  complex  process  requiring
assembly of several  subunits and adequate uptake of the metal cofactors.
Two orthologous Sco proteins (Sco1 and Sco2) are essential for the correct
assembly of the dicopper CuA site in the human oxidase, but their function
is  not  fully  understood.  Here,  we  report  an  in  vitro  biochemical  and
biophysical  study  that  shows  that  Sco1  is  a  metallochaperone  that
selectively transfers Cu(I) ions based on loop recognition, whereas Sco2 is a
copper-dependent  thiol  reductase  of  the  cysteine  ligands  in  the  oxidase.
Copper binding to Sco2 is essential  to elicit  its  redox function and as a
guardian of the reduced state of its own cysteine residues in the oxidizing
environment  of  the  mitochondrial  intermembrane  space  (IMS).1 We also
report that the loop sequence fine tunes the electronic structure of the CuA
site.2 These  results  provide  a  detailed  molecular  mechanism  for  CuA
assembly,  suggesting  that  copper  and  redox  homeostasis  are  intimately
linked in the mitochondrion.

[1] Morgada et al. PNAS USA  112, 11771-6, 2015.
[2] Morgada et al. Angew Chem Int Ed Engl. 53, 6188-92, 2014.

ANPCyT is acknowledged for funding and CONICET for fellowships. 
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Molecular basis of hydroperoxide specificity 
in peroxiredoxins: studies in AhpE from 
Mycobacterium tuberculosis

S3

Ari Zeida1, A. M. Reyes2, P. Lichtig1, M. Hugo2, D. S. Vazquez3, J. Santos3, 
F. L. González Flecha3, R. Radi2, D. A. Estrin1, M. Trujillo2

1DQIAyQF  and  INQUIMAE-CONICET,  FCEN-UBA,  Buenos  Aires,  Argentina,  2

Departamento de Bioquímica and Center for Free Radical and Biomedical Research, FMed-
UdelaR,  Montevideo,  Uruguay,  3  DQB and IQUIFIB-CONICET, FFyB-UBA Buenos Aires,
Argentina. azeida@qi.fcen.uba.ar

Peroxiredoxins  (Prxs)  constitute  an  ubiquitous  family  of  Cys-dependent
peroxidases  that  play  essential  roles  in  reducing  hydrogen  peroxide,
peroxynitrite  and  organic  hydroperoxides  in  almost  all  organisms.  They
have been demonstrated to play protective roles against the development of
different diseases and besides their role in antioxidant defenses, some Prxs
have been identified as key participants in the regulation of redox signaling
pathways.1,2 Among  them,  alkyl  hydroperoxide  reductase  E  (AhpE)
represent  a  subgroup  of  the  Prx  family,  comprising  Mycobacterium
tuberculosis AhpE and  AhpE-like  proteins.  We  previously  reported  that
MtAhpE  reacts  ~104 times  faster  with  arachidonic  acid-derived
hydroperoxide  (15-HpETE) than  hydrogen peroxide,  suggesting  that  this
surprisingly high reactivity could be due to a hydrophobic groove at the A-
dimer interface.3,4

Fig.  1.  Representation  of  the
MtAhpE:15-HpETE complex surface,
colored by residue  (blue,  basic;  red,
acidic; green, polar; white, nonpolar).
Zoom: detailed view of the interaction
of  the  substrate  within  the
hydrophobic groove.

Combining a set of fast kinetics and equilibrium experiments with state of
the art computational methods, we characterized this hypothetical groove,
studied the kinetics properties with new fatty acid-derived hydroperoxides
and analyzed the interaction and reactivity of these kind of substrates at the
molecular  level.  Our  results  confirm  the  existence  of  the  exposed
hydrophobic patch. We also found correlation between reactivity and the
length of the aliphatic tail. Moreover, the interaction of these substrates with
the  enzyme  promotes  their  location  inside  the  active  site  favoring  the
anchorage of the enzyme in the reactive conformation. This study represents
new insights on the understanding of substrate specificity in Prxs. 

[1] Bell KFS, et al. Antioxidants and Redox Signaling 14: 1467-77, 2011.      [2] Wood ZA, et
al. Science 300: 650-53, 2003.       [3] Hugo M, et al. Biochemistry 48: 9416-26, 2009.       [4]
Reyes AM, et al. Free Radical Biology and Medicine 51: 464-73, 2011.
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Non covalent coupling of proteins to a 
oligomeric scaffold through high affinity 
heterodimeric modules

S4

Vignale F1, Gorojovsky N1,2, Santos J2, Goldbaum FA3, Craig PO1,2.
1Departamento  de  Química  Biológica,  Facultad  de  Ciencias  Exactas  y  Naturales,
UBA.2Instituto  de  Química  y  Fisicoquímica  Biológica  (IQUIFIB-  UBA/CONICET),
3Fundacion Instituto Leloir (FIL).pocraig@hotmail.com

The polymeric display of molecules is an emerging technology for many
applications. It could be used to increase the immunogenicity of antigens,
the interaction strength of protein domains for polymeric ligands, and the
production  of  multifunctional  particles.  Brucella  Abortus  Lumazine
Synthase  (BLS)  is  a  decameric  protein  composed  of  a  17  kDa  subunit
arranged as a dimer of pentamers. In this work, we describe the use of BLS
as a oligomeric scaffold for the polymeric display of proteins. For this aim
we developed a non-covalent coupling method based on the use of high
affinity  heterodimeric  modules  complementary  fused  to  the  structure  of
BLS and target proteins. Results obtained with a variety of protein models
(9  kDa  double  stranded  RNA  binding  domain  from  murine  Staufen-1
protein,  18  kDa  sialic  acid  binding  domain  from Bovine  Rotavius  VP4
capsid protein, and 26 kDa jellyfish Green Fluorescent protein) indicate that
is  possible  to  obtain  well  folded  and  stable  decameric  particles  by  this
method,  as  indicated  by  the  analysis  of  these  constructions  though CD,
fluorescence,  and  light  scattering  techniques.  The immunological  use  of
BLS as a carrier of antigens is illustrated with the RBD3 antigen. These
results demonstrates  the potential  of the BLS carrier  approach to deliver
antigens to  the immune system in a  highly order  array,  preserving  their
natural conformation and enhancing their immunogenicity. In addition, an
increase in the interaction strength of RBD3 for a model double stranded
RNA ligand could also be observed when this domain was coupled to BLS.
We present valuable data for the design, production and characterization of
macromolecular  assemblies  and  multidomain  proteins  for  its  use  in  the
bionanotechnology field.

Related Sessions:
Structure-function of Macromolecules

Biotechnology
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The Crystal Structure of the Native Capsid 
from Bovine Leukemia Virus: Retroviral 
Capsids are Plastic
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Larrieux, N.1, Zhang, X.3, Pritsch, O. 2

1Unit  of  Protein  Crystallography,  and  ,2Protein  Biophysics  Unit,  Institut  Pasteur  de
Montevideo,  Montevideo,  Uruguay;  3Unit  of  Structural  Virology,  Institut  Pasteur,  Paris,
France.       alebus@pasteur.edu.uy

Retroviruses  undergo  an  obligatory  maturation  step  in  the  formation  of
infectious particles. The cleavage of Gag generates several mature proteins,
including  capsid  (CA),  which  self-assembles  into  a  fullerene-like  core,
enclosing  the  RNA  genome.  Revealing  the  molecular  features  of  the
retroviral  mature  core  and  its  assembly  mechanism  is  important  for
understanding retrovirus biology and developing novel antiretroviral drugs.
Despite the essential role of the retroviral core, its high polymorphism has
hindered  high-resolution  structural  analyses.  We  now  report  the  crystal
structure  of  the  native,  mature  CA  protein  from  bovine  leukemia  virus
(BLV) at 2.75 Å resolution [1]. The structures of the individual NTD and
CTD subdomains of BLV CA were determined, respectively to 1.44 and
2.45 Å resolution, which was instrumental  in the structure determination
process.  This  structure  represents  the  first  X-ray  structure  of  a  native
retroviral  capsid  protein  (i.e.  containing  no  mutations).  BLV  is  a
tumorigenic B-lymphotropic delta-retrovirus that infects cattle worldwide,
closely related to human T-lymphotropic viruses  (HTLV). The BLV CA
crystals  contain  one  CA  hexamer  in  the  asymmetric  unit,  which  pack
laterally forming planar layers. CA hexamers deviate significantly from 6-
fold  symmetry,  yet  adjust  to  make  two-dimensional  pseudo-hexagonal
arrays that mimic mature retroviral cores. Intra- and inter-hexameric quasi-
equivalent  contacts  are  uncovered,  with  flexible  trimeric  lateral  contacts
among hexamers, yet preserving very similar dimeric interfaces making the
lattice. The conformation of each capsid subunit in the hexamer is therefore
dictated by long-range interactions, revealing how the hexamers can also
assemble into closed core particles, a relevant feature of retrovirus biology.
This  model  of  capsid  plasticity  contributes  with  a  novel  framework  to
develop more accurate hypotheses of capsid self-assembly and uncoating.
Implications of this mechanism seem relevant for the discovery of allosteric
effectors with novel antiretroviral properties.

[1] Obal G, Trajtenberg F, et al. Science 349:95-8, 2015. 
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How defects on lipid membranes can be 
investigated from Small Angle X-Ray 
Scattering (SAXS) data

S6

Gabriele Campanella1, Paolo Mariani1, Francesco Spinozzi1 and Rosangela 
Itri2

1 Department of Life Sciences, Università Politecnica delle Marche, Ancona, Italy. 2 Physics 
Institute, Universidade de São Paulo, São Paulo (SP), Brazil.   itri@if.usp.br

The study of  biological  processes  that  occur  in  the lipid interfaces  is  of
paramount  importance  to  understand  the  mechanisms  underlying  cell
membrane  response.  In  this  work,  we  are  particularly  interested  in
comprehending how protein-membrane interaction impacts on the structural
properties  of  lipid  membranes,  as  well  as  how  lipid  chemical
transformations induced by photo-oxidation can alter membrane features.
Theoretical  simulations of Small  Angle X-Ray scattering (SAXS) curves
from defect-containing mimetic membranes, large unilamellar (LUVs) and
multilamellar (MLVs) vesicles, were predicted using an ad hoc model. Such
model  takes  into  account  the  presence  of  cylindrical  defects  within  the
membrane, their correlation defined in terms of the para-crystal theory and
the stacking of bilayers and their correlation defined via the modified Caille
theory.  In  this  framework,  it  was possible to address  the cases  of  water
pores,  transmembrane proteins  and protein forming pores  in  membranes.
The theoretical approach has been applied in experimental SAXS data with
the aim of shedding light on the complex interactions between proteins and
biological membranes as well as on membranes under oxidative stress

Acknowledge: R. Itri is recipient of CNPq research fellowship.
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The principal feature of lipid monolayers is that the surface pressure/area
per lipid curve obtained in a Langmuir balance resembles the PV isotherms
of gases. For this reason, lipids in a monolayer are assumed to behave as a
bidimensional gas spread on a surface.  On this base, deviations from the
ideal behavior are ascribed to lipid-lipid interactions. However, monolayers
are  formed  by  lipids  interacting  with  the  aqueous  phase  modifying  the
surface  tension.  Therefore,  when the  monolayer  is  compressed/expanded
work  against  water-lipid  interaction  should  be  taken  into  account.
Compression/expansion of  the monolayer produces  a  change in  the lipid
surface concentration and hence modifying the water chemical potential at
the interphase.  On the other hand, when lipid bilayers are subjected to a
water  gradient,  i.e.  osmosis,  water  may  extrude  from/incorporate  to  the
interphase  changing  the  lateral  pressure.  With  this  aim,  the  monolayer
compression/expansion of lipids in the liquid expanded state was analyzed
by applying the formalism of thermodynamic of irreversible process. The
influence of water on the lipids and the influence of lipids on the water,
respectively, is considered for the compression/expansion due to changes in
the  water  activity  and  for  the  change  in  water  activity  due  to  surface
pressure  (exchange  of  water  by  extrusion  or  penetration).  On  this  base,
coupled phenomena in a bidimensional system can be applied afterwards to
bilayers under osmotic stress. The analysis may help to interrelate processes
in  monolayers  and  bilayers  and  to  give  a  more  realistic  picture  of  the
thermodynamic properties of lipid membranes as open systems.

[1] Damodaran, S., (1998) Water activity at interfaces and its role in regulation of interfacial
enzymes: A hypothesis, Colloids and Surfaces B: Biointerfaces, 11, 231-237.
[2] Disalvo, E. A., Hollmann, A., Semorile L. and Martini, M. F., (2013) Evaluation of the
Defay-Prigogine  model  for  the  membrane  interphase  in  relation  to  biological  response  in
membrane-protein interactions, Biochim. Biophys. Acta, 1828, 1834-1839.10) 

Acknowledgements and Support : With funds from CONICET (PIP 484), ANPCyT (PICTO
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Laurdan  (6-lauroyl,1-2-dimethylamino  naphthalene)  is  a  fluorescent  dye
designed  and  synthesized  in  1979  by  Gregorio  Weber1 to  study  the
phenomenon of dipolar relaxation. The fluorescent naphthalene moiety of
the  Laurdan  molecule  possesses  a  dipole  moment  that  increases  upon
excitation and may cause reorientation of the surrounding solvent dipoles
which  is  reflected  in  a  continuous  red  shift  of  the  probe's  emission
spectrum.  Generalized  Polarization  function  (GP  =  [(I440-I490)/(I440+I490)])
was defined as a way of measuring wavelength displacements in cuvette2.
Laurdan  GP  is  the  combination  of  two  effects:  the  polarity  of  the
environment (reported mainly by the intensity at 440 nm) and the rate of
dipolar  relaxation of molecules  that  can reorient  around laurdan’s  dipole
during its lifetime (reported at 490 nm). 

Laurdan  GP has  been  used  both  in  the  cuvette  and  in  the  two  photon-
microscopes and several studies in vivo and in vitro have been published
using this technique,  however  there is  more information behind Laurdan
spectral shift. The use of Laurdan have been reinforced by combining its
fine sensitivity for sensing small changes in water  content in the bilayer
with  other  microscopy  methodologies.  Laurdan-Fluorescence  correlation
Spectroscopy (FCS) allowed the identification of nanometer  mobile lipid
domains in vivo3. Laurdan-FLIM-phasor has helped to differentiate between
changes in the membrane due to polarity or to dipolar relaxation4. In this
presentation the use of traditional GP Laurdan in combination with more
advanced  methodologies  is  show  as  a  fine  tool  to  understand  the
heterogeneity in red blood cells.

[1] Weber G, el al. Biochemistry. 18:3075, 1979.
[2] Parasassi T, et al. Biophys J. 57; 1179, 1990.
[3] Sánchez SA, et al. E Proc. Natl. Acad. Sci. USA. 109:7314-9, 2012.
[4] Golfetto O, et al. Biophys J. 104, 1238-1247, 2013

Acknowledgements and Support. The authors would like to thanks to Fondecyt #1140454   and
Fondecyt# 1120196  for Financial Support, and to CMA-Bio Bio, Universidad de Concepcion
for technical support.
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We present a study of lipid monolayer hydrolysis at constant area (isochoric
method) to assess the optimal lateral surface pressure value (Πopt) and thus,
the surface packing density of the lipid, at  which the activity of a given
lipolytic  enzyme  is  maximal.  This  isochoric  method  consists  of  a
measurement  of  the  decrease  down  to  zero  of  the  Πopt of  phospholipid
substrate monolayer due to continuous hydrolysis using only one reaction
compartment.  We  performed  the  comparison  of  both  approaches  using
several  commercially available and literature-evaluated sPLA2s.  Also, we
characterized  for  the  first  time  the  profile  of  hydrolysis  of  DLPC
monolayers  catalyzed  by  a  sPLA2 from Streptomyces  violaceoruber  and
isoenzymes  purified  from  Bothrops  diporus  venom.  One  of  these  viper
venom  enzymes  is  a  new  isoenzyme,  partially  sequenced  by  a  mass
spectrometry  approach.  We  also  included  the  basic  myotoxin  sPLA2-III
from Bothrops asper. Results obtained with the isochoric method and the
standard isobaric one produced quite similar values of Πopt, validating the
proposal. In addition, we propose a new classification parameter, a lipolytic
ratio  of  hydrolysis  at  two  lateral  pressures,  20  mN.m -1 and  10  mN.m-1,
termed  here  as  LR20/10 index.  This  index  differentiates  quite  well  “high
surface pressure” from “low surface pressure” sPLA2s and, by extension; it
can be used as a functional criterion for the quality of a certain enzyme.
Also, this index could be added to the grouping systematic criteria for the
superfamily proposed for phospholipase A2.

This work was supported by grants from SECyT-UNC, FONCYT-MinCyT and CONICET,
Argentina, as well as from International Centre for Genetic Engineering and Biotechnology
(ICGEB CRP/COS13-01) and Vicerrectoría de Investigación, Universidad de Costa Rica (UCR
741-B4-100).  BL and GDF especially  wish to  thank the Ibero-American Network CYTED
BIOTOX (Red Biotox 212RT0467) for the support given to research groups involved in the
network. 
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Precise targeting, organization and maintenance of an adequate number of
neurotransmitter receptors, crucial for efficient synaptic transmission, rely
on an adequate balance of synthesis, delivery to and removal from the cell
membrane.  Cholesterol  is  a  key  modulator  of  nicotinic  acetylcholine
receptor (nAChR) cell surface supramolecular organization, dynamics and
trafficking  [1,2].  We  interrogate  these  proteins  using  a  combination  of
ensemble averaging methods and single-molecule experimental techniques.
STED superresolution microscopy of fixed specimens disclosed diffraction
barrier-breaking images of ~70 nm cell-surface  particles (“nanoclusters”)
which increase in size upon ligation [3].  Ligand binding induces a clathrin-
and dynamin-independent internalization of nAChRs via surface-connected
tubular  compartments,  eventually  reaching  lysosomes  for  degradation.
Cholesterol levels modulate these processes and can re-route nAChRs to a
ligand-independent, Arf-6 endocytic pathway. Cholesterol also affects the
surface dynamics of nAChRs: TIRF microscopy and single-particle tracking
analysis disclose the dependence of receptor lateral mobility on cholesterol
content  [4].   Both  the  neutral  lipid  and  cortical  actin  dynamics  act
synergically to modulate the supramolecular organization and dynamics of
nAChR at the cell surface. 

[1] Barrantes, F.J.  (2012). In: Levitan, I. and Barrantes, F.J.  Cholesterol Regulation of Ion
Channels and Receptors. John Wiley & Sons. 310 pp.
[2] Barrantes F.J. (2014) Front. Synaptic Neurosci. 6:25, 1-16. 
[3] Kellner, R. Baier, J., Willig, K.I., Hell, S.W. and Barrantes, F.J. (2007). Neuroscience 144,
135-143.
[4] Almarza, G., Sánchez, F. and Barrantes, F.J. (2014). PloS One 9:e100346.

Experimental work was supported by grants  PICT 2011-0604 from FONCYT, Ministry  of
Science and Technology, and PIP No. N° 112-201101-01023 from the National Scientific and
Technical Research Council of Argentina (CONICET). 
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The phasor method provides a facile and convenient model-less approach to
characterize lifetime heterogeneity using data from either the frequency or
time domains.  Lifetime phasor plots, alternatively termed AB plots or polar
plots,  have  become  valuable  tools  for  both  in  vitro   studies  and  in
fluorescence lifetime imaging microscopy (FLIM) studies with live cells.
Lifetime phasors also readily detect the presence of excited state reactions
such as solvent relaxation and Förster resonance energy transfer.   In this
talk we shall outline the basic principles of lifetime phasors and illustrate
their  applications to  in  vitro  systems including proteins,  membranes  and
nucleic acids and also live cell studies.   In addition to intensity decay, e.g.,
lifetime data, time-resolved fluorescence can be used to provide information
on the rotational mobilites of molecules. This information is acquired in the
time-domain  using  time-decay  anisotropy  or  its  frequency  domain
equivalent  known  as  dynamic  polarization.  Here,  we  apply  the  phasor
method to frequency domain dynamic polarization data to provide graphical
information  on  the  rotational  modalities  of  fluorophores  in  vitro.  The
method  is  illustrated  using  a  series  of  simple  model  systems  including
fluorophores  in  isotropic solvents of  varying viscosities  as  well  as  more
complex systems including ethidium bromide interaction with tRNA and
also  proteins  exhibiting  varying  extents  of  tryptophan  motion.   We
acknowledge financial support from Allergan Inc.
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This work attempts to establish a correlation between maturation of lamellar
bodies  (LBs)  and  their  physical  properties  at  in  vivo  conditions.  This
specialized  organelle  is  responsible  for  the  accumulation  and  release  of
pulmonary surfactant  into the alveolar interphase.  Using the LAURDAN
spectral phasor approach we study how LBs from A549 lung cells mature in
vivo.  Our  results  show  a  two-step  process  governing  the  intracellular
maturation, i.e. an increase in LBs size is first observed, followed with a
sudden  decrease  in  their  water  content.  Comparing  the  physical
characteristics of mature LBs with those of artificial model membranes, we
identify  a  particular  level  of  hydration  which  is  significantly  lower  to
membranes  displaying  a  liquid  ordered  phase.  Importantly,  we  also
observed that LBs upon secretion show a higher hydration state respect to
that observed in the cell interior. This last result, suggests an important role
of entropy during LBs maturation and release.

Acknowledgements and Support: Comisión de Investigación Científica (CSIC), Universidad de
la República. Programa para el Desarrollo de la Ciencias Básicas (PEDECIBA).
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Δ98Δ  and  Δ78Δ  are  two  all-β  variants  of  IFABP  (intestinal  fatty  acid
binding protein). These frameworks became useful to study the molecular
determinants related to aggregation of β-barrel proteins. Albeit displaying
increased conformational plasticity, these variants exhibit a native-like β-
barrel  topology  and  are  able  to  support  a  cooperative  folding  behavior.
Challenging  these  scaffolds  with 25% v/v trifluoroethanol  (TFE) readily
triggers amyloid-like aggregation. We decided to assess the impact of low
concentrations of TFE (≤ 15% v/v) on conformation and stability so as to
understand  if  these  concentrations  -where  the  proteins  are  still  soluble-
would mimic the early events occurring at 25% v/v TFE. In this milieu, the
structure of all three proteins coalesces and they also become more akin in
stability.  Evidence  in  support  of  this  contention  arises  from  several
biophysical measurements, including the binding of oleic acid and ANS, the
quenching of intrinsic fluorescence, and by thermal ramps and exposure to
chemical denaturants. Additionally, we identified those fragments initially
obtained after limited proteolysis with chymotrypsin either in the absence
on in the  presence  of  10% v/v TFE.  The new data  led us  to  refine  the
structural models proposed for the abridged proteins. In this scenario, the
organization of a disordered C-terminal stretch attached to a common well-
packed core might underlie the structural compaction phenomenon observed
upon TFE addition. Finally, those changes occurring immediately after the
addition  of  25% v/v  TFE are  compared  with  the  structural  information
available at low TFE concentration. The cumulative evidence supports the
hypothesis that the conformational changes observed would represent those
leading to the aggregation-prone species. 

With support from CONICET, ANPCyT and UBACyT.
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Assessing  the underlying ionic currents during a triggered action potential
(AP) in  intact  perfused  hearts offers  the  opportunity  to  link  molecular
mechanisms with pathophysiological problems in cardiovascular research.
Loose Patch Photolysis (LPP) is an innovative method that can reveal new
information on cardiac  excitability  and excitation-contraction  coupling at
the whole heart  level  during health  and disease.  The central  aim was to
measure transmembrane ionic currents during AP cycles in an intact mouse
whole heart in order to determine in which phase of the AP the Ca2+ influx
that  triggers  Ca2+ induced  Ca2+ release  (CICR)  occurs  and  how  Ca2+

activated conductances can contribute to the genesis of AP phase 2  at the
epicardial layer. The newly developed LPP technique was used to measure
transmembrane  ionic  currents  in  intact-perfused  whole  hearts.  During  a
triggered  AP,  a  voltage  dependent  Ca2+ conductance  was  fractionally
activated by photo-degrading a Ca2+ channel blocker (nifedipine). The ionic
currents  recorded  with  LPP  at  the  epicardial  layer  showed  a  fast  early
component  and  a  slower  late  component.  Pharmacological  experiments
established the molecular basis underlying the early component was driven
by  an  influx  of  Ca2+ through  the  L-type  channel,  CaV  1.2.  The  late
component was identified as a Na+-Ca2+ exchanger (NCX) current mediated
by  Ca2+ released  from  the  sarcoplasmic  reticulum  (SR).  This  novel
technique allows the dissection for the first time of transmembrane ionic
currents on the intact heart during a physiological AP. Most interesting, we
were able to determine that, in the mouse perfused whole heart epicardium,
the Ca2+ current contributes to the AP phase 1 while the NCX contributes to
the phase 2. In addition, we found that the influx of Ca2+ through the L-type
Ca2+ channels terminates due to voltage-dependent deactivation (in a “tail
current” fashion) and not by Ca2+ dependent inactivation.  

Supported by NIH R01-HL-084487 to AE and Miguel Velez Fellowship to YAS. 
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P2Xreceptors  are  trimeric  ion  channels  that  gate  after  binding  ATP
molecules.  They  are  located  at  the  extracellular  side  of  the  cellular
membrane  of  most  vertebrate  tissues.  Within  purinergic  signalling,  P2X
receptors  are  the  fastest  sensors.  To  fully  understand  the  ATP-  sensing
abilities  of  this  receptors,  experiments  where  carried  out  on  excised  out
patches containing recombinant rat P2X2 receptors. Those patches could be
positioned close to a stable interface between two solutions one containing
ATP and the other  not.  By optimizing the control  of a  switching device
actuated by a piezo it was possible to expose the excised patch to ATP for
carefully controlled periods of time, from the hundreds of microseconds to
the tens  of  seconds  range.  Patch  clamp amplifiers  allow to measure  the
dynamic response of the conductance of the P2X2 receptors to those pulses
and this response was compared to the response predicted by several kinetic
models.  An  allosteric  kinetic  model  that  assumed  three  conformational
changes: ATP-binding, gate opening and either channel or subunit flipping
was able to reproduce the experimental results to 0.2ms1 pulses of 0.2 -10
mM ATP. In this talk I will show a reinterpretation of those experiments on
the light of new structural information of P2X4. A deep understanding of
the kinetic properties of puringergic receptors is key to properly model the
whole purinergic signaling pathway. The results presented suggest that it is
possible  to  mathematically  reproduce  the  temporal  dynamics  of  this
receptors  on  carefully  controlled  conditions.  With  help  of  Bayesian
statistics2 it might be possible to adjust these models to predict the behavior
of P2X receptors on uncontrolled, physiological, conditions.  

[1] Moffatt & Hume . J. General Physiol. vol. 130 no. 2 183-201, 2007.
[2] Ferdandez Do Porto et al. PLoS One. 2013;8(2):e55987
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The peptide mastoparan 7 (MST7) triggered in human erythrocytes (rbcs)
the release of ATP and swelling.
Since swelling is a well-known inducer of ATP release, and extracellular
(ATPe),  interacting  with P (purinergic)  receptors,  can affect  cell  volume
(Vr), we explored the reciprocal regulation between Vr and ATPe.
We made a quantitative assessment of MST7-dependent kinetics of both Vr
(by epifluorescence  microscopy)  and [ATPe] (by online luminometry)  in
the  absence  and  presence  of  blockers  of  ATP  efflux,  swelling  and  P
receptors.
MST7 promoted acute,  strongly correlated changes in [ATPe] and Vr of
rbcs.
Whereas MST7 induced increases of 10% in Vr and 190 nM in [ATPe],
blocking swelling in a hyperosmotic medium + MST7 reduced [ATPe] by
40%. 
In  MST7  treated  rbcs,  pre-incubation  of  rbcs  with  10  µM  of  either
carbenoxolone or probenecid, two inhibitors of the ATP conduit pannexin 1,
reduced [ATPe] by 40-50% and swelling by 40-60%, while in the presence
of 80 U/ml apyrase, an ATPe scavenger, cell swelling was prevented.
Pre-exposure to 10 µM NF110, a blocker of ATP-P2X receptors mediating
sodium influx, reduced MST7-dependent [ATPe] by 48%, and swelling by
80%, whereas in sodium free medium swelling decreased by 92%.
Results  were  analyzed  by means  of  a  mathematical  model.  The best  fit
model showed that, upon MST7 exposure, ATP efflux required an approx.
2000-fold  increase  of  ATP  permeability  mediated  by  two  kinetically
different conduits, both of which were activated by swelling and inactivated
by  time.  The  accumulated  ATPe  activated  P2X  receptors,  followed  by
sodium influx,  resulting in  cell  swelling,  which in  turn further  activated
ATP release.  This sequence of events constitute a positive feedback loop
underlying ATP-induced ATP release of rbcs. The systemic consequence of
these findings will be analyzed.

With grants from UBACYT (20020100100090) and CONICET (PIP639).
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The  cellular  compartment  is  currently  regarded  as  a  highly  crowded
molecular medium of marked structural  heterogeneity.  The understanding
of the basic aspects  of the diffusive properties  of solutes across  the cell
interior has thus become a relevant problem of cell biophysics. In relation
with  this,  the  present  work  provides  with  theoretical  studies  about  two
specific aspects: 1) the development of a diagrammatic method to analyze
diffusion in non-homogeneous media, and 2) the employment of reduced
dynamic models to represent solute transport across epithelial cells. In 1),
the diagrammatic method is employed to interpret the finding that the non-
homogeneous  diffusion  coefficients  depend  on  the  excluded  volume
following a power law. In 2), the techniques of model reduction are utilized
to obtain a  two-state  reduced  model  from linear  models  of  transcellular
transport with a larger number of intermediate states. This latter result is
utilized  as  an  argument  that  the  finding  of  relatively  simple  dynamic
properties  of  transport  processes  in epithelia  can be compatible with the
complex structural conception of the cell interior.

Support: PEDECIBA and CSIC (Universidad de la República, Uruguay) , ANII (Uruguay)
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Disulphide bridges in proteins will may break if exposed to UV light in the
range  280-300  nm or  Multiphoton  excitation.  In  the  modified  state  the
protein may retain its function or be impaired. If it retains its function it is
possibly to immobilize the protein onto an activated surface with a spatial
resolution of  a  few microns.  This  has  been  achieved  by my group with
enzymes  as  well  as  fab  fragments  of  immunoglobulins.  Some  highly
medically  important proteins such as insulin exhibit dimerization due to di-
tyrosine  formation  and  looses  activity.  The  adverse  effects  of  light  on
protein function may have very interesting medical  application in cancer
theraphy. We have recently shown that the EGFR receptor loses its affinity
for the EGF receptor when exposed to even very low dosages of UV light –
less than the integrated UV dosage in the UVB range of the solar spectrum.
A  wide  range  of  cancer  cells  overexpress  EGFR,  and  as  a  result  UV
illumination may impair their function. We have shown that this indeed is
the case.
Our  techniques  is  allowing  for  the  construction  of  biosensor  arrays  of
unsurpassed  density  –  we  have  shown  that   it  is  possible  to  obtain
biosensors with close to 1 million sensor spots per mm2. At the very least
this approach will result in a significant improvement of the statistics of a
diagnostic procedure. It is fully possible to create mixed biosensor arrays,
where  you detect  two or  more biomarkers  using the same array.  Higher
packing densities may be achieved using fourier optics.
Finally, our study raises some concerns about purification techniques where
intense illumination with UV light is  an integral  part  of the detection or
separation process. The UV light may alter the molecule that is the target of
the process itself.

“Modulating the Structure of EGFR with UV Light: New Possibilities in Cancer Therapy”.
Correia, Manuel; et al. PLOS ONE  Volume: 9, Issue: 11, Article Nº: e111617, 2014  
“Photonic Activation of Plasminogen induced by low dose UVB”, Correia Manuel, et al., Plos
One , accepted December 23rd, 2014   
“Plasmon-Assisted  Delivery  of  Single  Nano-Objects  in  an  Optical  Hot  Spot”.  Galloway,
Christopher M.; et al. NANO LETTERS  Volume: 13, Issue: 9,  4299-4304,  2013 
“UV-Light Exposure of Insulin: Pharmaceutical Implications upon Covalent Insulin Dityrosine
Dimerization and Disulphide Bond Photolysis”. Correia, Manuel; et al. PLOS ONE  Volume: 7
Issue: 12, Article Number: e50733, 2012   
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The lack of correlative and predictive models to assess acute and chronic
toxicities limits the rapid pre-clinical development of new therapeutics. This
barrier  is  due  in  part  to  the  exponential  growth  of  nanotechnology  and
nanotherapeutics,  coupled with the lack of rigorous and robust  screening
assays and putative standards. It is a fairly simple and cost-effective process
to  initially  screen  the  toxicity  of  a  nanomaterial  by  using  in  vitro  cell
cultures; unfortunately it is nearly impossible to imitate a complimentary in
vivo system. Small mammalian models are the most common method used
to assess possible toxicities and biodistribution of nanomaterials in humans.
However,  establishing  mammalian  models  is  often  expensive  and  time
consuming, and there remains a clear disconnect between in vitro and in
vivo data preventing reliable predictive effects on toxicity, biodistribution,
and efficacy. Instead, one of the most promising in vivo model systems for
toxicity studies is Danio rerio, commonly known as zebrafish. Zebrafish are
proving  to  be  a quick,  cheap,  and  facile  model  to  conservatively  assess
toxicity of nanomaterials.
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Globular proteins can be considered as nanotools useful to perform a variety
of chemical reactions. These biological macromolecules have very complex
and  detailed  topological  characteristics  responsible  for  their  several
functions, which can be used for technological applications. 
Albumin is one of the few commercially available proteins with potential
use in the preparation of nanomaterials by the bottom-up strategy. Albumin
nanoparticles  (NPs)  can  be  prepared  by  several  methods,  but  the
preservation of the structure of the native protein in the final structure has
not yet received too much attention.
Our research group has recently reported the use of ionizing radiation to
obtain albumin NPs. The irradiation of an ethanol solution of bovine serum
albumin (BSA) allows obtaining protein NPs in the size range of 20 to 40
nm. However, a plausible mechanism to explain the process of preparation
of  protein-based  NPs  has  not  yet  been  described.  In  this  work,  we
performed  a  series  of  experiments  to  prepare  protein  based  NPs  in  two
independent  steps:  (i)  dynamic  aggregation  of  BSA by  ethanol  and  (ii)
radiation-induced  cross-linking  by  gamma  or  electron  beam  irradiation.
Dynamic  Light  Scattering  (DLS),  Circular  Dichroism  (CD),  Fourier
Transform  Infrared  Spectroscopy  (FT-IR)  and  UV  spectroscopy
measurements  provided additional information about the conformation of
BSA.  No  spectroscopy  signal  changes  of  aromatic  amino  acids  were
detected by UV and a loss of 20% of the alpha helix secondary structure
was determined by CD. Drug-carrier functions were studied by binding and
releasing  assays  of  Merocyanine  540.  BSA-NPs  showed  a  drug-carrier
behavior  similar to that  of BSA. Finally,  we evaluated the possibility to
prepare  protein  NPs  containing  more  than  one  protein  using  the  same
procedure. Bi-protein NPs were prepared from Lysozyme and BSA. The bi-
protein NP showed enzymatic activity of Lysozyme,  which confirms the
functionality of the NP prepared by this novel method. 

This work was partially supported by grants from Universidad Nacional de Quilmes (Buenos
Aires,  Argentina),  IAEA  and  MINCyT  (Argentina),  and  National  Science  Centre  Poland
UMO-2012/07/B/ST4/01429.
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Respiratory  tract  infections  are  among  the  most  frequent  infections  in
humans causing millions of deaths. Antibiotics and vaccines are the main
available  treatments,  but  resistant  strains  are  continuously  arising  and
available vaccines represent a partial solution. Understanding the cellular
and molecular basis of protective immune responses in the lungs is critical
for  the  development  of  more  effective  immunotherapies  to  prevent  and
control the burden of diseases.
Intranasal  sublethal  infection  with S.  pneumoniae  elicits  solid  protection
against  lethal  intranasal  pneumococcus  challenge.  A  strong  local
inflammatory  process  is  developed,  but  rapidly  resolved  and  the  lungs
regain  steady state  after  elimination of  the pathogen.  Still  these  animals
remain  long lasting protected,  and  we found that  although histologically
indistinguishable from naive animals, the lungs of protected animals have
significantly  larger  numbers  of  IFN##,  IL-17  and  IFN##+IL-17  double
producing T cells, and a large population of CD4+ T cells with a phenotype
of resident memory T (TRM) cells. 
Acute respiratory infections involve a broad range of virus and bacterial
pathogens,  what makes the development of specific vaccines  for each of
them highly unlikely. Non-specific immunotherapy that imprint the lungs
with a protective profile is an exciting approach. Bacterial lysates have been
in  clinic  use  for  decades  but  their  mechanisms  of  actions  are  not  fully
defined. We demonstrate that intranasal administration of these preparations
protects against S. pneumoniae challenge and also imprint the lungs with
the same cellular phenotype. 
Overall, the results suggest that intranasal administration of crude bacterial
preparations  can  imprint  the  lungs  with  a  “protective  phenotype”  where
airway  resident  memory  T  (TRM)  cells  than  react  faster  than  systemic
effector  memory T cells  results in  long lasting immunoprotection of  the
respiratory tract,  and provide the basis for development of new effective
immunotherapies.
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Protein multimerization play diverse roles in biology and particularly may
diversify  biological  activity.  In  the  last  years,  the  study of  PIP  (plasma
membrane intrinsic proteins) channels allowed a deeper understanding of
the oligomerization phenomenon in aquaporins.  
It is well known that in the particular case of PIP aquaporins, PIP1 and PIP2
paralogs  can  ensamble  both  as  homotetramers  or  heterotetramers1,2,3.
However the structural elements involved in heterotetramerization and the
stoichiometry of the ensamble were recently described.  Our results show
that loop A is involved in monomer-monomer interaction2 and that PIP2-
PIP1  heterotetramers  with  variable  stoichiometries  can  all  be  formed.
Interestingly,  all  stoichiometric  PIP1-PIP2  ensambles  present  equivalent
biological  activity  in  terms  of  water  transport  (Pf),  pH  regulation  and
cooperative response. 
According  to  these  results,  it  can  be  suggested  that  the  flexible
stoichiometry  of  these  tetrameric  water  channels  can  fine-tune  the  cell
plasma membrane permeability from low to high Pf values depending on
the  relative  expression  of  PIP1  and  PIP2.  The  expression  of  only  PIP2
monomers promotes medium water transport values and maximal Pf is only
achieved when equal quantities of PIP1 and PIP2 monomers are expressed
or when singular heterotetramers with 2:2 stoichiometry are present in the
plasma membrane. 

[1] Fetter, et al. The Plant Cell 16:215-228, 2004.
[2] Jozefkowicz, et al. Plos ONE 8:e57993, 2013.
[3] Yaneff, et al. PNAS 111:231-236, 2014
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Connexin  hemichannels  mediate  extracellular  release  of  signaling
molecules,  such  as  ATP  and  glutamate,  which  play  important
autocrine/paracrine  roles  in  a  variety  of  cell  types.  Nevertheless,
exacerbated hemichannel opening leads to loss of electrochemical gradients
and cytoplasmic metabolites,  causing cell  death.  Control  of  hemichannel
opening  is  indispensable,  and  is  achieved  by  physiological  extracellular
calcium, which drastically reduces hemichannel activity. Unlike other ion
channels, connexin hemichannels do not contain discrete calcium–sensing
module linked to  a  separate  pore-forming module.  Combining molecular
modeling, chemical  modification and electrophysiological  techniques,  we
identified that calcium sensing is predominantly mediated by motifs that are
lining the extracellular pore lumen. Calcium binding into this motif disrupts
intra- and inter-subunit electrostatic networks facilitating the closed gating
reactions.  Two negative residues in  this network are critical  for  calcium
binding, but they do not compose the closed hemichannel gate. The calcium
sensor  is  an  integral  component  of  the  pore,  imposing  an  obligatory
structural  linkage  between  sensing  and  gating  not  commonly  present  in
other  ion  channels,  in  which  the  sensor  is  a  semi-independent  domain
distinct from the pore.
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The Na/K pump hydrolyzes ATP to export 3 Na in exchange for importing
2 K across the plasma membrane. The pump reaction cycle involves a set of
fully  reversible  conformational  changes  between  phosphorylated  and
dephosphorylated states that alternately open the ion binding sites externally
(E2) or internally (E1) depending on ion (Na, K) and ligand binding (ATP,
ADP,  etc.).  In  whole-cell  voltage  clamped  cells  under  conditions  that
promote  the  phosphorylated  E2-P  (high  [Na]i and  [ATP]),  with  sub-
saturating [Na]o and [K]o, the pump passively imports protons, generating
an inward current (IH), whose modification by mutation has been proposed
to underlie  certain  forms of hyperaldosteronism.  To elucidate  the partial
reactions involved in this non-canonical  transport mode we evaluated the
effect of intracellularly applied K, Na, ATP, ADP, AMPPCP and BeF on IH

in giant inside-out patches from Xenopus oocytes heterologously expressing
Na/K pumps. IH activation required simultaneous presence of ATP (4 mM)
with either Nai or Ki. IH activated by ATP in the presence of Nai  was ~1/8
of that observed in Ki. ADP was unable to activate IH in Nai, but activated IH

in Ki. The [Na]-dependence in 4 mM ATP showed K0.5,Na = 2 mM and the
[ATP]-dependence  at  saturating  [Na]  yielded  K0.5,ATP =  80 μM.  In
comparison, the Nao-dependent transient charge movement presents K0.5,Na =
1 mM and K0.5,ATP < 0.5 μM. These data indicate that IH requires low affinity
binding of ATP to E2 conformations and that the Na- and K-free E2 state
that allows external protons to flow can be achieved either through forward
pump  phosphorylation  in  the  presence  of  intracellular  Na  or  through
backward  binding  of  intracellular  K  to  the  E1-ATP  state.  The  smaller
current with Ki solutions must reflect  the lower probability of external K
release from the unphosphorylated E2 compared to E2P. 

Funded by NSF MCB-1515434.
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Human red blood cell (hRBC) shows a membrane potential of -8.0 mV and
a  life  span  of  ~120  days.  As  these  cells  lack  nucleus  and  organelles  a
question  arises:  which  is  the  subjacent  molecular  process  to  this  tightly
controlled cell death, “the biological clock”? Although little is known about
the mechanism underlying the senescence process, it is widely accepted that
a rise in internal Ca2+ plays a crucial role in this respect.
A  widely  held  hypothesis  proposes  that  during  circulation  RBCs  are
exposed  to  different  physiological  stresses,  in  particular  the  mechanical
shear at microcirculation level, such changes would produce somehow the
increased internal Ca2+ characteristic of senescent cells. This is what we call
the  classical  hypothesis  or  “Ca2+ hypotheses”.   However,  no  direct
electrophysiological  evidence  of  suitable mechanisms capable  to account
for the Ca2+ entry during cell aging have been put forward so far.
We have presented evidence for the existence of two new mechanisms in
the red cell membrane, first the mechano-activated K+ channel (HEMKCA),
which  shows a  sigmoid  dependence  of  Po  on  applied  pressure,  a  mean
conductance  of  20pS,  and  is  Ca2+ modulated,   and  second   a  voltage-
dependent  K+/Ca2+-Exchanger,  presenting  an  activation  process  with  a
sigmoid dependence on membrane voltage and a permeability sequence of:
K+>Rb+>>Cs+ and Ca2+>Ba2+>>Mg2+. 
With  these  evidences  we  have  proposed  a  new  hypothesis  for  the
senescence of hRBC, “The hypothesis of K+”. Here, when the hRBC passes
throughout  the  capillary  suffers  mechanical  stress,  increasing  its  K+

permeability by means of the HEMKA channel, subsequently depolarizing
its membrane, and consequently activating the K+/Ca2+-Exchanger,  letting
the Ca2+ enters the hRBC.  We propose that these two mechanisms play a
key role,  being the molecular entities behind the biological  clock and its
crosstalk the responsible for  the senescence  process  of human red blood
cell.

(1) Romero, J.G. and Romero, P.J. (2005) Biophysical J. 88(1): 266a
(2) Romero, J.G. (2005) Act Cient Venez. 56(3,4):126-130
(3) Romero, J.G. and Zambrano, A. (2008) Biophys. J.91(1):1101
(4) Mata, A. and Romero, J.G. (2015) Biophys. J. 98(1):111
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Activation  of  contraction  and  hence  Ca2+  release  in  skeletal  muscle  is
triggered  by  membrane  potential  via  the  voltage  sensor  domains  in  the
dihydropyridine receptor (DHPR). These voltage sensing modules (VSMs)
elicit charge movement equivalent to gating currents of ionic channels. In
frog muscle, upon steady membrane depolarization, the VSMs undergo a
slow inactivation process that is evidenced by a negative shift of the voltage
dependence  of  charge  movement1.  As  a  consequence  two  well
differentiated charge distributions can be recognized: charge 1 (Q1) in the
normally  polarized  fiber  centered  at  around  -20  mV and  charge  2  (Q2)
recorded when the membrane is steadily depolarized centered around -100
mV. Changes in membrane potential and in external cation concentration
promote interconversion between these two charge types. 
In  mammalian  muscle  charge  movement  distribution  in  the  polarized
condition is well known, but its characterization in depolarized fibers is still
lacking. We analyzed this process in single fibers isolated from the FDB
muscle of the mouse studied with the patch-clamp technique and confocal
microscopy. Charge distribution in normally polarized BALB/c mice fibers
is centered at about -20 mV whereas at a holding potential of 0 mV the
distribution is shifted to around -80 mV. Upon sustained depolarization, Q1
disappeared  in  parallel  with  Q2  appearance  while  total  charge  moved
(Q1+Q2)  remained  constant.  Similarly  to  frog,  in  the  polarized  fibers
extracellular  [Ca2+]  reduction  shifted  the  charge  distribution  to  more
negative potentials accompanied by suppression of Ca2+ release. 
The  results  indicate  that  VSMs  of  excitation-contraction  coupling  in
mammalian skeletal muscle has similar properties to its counterpart in frog
muscle1. They behave analogous to voltage sensors of ionic channels2 and,
as more recently reported, of voltage-dependent phosphatases3. The present
observations  can  be  interpreted  in  the  framework  of  a  simple  four-state
model of the VSMs that adequately reproduces the obtained results.

[1]  Brum G. and Ríos E. (1987) J Physiol  387:489-517
[2]  Bezanilla et al. (1982)  J Gen Physiol 79:21-40
[3] Villalba-Galea et al. (2008) Proc Natl Acad Sci USA 105:17600-17607 

Supported by FCE and CSIC 
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Extensive experimental data indicate that hearts submitted to an ischemic
insult  are  prone to  cardiac  dysfunction  and arrhythmias,  both associated
with altered Ca2+ cycling, particularly during reperfusion. The early phase
of reperfusion is of particular clinical relevance for reducing the damage of
the ischemic heart.  Previous results from our laboratory were the first to
describe a cascade of events triggered at the onset of reperfusion involving
the activation of two main ionic exchangers,  Na+/H+ and Na+/Ca2+. These
events  are  related  to  activation  of  CaMKinese2,  which  phosphorylates
several  targets  as  sarcoplasmic  reticulum  (SR)  protein  phospholamban
(PLN), a main regulator of the SERCA2a pump, and SR calcium channels
(RyR2).  Phosphorylation  of  Thr17 residue  of  PLN  at  the  beginning  of
reperfusion  precedes  and  is  necessary  for  the  recovery  contractility  and
intracellular Ca2+ handling in the reversible ischemia (brief) and reperfusion
(I/R)  injury,  also  known  as  stunned  heart.  On  the  other  hand,  hearts
submitted  to  prolonged  ischemia  initiates  an  apoptotic/necrotic  pathway
mediated by CaMKII-dependent phosphorylations at the SR (Thr17-PLN and
Ser2814-RyR2), which involves the reverse NCX mode and the mitochondria
as trigger and end effectors, respectively, of the cascade. CaMKII is also
involved in  reperfusion  arrhythmias  due to SR Ca2+ leak through RyR2,
induced  by  phosphorylation  of  RyR2,  which  propagates  as  Ca2+ waves.
These  Ca2+ waves  depolarize  cell  membrane  (through  the  Na+/Ca2+

exchanger)  and  eventually  produces  a  spontaneous  action  potential
(arrhythmia). The dual role of CaMKII activation seems to be dependent on
the duration of ischemia, being beneficial for the contractile recovery during
brief  ischemia,  but  detrimental  for  arrhythmias  induction  and  when
ischemia  is  severe  enough  for  activating  apoptosis/necrosis  pathways.
Elucidation  of  CaMKII  signaling,  assessing  the  participation  of  each
CaMKII  target,  during  I/R  is  of  particular  interest  for  using  CaMKII
inhibition as a potential therapeutic  tool for the treatment of arrhythmias
and I/R injury.
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Ca+2 for contractile activation of skeletal muscle cells is released from the
sarcoplasmic  reticulum  (SR)  through  channels  in  the  terminal  cisternae
membrane  (RyR)  activated  by  depolarization  of  the  voltage  of  the
transverse of tubular membrane. [Ca+2] in the SR (CaSR) determines the
intensity of the release flux and might have a regulatory role on the function
of the RyR. Measuring CaSR is important to complement the information
obtained  from  myoplasmic  measurements.  Other  researchers  measured
CaSR  in  frog  skeletal  muscle  using  a  dye  permeant  through  the  SR
membrane and also present in the myoplasm. It was necessary to add an
extrinsic  Ca+2  buffer  in  high  concentration  in  order  to  eliminate  the
myoplasmic signal. We measured CaSR with fluorecent dyes present only
in the SR under  more physiological  myoplasmic Ca+2 buffering (1 mM
EGTA or less) either with  Mag Fluo 4 AM or Fluo 5N AM. Voltage clamp
pulses elicited CaSR transients whose amplitude had voltage dependence
parallel to that of intramembrane charge movement. Resting CaSR   was
392+ 33 M. During the first 100 ms at 0 mV CaSR declined about 25%.
During longer pulses (2 seconds or more) Ca+2 began to reaccumulate in
the SR after 1 second indicating that at this point release flux was less than
the  uptake  flux.  The  myoplasmic  Ca  transient  measured  with  Rhod  FF
reached a maximum and began to decline about the same time. Intra SR
transients measured at the same voltage (0 mV) with different starting CaSR
did not show a strong dependence of the voltage activated SR permability
with the initial CaSR.

Funded by CSIC (grant 659 id 2012 to G.P.). 
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The mammalian inner ear houses the structures responsible for the detection
of environmental sounds. Inner hair cells (IHC) are sensory cells within the
ear, capable of transducing acoustic stimuli into electrical potentials. During
the  development  of  the  auditory  system,  IHC fire  sensory-independent
action potentials. IHC make contacts with dendrites of the auditory nerve,
forming afferent synapses, and release glutamate-filled vesicles during these
transient depolarizations. Ca2+ influx to the IHC through voltage-dependent
Ca2+ channels is required for the neurotransmission. 
In  this  developmental  period,  IHC  are  also  innervated  by  efferent
cholinergic neurons, projecting from the brainstem. This synapse combines
the entry of Ca2+ through α9α10 nicotinic receptors with the activation of
nearby  SK2,  Ca2+-dependent  potassium  channels,  to  hyperpolarize  and
inhibit IHCs. Thus, Ca2+ can have contrary roles, contributing to synaptic
excitation through voltage-gated channels,  and also producing inhibition,
within diffusionally compact cells. 
Electron-micrographs  of  developing  IHC  exhibited  these  two  types  of
synapses  in  short  proximity.  We  performed  imaging  experiments,
measuring Ca2+ influx through nicotinic receptors during the activation of
the efferent system. Multiple Ca2+ entry hotspots were observed within each
hair  cell.  These  domains  were  spatially  segregated  from those  observed
during  the  activation  of  voltage-dependent  Ca2+ channels,  with  step
depolarizations.  In  order  to  understand  the  physiological  implications  of
such  proximity,  we  have  performed  patch-clamp  recordings  of  afferent
dendrites  measuring  glutamate-activated  synaptic  currents,  while
electrically stimulating efferent cholinergic fibers. We observed that when
these  fibers  were  stimulated  with  physiologically  relevant  patterns  of
shocks,  no  synaptic  activity  was  elicited  on  the  afferent  dendrites.  In
contrast,  bath application of high acetylcholine concentrations,  producing
large  currents  on  IHC,  produced  a  significant  increase  in  the  rate  of
glutamate release.  Thus, we suggest that intracellular mechanisms in IHC
have been adapted to prevent Ca2+ diffusion and crosstalk between these
synapses, during the physiological function of the hair cells.
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Amputation represents a catastrophe in the tissue homeostasis triggering a
typical  irreversible  process  which leads  to  scar  formation in  majority  of
animals.  However,  a  few  organisms  show  different  degrees  of  tissue
regeneration: the axolotl or Mexican salamander (A. mexicanum) is capable
of  fully  spinal  cord  regeneration,  constituting  one  of  the  best  biological
models  to  investigate  regenerative  mechanisms  of  the  central  nervous
system in vertebrates. After axolotl tail amputation the spinal cord regrows
about 2 mm within 1 week. What are the cell scale mechanisms that drive
this tissue outgrowth? Morphogenetic processes like cell proliferation, and
(de-)differentiation,  cellular  rearrangements  are  obvious  candidates.  To
identify them and to simultaneously overcome the evident complexity of the
biological system we performed a quantitative biology approach based on
data  analysis  followed  by  mathematical  modelling.  We  quantified  the
density of neural  stem cells and mitotic events along the anteroposterior
axis  in  the axolotl  spinal  cord during the first  week of  regeneration.  To
estimate the proliferation rate  dynamics,  we quantified and modelled the
incorporation of the thymidine analog BrdU in the regenerating spinal cord.
Furthermore, we tracked individual cell clones to estimate the rate of cell
displacements  and  hence  the  flux  of  cells  into  the  regenerating  zone.
Finally, we developed a data-driven mathematical model of axolotl spinal
cord regeneration based on cell proliferation,  cell  differentiation and cell
displacements.  The  model  is  a  system  of  non-autonomous  ordinary
differential equations describing the dynamics of neural stem cells. Fitting
the  model  to  experimental  data  indicates  that  axolotl  spinal  cord
regeneration is mainly driven by cell proliferation. We conclude that during
axolotl  spinal  cord  regeneration  adult  neural  stem  cells  switch  from  a
neurogenic  to  a  proliferative  phenotype  reactivating  an  embryonic
neuroepithelial cell-like program which restores missing tissue.

We acknowledge Great! ipid4all 2015 (group2group exchange for academic talents) granted by
the Graduate Academy of the Technische Universität Dresden and PICT 2014-3469 granted by
ANPCyT UBACYT (20020100100090)  and CONICET (PIP639).  Osvaldo  Chara  is  career
researcher from Consejo Nacional de Investigaciones Científicas y Técnicas (CONICET) of
Argentina. 
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A few years  ago the adoption of optimally sized hand-held weights,  the
halteres used by 700 BCE Olympians, was explained as a strategy to jump
longer1. The very recent availability of archival footage of a 19th century
British champion demonstrates that optimally sized, hand-held dumbbells
have been re-invented and the jump perfected by adding rocket propulsion
when in mid flight. The movie was digitized and the perspective corrected
by computer  graphics  algorithms.  The frame  rate  was  inferred  from the
ballistic phases of the jump, the involved centers of mass (body+dumbbells,
body, dumbbells) were computed from kinematics and anthropometry, and
the  relevant  mechanical  energies  were  estimated.  The  biomechanical
analysis of the movie shows that the further distance (+0.16 m vertically
and +0.41 m horizontally) was the result of combining: a) skipping steps2,
b)  dumbbells  oscillation before  takeoff1 and c)  their  subsequent  forceful
backward/downward launch (rocket propulsion). This last phase of the jump
was performed close to the optimal angle, according to 1) the physics of
projectiles, and 2) not to alter body angular momentum during the flight. A
further analysis considering Tsiolkovsky rocket equation (the thrust options
based  on  the  ejected  mass  and  its  relative  speed)  and  a  'quasi-Hill'
relationship between the shoulder angular speed and the available muscle
force  shows  that  jumpers  throwing  dumbbells  relied  on  a  +32% power
amplification provided by the combined action of muscles and tendons, a
value compatible with the specific literature3. This articulated and optimized
jump strategy  sets  another  milestone  in  passive-tool-augmented  muscle-
driven-feats4.

[1]  Minetti  AE  and  Ardigò
LP. Nature 420: 14-15, 2002.
[2] Minetti AE. Proc. R. Soc.
B 265: 1227-1235, 1998.
[3] Galantis  A and Woledge
RC.  Proc  R  Soc  Biol  Sci.
270(1523): 1493-1498, 2003.
[4] Minetti AE. J. Exp. Biol.
207: 1265-1272, 2004.
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Horses and dogs sensu lato are gregarious cursorial mammals that live in
open-mixed habitats. They share long and thin limbs and transverse gallop
as  elective  running gait1.  While  horses  are  “forced”  transverse  galloper,
dogs  can  employ  rotary  gallop  during  short  high-speed  sprints,  which
permits them to reach relevant top speeds, in the order of 55-65 km/h. To
effectively escape from their predators, horses must rely on both speed and
the possibility to run long distances. They can maintain a cruise speed of
10-30 km/h, inversely proportional to distances ranging from 10 to >100
km. However,  horses  are also capable  to reach  and maintain high-speed
performances  (> 50 km/h) over short-medium distances,  releasing in  the
blood  flow  the  reserve  of  red  cells  of  the  spleen2.  Racehorses  and
greyhounds  are  excellent  models  for  studying  some  mechanical
characteristics  of  both gallop types during top speed performances,  long
runs,  rapid or  sustained  change of  directions.  While  transverse  gallop is
more asymmetrical than rotary, in both cases: i) the interaction between the
shoulder and the thoraco-pulmonar complex is maximum during the lead
leg support, and ii) when turning they leads with their inside fore limb. Lead
changes  determine  a  discontinuity  in  the  gallop sequence.  During  races,
they  occur  on  average  every  48±19  strides  in  horses,  and  every  22±10
strides in dogs. While on straights the changes are driven by a fatigue effect,
on bends they are definitively cost  driven: the metabolic cost  of counter
gallop in horses is 5-15% higher than usual (Fig.1). 

Fig.1.  Above:  regular
gallop,  turning  left  and
leading left (star). Below:
counter gallop, turning left
and  leading  right  (star).
Chart:  Heart  rate  per
meter,  proxy  for  the
metabolic  cost,  of  trot,
regular and counter gallop

on 10m radius bend.[1] Biancardi C.M., Minetti A.E. J Exp. Biol 215:4144-56, 2012.
[2] Minetti A.E. Nature 426:785-86, 2003.
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The reductionist method has been the main source of knowledge about the
processes  taking  place  in  the  living  cell  for  more  than  one  century.
However,  the  luck  of  success  in  the  solution  of  many  complex
biotechnological and medical problems has made apparent the limitations of
the reductionist approach. Systems biology is an emerging field that focuses
on  the  development  of  systemic  approaches  which  can  be  used  to
complement the reductionist point of view. It uses two very different types
of analysis: modular and genome-scale. Modular analysis starts by reducing
the complexity of the system. For this purpose, it conceptually divides the
system into modules, grouping all what is irrelevant to the problem under
study. The intact system is perturbed and the responses of the modules are
measured. The answer to the problem is normally obtained introducing the
experimental  responses  into  a  theoretical  framework.  Genome-scale
analysis  aims  to  deal  with  all  the  complexity  of  the  system.  It  studies
networks which include all the cellular components of a certain type, e.g.
metabolic  networks  including  all  the  biochemical  reactions  of  a  given
organism.  This  analysis  uses  mathematical  or  computational  tools  to
calculate  the  properties  of  the  network.  We  illustrate  the  two  types  of
systems  biology  analyses  with  examples  developed  in  our  laboratory.
Modular analysis is illustrated with a Modular Modulation Method that can
be  used  in  biotechnology  to  increase  the  production  of  overproducing
strains1 and  genome-scale  analysis  with  a  flux  variability  analysis  that
reveals  a  trade-off  between  growth  and  metabolic  flexibility,  which
constrains physiological and evolutionary adaptations in E. coli 2.

[1] Acerenza L, et al. Biotechnol Prog 31:656-667, 2015.
[2] San Román M, et al. BMC Systems Biology 8:67, 2014.

Support from Programa de Desarrollo de las Ciencias Básicas (PEDECIBA, Montevideo) and
Agencia Nacional de Investigación e Innovación (ANII, Montevideo) is acknowledged.
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One important goal in the field of drugs delivery is improving the efficiency
and  selectivity  of  cell  permeation.  Attaching  Cell  Penetrating  Peptides
(CPP)  onto  a  cargo's  surface  can  help  achieving  such  goal,  as  CPP
translocate lipid bilayers both in-vitro and in-vivo [1]. Therefore, elucidating
the mechanism by which CPP-decorated cargoes cross a lipid bilayer is of
great interest for developing more effective drug-delivery systems.
The aim of the present work is to determine the minimum free-energy path
for the translocation of a CPP-NP complex through a model lipid bilayer.
We resort to a combination of molecular dynamics and enhanced statistical
sampling methods. Free-energy surfaces are calculated as a function of two
collective variables: the distance between the NP and the center of mass of
the bilayer, Z; and a coordinate, ξ, that controls the density of lipids under
the NP surface. The latter variable drives the formation of a transmembrane
pore  as  the  NP moves  along  Z.  The  systems  investigated  consist  of  a
negatively  charged  DOPG-DOPC bilayer,  and  one  NP covered  with  the
polycationic  Arg9 peptide.  Simulations  show  that  the  CPP-NP complex
binds strongly to the bilayer surface, due to the recruitment of negatively
charged lipids by the Arg9 molecules. Also, the lowest energy path for the
translocation process involves the formation of a hydrophilic pore in the
bilayer, whose rim is stabilized by electrostatic Arg9 / DOPG interactions.
This  effect  may help explaining the membrane translocation capacity  of
small cargoes functionalized with CPP.

[1] D. Copolovici et al. ACS Nano 8(3):1972-94, 2014.

Acknowledgments  and  Financial  Support:  CONICET, SECTyP-UNCUYO & ANPCyT for
PICT-2012-2759 
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Connexins (Cx) are tetra-membrane spanning proteins that assemble into
plasma membrane hemichannels and Gap Junctions. Recent reports indicate
that,  far  from  being  simply  structural  precursors  of  Gap  Junctions,  Cx
hemichannels play an active role in the communication between the cytosol
and  the  extracellular  environment,  permeating  messengers  as  ATP,
glutamate,  glutathione,  prostaglandin  and ions.  The only available  X-ray
structure for this protein family is that  of the Gap Junction of the Cx26
isoform, which is believed to correspond to a partially closed state. Despite
a vast amount of genetic, cellular and biochemical data including, complete
understanding  of  the  conductance  mechanism  of  these  channels  is  still
lacking.
Using  Coarse-Grained  molecular  dynamics  simulations  in  presence  and
absence  of  external  electric  field  we  observed  that,  in  agreement  with
experimental  data,  the  Cx26  hemichannel  evolves  towards  an  open
conformation  only  under  hyperpolarization  conditions.  This  open
conformation is consistent with the size of the relatively large messengers
conveyed  through  these  channels.  Notably,  the  substantially  longer
simulation  times achievable  by coarse-grained  simulations  allowed for  a
direct  measurement  of  ionic  currents,  which  are  directly  comparable  to
electrophysiology experiments.  Our modeling approach provided the first
experimentally  consistent  model  of  the  fully  open  state  of  the  channel
offering a structural frame to evaluate the effect of point mutants related to
polymorphisms and a number of genetic diseases.
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The simulation techniques based on a hybrid quantum / classical scheme
(QM / MM) has allowed the study of various phenomena of great relevance
in biophysics. However the quality of the results obtained and the system to
apply it is limited by the high computational cost.
In  this  talk  I  will  present  the  efforts  of  an  interdisciplinary  team  in
developing LIO[1], a software for quantum simulation (QM) based on the
density functionals theory (DFT) and some examples of applications.
This  software  was  developed  explicitly  for  perform  hybrid  simulations
QM / MM and is able to exploit the computing power present in the latest
generation  graphics  processors  (GPUs)  and  multiprocessor,  obtaining  a
dramatic improvement in computing time.
Also I will introduce the implementation of simulation techniques based on
real  time-time  dependent  DFT,  while  allowing  simulate  the  temporal
evolution of the electron density[2]. This method can address the study of
processes were previously closed, as the interaction with light and electron
transfer among others.
Finally I will present applications of this software in the study of reactive
systems,  simulation  of  multivalent  ions  and  electronic  and  vibrational
spectroscopy.

1] M. A. Nitsche, M. Ferreria, E. E. Mocskos, and M. C. González Lebrero,  J. Chem. Theory
Comput., vol. 10, no. 3, pp. 959–967, Mar. 2014.
[2] U. N. Morzan, F. F. Ramírez, M. B. Oviedo, C. G. Sánchez, D. A. Scherlis, and M. C.
González Lebrero, J. Chem. Phys., vol. 140, no. 16, p. -, Apr. 2014. 
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Human  Peroxiredoxin5  (PRDX5)  is  an  abundant  and  broadly  spread
antioxidant enzyme that scavenges hydroperoxides with high efficiency and
specificity.  Two  cysteines  placed  14Å  apart  in  the  resting  enzyme  are
involved in catalysis through a cycle of 2e - redox reactions1. The first one,
C47  (peroxydatic  Cys,  CP)  is  placed  in  a  well-conserved  active-site,
structured in a  fully-folded(FF) conformation, also bearing T44 and R127.
CP reduces H2O2 leading to a sulfenic acid derivative (CP-SOH) and water.
The second one, C151 (resolving Cys, CR) reacts with CP-SOH, forming an
intramolecular disulfide bond and a second water molecule. This reaction
implies  a  conformational  change  towards  a  locally-unfolded(LU)
conformation2. Recycling PRDX5 is finally accomplished by a biological
reductant, usually Thioredoxin1.
We studied the catalytic mechanism of H2O2 reduction by PRDX5 in detail
using an integrated theoretical-experimental  strategy aimed to understand
both  T44  and  R127  function  and  FFLU  transitions  in  the  cycle.
Conventional  molecular  dynamics  (cMD),  ONIOM(QM:MM)  and
DFT/PCM  methods  were  combined  to  analyze  active-site:substrate
interactions in wild-type (WT), T44V and R127Q mutants, and compared to
a model compound in water.  All species involved in the mechanism and
IRC path  connecting  them were  fully  characterized  for  WT  and  T44V,
analyzing  the  evolution  of  hydrogen-bonding  (HB)  strength  and  CP

nucleophilicity. Our studies allowed us to confirm a SN2 mechanism is at
play in peroxidation, involving two post-TS proton transfers leading to CP-
SOH3.  T44  and  R127  are  required  for  granting  catalytic  efficiency  and
substrate  specificity.  Modeling  evidences  (in  excellent  agreement  with
experiment)  how T44 modulates  Cp nucleophilicity  through an evolving
HB while substrate gets into the active-site and that R127 lowers Cp’s pK a.
FFLU transitions  in  reduced/oxidized  PRXD5 were  also  explored  using
cMD and accelerated MD simulations, concluding that Cp-SOH formation
triggers  the  FFLU  transition  (not  experienced  at  the  reduced  enzyme)
required for resolution in a time scale not limiting the reaction.

[1] Knoops, B, et al. Antioxid Redox Signal 15:817-829, 2011.
[2] Smeets, A, et al. Arch. Biochem. Biophys.  477:98-104, 2008.
[3] Portillo-Ledesma, S, et al. Biochem. 3(38): 6113-6125, 2014.
Acknowledgements and Support: SPL has been the recipient of ANII(2011-2012) and CAP-
UdelaR(2013-2015) scholarships. ELC and GFS are active ANII-SNI members.
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Understanding how muscles are coordinated to produce movement is one of
the most discussed topics in the area of motor control, biomechanics and
bioengineering.  In  explosive  movements,  it  has  been  reported  through
mathematical models that muscle coordination is strongly associated with
the performance of movements1. Electromyography (EMG) is a technique
able  to  evaluate  the  level  of  muscle  activation,  however  there  are  no
standardized methods for identifying coordinative parameters of the EMG
signal that are associated with the movement performance as predicted by
models.  Based  on  that  muscle  recruitment  strategies  are  crucial  in  the
performance of explosive movements2, it is suggested that the identification
of EMG signal parameters that describe involving of fast twitch fibers can
be useful in the study of muscle coordination. This paper presents a method
to  detect  the  participation  of  fast  twitch  fibers  for  a  type  of  explosive
movement,  the vertical  jump.  In addition,  it  is  proposed  to  evaluate  the
usefulness  of  this  method  for  the  study  of  muscle  coordination.  The
proposed method is based on the implementation of the Short Time Fourier
Transform (STFT) to EMG signals from four muscles responsible for the
execution of the vertical  jump. The results of this analysis show similar
behavior  patterns  to  what  the  literature  suggests  to  explosive  type
movements, showing that the method is able to identify the involvement of
fast-twitch  fibers.  Additionally,  in  this  work  can  be  seen  a  trend  of
association between the parameters identified by the proposed method and
performance similar to that predicted by models.

1. van Soest A, et al. Biol Cybern 69(3):195-204, 1993.

2. Lee S, et al. J Exp Biol 216(2):198-207.
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The cytoskeleton is an interconnected network of polymeric proteins that
plays  relevant  roles in  numerous  cellular  processes  such  as  cellular
migration,  division  and  intracellular  transport.  This  active  network  in
constant  remodeling  also  provides  mechanical  support  to  the  cell.  The
cytoskeleton  structure  intimately  depends  on  both  internal  and  external
forces.  However,  we  still  do  not  completely  understand  this  complex
relation partially because the intracellular milieu is a complex viscoelastic
media.
In  this  work  we explore  how forces  affect  the  shapes  and dynamics  of
microtubules.  These  filaments  are  capable  of  supporting  maximum
compressive loads amongst cytoskeletal  components. In order to achieve
this aim, we developed an in vivo filament tracking routine that is capable
of recovering microtuble positions from confocal images[1]. First, we used
Xenopus laevis melanophore cells and mapped microtubule lateral motion
in different cellular regions after stimulated the cells with specific hormones
that triggers a redistribution of melanosomes. Then, we explored in living
cells  the  dynamics  of  microtubule  buckling  events  under  compressive
forces  that  naturally  occur  in  the  cell  cytoplasm.  We  also  assessed  the
influence of the cellular environment and of microtubule polymerization/
depolymerization in these buckling events. We are currently developing a
theoretical mechanical model to explain these observations.

[1] Carla Pallavicini et al. Biophysical Journal 106(12) 2625–2635, 2014.
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Changes  in  the  solvent  accessible  surface  area  (SASA)  of  proteins  underlie
protein  folding,  molecular  recognition  and  assembly  of  complexes.
Nevertheless, this fundamental biophysical parameter is elusive in experimental
measurement.  Our  approach  to  this  problem  relies  on  the  reaction  of  the
minimal  photochemical  reagent  diazirine  (DZN)  with  polypeptides.  This
reagent (i) exerts solvent mimicry because its size is comparable to water and
(ii)  shows scant  chemical  selectivity  because  it  generates  extremely reactive
methylene carbene (MC) that inserts readily into X-H bonds (X=C, O, S or N).
Quantitative metrics resulting from ESI and MALDI-TOF spectra of reacted
proteins and fragments derived thereof,  allowed us to  estimate  the  extent  of
methylation of samples. These measurements provide a unique way to evaluate
the  extent and  nature of  SASA,  from  which  insights  can  be  drawn  into
conformation and interactions1,2. Analytical  detection of products by NMR is
advantageous  because  it  does  not  demand  cleavage  of  the  polypeptide,
potentially  opening  a  rich  panorama  on  structural  information.  The  general
methylation  process  was  assessed  in  E.  coli thioredoxin  (TRX),  where  the
extent of reaction of MC at various sites across the surface could be defined. 1H-
NMR spectra of native TRX samples progressively reacted with DZN show a
significant enrichment in the aliphatic region supporting the expectation that the
dominant  modification  phenomenon  takes  place  at  amino  acid  side-chains.
Consistently, 1H,13C-HSQC spectra uncover the appearance of new cross-peaks
corresponding to water exposed methyl groups, whereas concurrent methylene
signals  disappear.  1H,15N-HSQC spectra  reveal  the  different  impact  of  side-
chain methylation on backbone amide environments. In addition, modification
at indole (W) and amide (N, Q) side chains occur. By contrast, samples of TRX
labeled with DZN in the unfolded state (8M urea) show an enhanced extent of
methylation,  consistent  with  a  general  exposure  of  the  polypeptide  to  the
aqueous  solvent.  Collectively,  NMR  spectral  data  of  MC  modified  protein
samples offers a fertile source of information upon which a full map of solvent
accessibility of the protein can be built.

1. Gómez GE, et al. J Am Soc Mass Spectrom 23:30-42, 2012.
2. Gómez GE, et al. Anal. Chem. In press, 2015.
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Δ98Δ and  Δ78Δ are  two  all-β  variants  of  IFABP (intestinal  fatty  acid
binding protein). These frameworks became useful to study the molecular
determinants related to aggregation of β-barrel proteins. Albeit displaying
increased conformational plasticity,  these variants exhibit a native-like β-
barrel  topology  and  are  able  to  support  a  cooperative  folding  behavior.
Challenging  these  scaffolds  with 25% v/v trifluoroethanol  (TFE)  readily
triggers amyloid-like aggregation. We decided to assess the impact of low
concentrations of TFE (≤ 15% v/v) on conformation and stability so as to
understand  if  these  concentrations  -where  the  proteins  are  still  soluble-
would mimic the early events occurring at 25% v/v TFE. In this milieu, the
structure of all three proteins coalesces and they also become more akin in
stability.  Evidence  in  support  of  this  contention  arises  from  several
biophysical measurements, including the binding of oleic acid and ANS, the
quenching of intrinsic fluorescence, and by thermal ramps and exposure to
chemical denaturants. Additionally, we identified those fragments initially
obtained after limited proteolysis with chymotrypsin either in the absence
on in the presence  of  10% v/v TFE.  The new data led us  to  refine the
structural models proposed for the abridged proteins. In this scenario, the
organization of a disordered C-terminal stretch attached to a common well-
packed core might underlie the structural compaction phenomenon observed
upon TFE addition. Finally, those changes occurring immediately after the
addition  of  25%  v/v  TFE are  compared  with  the  structural  information
available at low TFE concentration. The cumulative evidence supports the
hypothesis that the conformational changes observed would represent those
leading to the aggregation-prone species. 

With support from CONICET, ANPCyT and UBACyT.
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The dengue virus's NS3 protein is a helicase that catalyzes the hydrolysis of
ATP and couples the free energy of this reaction to drive translocation on
single strands and unwinding double strands of RNA. Most protein-nucleic
acid  interactions  are  extremely  sensitive  to  the  concentration  of  salts  in
solution. This is because linear nucleic acids are highly charged polyanions
and as a result sequester cations in their vicinity in order to reduce the net
charge on the nucleic acid.  It has been postulated that association constant
(Kobs)  for  protein-nucleic  acid  interaction  decreases  with  increase  salt
concentration. Binding protein-nucleic acid is  potentiated by the increase
entropy originate for the ions release to free solution1.
In  this work we studied the effect  of cations on the interaction between
DENV NS3 and ssRNA. We performed titration curves NS3 / RNA in the
presence of different concentrations of K+, Na+ and Mg2+ using a fluorescent
10 base-RNA oligonucleotide. In all cases, we observed that Kobs decreases
with  salt  concentration.  We  could  analyse  our  results  with  Manning
theory[1] and  obtein  the  number of  ions release  from the  ssRNA in the
reaction. 

1, Manning, G. S.  Quarterly reviews of biophysics, 11(02), 179-246, 1978
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The  propensity  of  many  proteins  to  oligomerize  and  associate  to  form
complex structures from their constituent monomers, is analyzed in terms of
their  hydrophobic  (H),  and  electric  pseudo-dipole  (D)  moment  vectors.
These  vectors  are  defined  as  the  product  of  the  distance  between  their
positive  and  negative  centroids,  times  the  total  hydrophobicity  or  total
positive charge of the protein. It is found that an increase in the hydrophobic
density and a minimization of the modulus of this dipole moment correlates
with an increase of its mid-point transition temperature. It is also possible to
obtain  a  profile  to  determine  the  amino  acids  or  domain  stretches  in  a
protein that are most amenable to mutation in order to increase the thermal
stability, as demonstrated by surveying these values in pairs of mesostable-
thermostable homologous proteins in mutations described in the literature or
by experimental approach.
Changes  in  the  magnitudes  and  directions  of  H  and  D  are  studied  as
monomers associate to form larger complexes. We use these descriptors to
study similarities  and differences in two groups of associations:  a)  open
associations such as polymers with an undefined number of monomers (i.e.
actin  polymerization  or  amyloid);  b)  closed  symmetrical  associations  of
finite size, like spherical virus capsids. The tendency of the hydrophobic
moments  of  the  monomers  in  an  association  is  to  align  in  parallel
arrangements  following a  pattern  similar  to  those  of  phospholipids  in  a
membrane. Conversely, electric dipole moments of monomers tend to align
in antiparallel associations. The final combination of these forces, limited
by  steric  constraints  determines  whether  the  association  will  be  open
(indetermined  number  of  monomers)  or  closed  (fixed  number  of
monomers). Any kinetic, binding or molecular peculiarities that characterize
a protein assembly, comply with the vector these rules. These findings are
also independent of protein size and shape.
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Δ98Δ and Δ78Δ are two functional all-β sheet variants of IFABP (intestinal
fatty  acid  binding  protein).  Albeit  displaying  increased  conformational
plasticity, these variants exhibit a native-like β-barrel topology and are able
to support a cooperative folding behavior. We have recently evaluated the
effect of TFE on this β-barrel protein family. Surprisingly, the CD spectra of
Δ78Δ and Δ98Δ are gradually modified, becoming indistinguishable from
that of IFABP at 10% TFE.  In this condition, the near UV CD spectra of all
three proteins remain native-like. This evidence points to the consolidation
of the conformation of the abridged variants. With the aim of understanding
the  underlying  facts  behind  the  conformational  changes  observed,  we
addressed  the  task  of  evaluating  the  effect  of  several  additives  that  are
widely  used  to  enhance  folding  and  prevent  aggregation.  Thus,  proteins
were incubated in the presence of low concentrations of urea, guanidinium
chloride,  ethanol,  sodium  sulfate  and  trimethylamine  N-oxide  (TMAO)
among others and their effect was evaluated by the changes in the far and
near UV-CD spectra. Finally, temperature-induced denaturation was used to
reveal their impact on stability.

With support from CONICET, ANPCyT and UBACyT.
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Aluminium  (Al3+)  is  involved  with  the  pathophysiology  of
neurodegenerative  disorders,  such  as  Parkinsonism  dementia  and
Alzheimer’s disease. The action of Al3+ toxicity is linked to changes in the
cellular  calcium homeostasis,  placing the transporting calcium pumps as
potential  targets.  However,  it  has  not  been  demonstrate  that  aluminium
inhibits any transmembrane transporter of mono and divalent metals. 
The aim of this work was to study the molecular inhibitory mechanism of
Al3+  on  Ca2+-ATPases  like  the  plasma  membrane  (PMCA)  and  the
sarcoplasmic reticulum (SERCA). These P-ATPases transport actively Ca2+.
For this purpose, we performed enzymatic measurements of the effect of
Al3+ on purified preparations of PMCA and SERCA. Our results show that:
(1) Al3+  inhibits Ca2+-ATPase activity of both enzymes with similar apparent
affinity; (2) in the presence of Al3+, the apparent affinity for Ca2+ of SERCA
decreased, but not for PMCA; (3) Al3+  decreased the apparent affinity for
Mg2+ of PMCA; (4) Al3+ increases the phosphorylated intermediate (EP) of
PMCA while  it  has  not  effect  on  SERCA;  (5)  pH  does  not  modify
significantly the apparent inhibitory affinity for Al3+ for both PMCA and
SERCA. This work show for the first time a different inhibitory mechanism
of action for Al3+ that involves intermediates of the ATP hydrolysis by these
two Ca2+-transport ATPases. 

With grants of ANPCYT, CONICET, UBACYT y NIH
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Plant  defensins  are  a  family  of  cationic  antimicrobial  peptides  ubiquitously
expressed,  involved in  innate immune defense.  They are small  cysteine rich
peptides with highly variable sequence but with a conserved structure. Sequence
diversity appears to be correlated with differential functions1. The objectives of
this study were to build a 3D model and to identify the putative function of a
defensin cloned from flowers of  Silybum marianum (L.) Gaertn. (Asteraceae).
The ultimate goal of this work is the rational design of new proteins with novel
function  or  behaviour.  Total  RNA  was  isolated  from  immature  flowers
harvested in spring. cDNA was synthesized by retrotranscription of total RNA
and  used  as  PCR  template  with  specific  primers.  Full  length  cDNA was
generated by 5’RACE. The amplified product of 774 bp was cloned, analysed
by restriction mapping and sequenced. In silico analysis of deduced amino acid
sequence  enabled  the  identification  of  a  signal  peptide,  a  defensin  domain
(DefSm-D, Fig. B) and a C-terminal proline-rich region. A structural model of
DefSm-D (Fig.  A) was built  using MODELLER v9.14 based on the crystal
structure of Artv1 of Artemisia vulgaris as a template (PDB: 2KPY), found with
HHPred fold assignment method. The best model was assessed for quality using
both energetic and structural criteria.  Also functional prediction analysis was
performed  using  ProFunc  server  and  the  obtained  model  as  input.  Typical
defensin folding pattern was observed. Three disulphide bridges between six
cysteine residues give the cysteine-stabilized αβ motif (CSαβ). The conserved
-core region (a hairpin loop connecting β-strands 2 and 3), presumably linked
with  antifungal  activity,  was  also  presented  in  DefSm-D.  From  functional
analysis significant results were obtained for extracelular component; defense,
stress, and biotic stimulus response; killing of cells from another organism and
antifungal response.

[1] Amy Baxter,  et al.   Mol Cell Biol
35, 1964–1978, 2015 
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The presence of intraneuronal deposits mainly formed by amyloid fibrils of
the  presynaptic  protein  α-synuclein  (AS)  is  a  hallmark  of  Parkinson's
disease.  A large  body of  evidences  indicates  that  soluble  AS oligomers
(oAS) that accumulate as intermediates in the process of fibril formation are
highly  cytotoxic.  Structural  details  of  the  internal  architecture  of  such
species are critically needed to understand the structure-toxicity relationship
underlying  their  pathogenicity.  We  have  previously  demonstrated  that
β-sheet rich oAS adopt a distinct antiparallel  β-sheet structure, as opposed
to the parallel cross-  β fibrillar fold1 and that they are ordered assemblies
possessing a well-defined pattern of intermolecular contacts2. In this work,
we used ATR-FTIR spectroscopy, a technique especially sensitive to β-sheet
structure, to explore the β-strand reorganization during fibrillogenesis of N-
terminally acetylated AS (Ac-AS), the physiological form of AS. First, we
implemented a co-expression bacterial system to obtain recombinant human
Ac-AS3.  Then,  we  showed  that  distinct  and  well-characterized
conformational  ensembles  of  Ac-AS,  namely  monomers,  oligomers  and
fibrils, recapitulate several biophysical features of the uncetylated protein,
such  as  hydrodynamic,  tinctorial,  structural  and  membrane-leakage
properties. Finally, we found that antiparallel b-sheet transient intermediates
are built-up during the lag-phase of Ac-AS aggregation that then through
disordered/helix-rich species give rise to parallel  β-sheet fibrils. Our work
provides new insights into the complex conformational pathway of amyloid
formation.

[1] Celej, M.S., et al. Biochem J, 443(3): p. 719-26, 2012.
[2] Gallea, J.I. and M.S. Celej. J Biol Chem, 289(39): p. 26733-42, 2014.
[3] Johnson, M., et al. PLoS One, 5(12): p. e15801, 2010.
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Frataxin  participates  in  iron-sulfur  cluster  assembly  and  is  involved  in
Friedreich' Ataxia, a neurodegenerative disease. We studied the stabilization
and dynamics of a variant from the psychrophilic bacteria (pFXN). pFXN
stability is highly modulated by pH1. Here we studied the effect of pH on
pFXN  folding.  A  two-state  model  with  two-protonation  sites  analysis
showed that transition and native states are highly perturbed by pH with
apparent pKa values for native and unfolded states of 8.4 and 7.5, and 4.5
and  7.1,  respectively,  revealing  a  strong  shift  in  the  pKa  upon  folding.
Perturbation  with  pH  and  temperature  showed  that  stabilization  comes
mainly from the entropic contribution to the folding free Gibbs energy. This
might be a result of a difference in the solvation due to protonation states in
native and unfolded ensembles. This effect was explored in the presence of
co-solvents. Molecular dynamics showed that glutamic residues shift pKa to
6-7.5.  Our  results  show  that  both  stability  and  dynamics  of  pFXN  are
strongly modulated by pH. The abnormal ∆Cp of pFXN upon folding might
be related to the psychrophilic nature of the organism in which pFXN has
evolved, suggesting implications on its function.
1Ernesto  A.  Roman  et  al.  Frataxin  from  Psychromonas  ingrahamii  as  a  Model  to  Study
Stability Modulation within the CyaY Protein Family.  Biochim. Biophys. Acta (2013).
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The dopaminergic neuronal  loss observed in Parkinson disease has  been
linked  to  the  pathological  aggregation  of  α-synuclein  (α-SN)  and  its
transcellular  traffic  in  the  dopaminergic  system.  The  neuroprotective
properties  of  tetracyclines  in  animal  models  of  Parkinson’s  disease have
been  reported.  However,  the  interaction  between  any  member  of  this
antibiotic family with α-synuclein has not been reported yet. In the present
work we explore the mechanism by which doxycycline,  a semi-synthetic
second-generation tetracycline, is able to exert a protective effect against α-
synuclein  mediated  toxicity.  Interestingly,  according  to  NMR  studies,
doxycycline cannot interact directly with monomeric α-synuclein. On the
other hand by using fluorescence, infrared spectroscopy and small angle x-
ray diffraction together  with electronic microscopy,  we demonstrated the
ability the antibiotic to interact with certain early oligomeric species of α-
synuclein.  This  interaction leads to  the formation of  novel  α-SN species
structurally and morphologically different from the toxic ones. Moreover,
these  new  species  assembled  are  not  capable  of  altering  the  liposome
membrane permeability. This study represents a milestone in the assessment
of the feasibility of using doxycycline as a therapeutic agent in the treatment
of neurodegenerative disease.
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Dengue virus nonstructural protein 3 (NS3) is a molecular motor protein
that  unwinds  duplex  RNA driven  by  the  free  energy  derived  from  the
hydrolysis of nucleoside triphosphates. 
In previous studies we examined the interaction of NS3h with ssRNA under
equilibrium conditions and we found that the interaction is characterized by
minimum and occluded site sizes both of 10 nucleotides. In this presentation
we show results from the study of the kinetic mechanism of this interaction
obtained from stopped-flow experiments. A series of 5’-fluorescein-labeled
oligonucleotides of different lengths (11 to 16 nucleotides) with a repetitive
sequence  of  five  nucleotides  (AGUUG) were  employed and  the binding
time  courses  to  the  NS3h  was  monitored  by  the  fluorescence  increase
observed upon excitation at 495 nm. Reaction were carried out at 25ºC in
buffer B (MOPS 25 mM, pH 6.4, KCl 100 mM (total K+), EDTA 0.50 mM,
MgCl2 2.0 mM).
The  binding  time  courses  observed  under  pseudofirst  order  conditions
required a minimum of three exponential terms for an adequate fit. A kinetic
model of three sequential steps was able to describe the experimental time
courses and provided best-fitting estimates of the rate constants for each
oligonucleotide tested.
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Alzheimer's  disease  (AD)  is  a  neurodegenerative  disease  histologically
characterized by the extracellular accumulation of senile plaques consisting
of  amyloid-β  protein  and  intracellular  amyloid  aggregates.  These
intracellular aggregates appear as paired helical filaments (PHFs) or straight
filaments which associate into the higher order structures of neurofibrillary
tangles  (NFTs).  The  later  are  made  of  abnormally  phosphorylated  Tau
protein and its formation in the central nervous system has been proposed to
play a central role in the development and evolution of AD [1]. There are
different experimental systems to study the conditions for Tau aggregation
in  vitro,  that  can  be  summarized  in  a  common overall  reaction  scheme.
Here, we use the addition of a polyanionic cofactor such as heparin which
increases reaction rates of Tau aggregation. The conformational changes are
monitored  using  different  biophysical  techniques  such  as  SAXS,  IR,
fluorescence spectroscopy and fluorescence microscopy [2]. We also study
the interaction of Tau aggregation intermediates with phospholipid vesicles,
in order to analyze their ability to alter membrane stability. 
A unified view of PHF aggregation helps  to analyze the causes of  PHF
aggregation and devise methods to prevent it [3].

References: 
1. Gordon, P.H., et al., Neurology, 2004. 62(10): p. 1845-7.
2. LeVine, H., 3rd, Methods Enzymol, 1999. 309: p. 274-84.
3. Barghorn, S.  Mandelkow, E., Biochemistry 2002, 41, 14885-14896 
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The Plasma Membrane Calcium ATPase (PMCA) is a P-type ATPase that
maintains  the  homeostasis  of  Ca2+ in  eukaryotic  cells.  It  couples  the
transport of Ca2+ with the hydrolysis of ATP. The crystal structure of PMCA
is still not resolved, so the information is limited to data given from crystal
structures  of  the  sarcoplasmic  Ca2+-pump  (SERCA).  In  SERCA,  AzRu
covalently binds to the two sites for Ca2+. The purpose of this work is to
identify  and  characterize  the  Ca2+-binding  site  of  PMCA.  For  this,  we
synthesized the Ca2+-like photoactivatable reagent, azido-ruthenium (AzRu)
which  binds  covalently  and  specifically  to  Ca2+-binding  proteins  after
exposure to irradiation at 290 nm1. The experiments were performed with
inside-out vesicles2 (IOVs) and purified PMCA3 from human erythrocytes.
The effect of AzRu was assayed in two different conditions: non-covalently
bound (in  the  dark)  and  covalently-bound (after  photolysis).  Our  results
shown  that,  (a)  Non-covalent  AzRu  inhibits  completely  Ca2+-ATPase
activity of PMCA. When PMCA in the presence of AzRu was submitted to
irradiation, a  higher inhibition rate  was observed,  suggesting that  photo-
activation leads to a  covalent bond between the reagent  and PMCA; (b)
incubation  of  PMCA with  AzRu  in  the  presence  of  DL-Dithiothreitol;
(Clelands reagent) which is used to stabilize enzymes and other proteins
which possess free sulfhydryl groups,  prevents partially the inhibition of
Ca2+-ATPase activity of PMCA, probably by reaction with Cys residues of
the pump; (c) when photo-activation was done in the presence of an excess
of  Ca2+ the  inhibition  was  similar  to  the  control;  (d)  conversely,  in  the
presence of Mg2+ the inhibition to PMCA is lower, suggesting that the site
for  Mg2+  is  the target  of AzRu in PMCA.  As a  photo-activation control,
AzRu was covalently bound to calmodulin. In this case we observed the
formation of an adduct between AzRu and calmodulin by RP-HPLC-ESI-IT
mass spectroscopy. Future experiments were designed to identify the site(s)
of  interaction  of  AzRu  with  PMCA by  means  of  MALDI-TOF  mass
spectroscopy studies. 
[1] Israelson A et al. Nature Protocols 1, 111-117, 2006
[2] Steck TL et al. Science. 168, 255–257, 1970.
[3] Filomatori CV and Rega AF. J Biol Chem. 278, 22265-22271, 2003
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Na+,K+-ATPase  is  an  integral  membrane  protein  which  couples  ATP
hydrolysis to the transport of three Na+ out and two K+ into the cell. During
this catalytic cycle, the enzyme interconvert  between two conformers, E1

and E2.  In a previous work we showed that Na+ and K+,  which lead the
enzyme to E1 and E2 respectively, present opposite effects on the thermal
stability of the pump [1]. The aim of this work is to characterize the effect
of  some  natural  ligands  on  the  protein  thermal  stability.  Thermal
inactivation  was  performed  incubating  the  enzyme  in  the  presence  or
absence of ATP, Mg2+ or K+ for different time periods and temperatures.
After this incubation we measured ATPase activity and Trp fluorescence.
We observed that thermal inactivation in all conditions tested followed a
first-order kinetic. The decrease of ATPase activity is concomitant with the
conformational change detected by Trp fluorescence. A clear stabilization
effect was observed for all three ligands, due to both enthalpic and entropic
contributions. Even though ATP is known to displace the equilibrium to the
E1 as  Na+,  these  two  ligands  have  opposite  effects  in  terms  of  thermal
stability of the Na+, K+-ATPase.
Competition experiments between ATP and K  showed that when ATP is⁺
present in the inactivation media, the inactivation rate coefficient presents a
biphasic  dependence  on  K  concentration.  At  low  K  concentrations⁺ ⁺
destabilization of the enzyme is observed, while stabilization occurred as
the cation concentration increases.  This dependence on K  progressively⁺
shifts to the right as ATP concentration increases.  The complex behavior
observed is not what expected for a simple competition between the enzyme
and  two  ligands  that  individually  protect  the  enzyme  against  thermal
inactivation. A model that includes enzyme species with none, one or two
K+ and  simultaneously  one  molecule  of  ATP bound  could  explain  the
experimental data. This would be possible if ligand binding stabilizes the
enzyme except for the specie with one K+ and one ATP bound. 

[1]Kaufman SB, González-Flecha FL, González-Lebrero RM. Opposing effects of Na+ and K+

on the thermal stability of Na+,K+-ATPase. J Phys Chem B. 116(10), 3421-9 (2012).
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INTRODUCCIÓN: 
Varios mutantes naturales de apolipoproteína A-I humana son asociados con
amiloidosis hereditaria. Si bien los mecanismos moleculares subyacentes de
esta patología permanecen inciertos, se plantean dos posibilidades: Cambios
conformacionales de la proteína que desencadenan un plegamiento anómalo
de  la  misma,  o  la  existencia  de  un  ambiente  inflamatorio  crónico  que
favorezca  el  mal  plegado  ó  pérdida  de  función.  Ambas  situaciones
conducirían a la formación de agregados y depósito en distintos órganos,
afectando su función con variable severidad. 
OBJETIVOS: 
•  Examinar  los  efectos  de  Arg173Pro  (un  mutante  puntual  de  Apo A-I)
sobre estructura, estabilidad y tendencia a la agregación, como así también,
su habilidad para unir ligandos putativos. 
•  Estudiar una posible activación de cascadas proinflamatorias, agregamos
variantes  naturales  sobre  células  THP,  una  línea  celular  de  monocitos
humanos, y posteriormente medimos la liberación de TNF-α e IL- 1 β.
RESULTADOS
Nuestros resultados indican que la mutación induce una drástica pérdida de
estabilidad  a  pH  fisiológico  que  podría  determinar  la  alta  tendencia  a
agregarse observada como complejos pro-amiloidogénicos. La incubación
bajo condiciones acídicas no parece inducir desestabilización significante,
tampoco contribuye con la unión del mutante a SDS. Mientras que la unión
a este detergente es mayor a pH neutro para el mutante comparado con w-t,
la  interacción  de  la  variante  Arg173Pro  con  heparina  depende  del  pH,
siendo más bajo pH 5 y más alto que W-T bajo condiciones fisiológicas.
Arg173Pro indujo una mayor liberación de TNF-α e IL- 1 β por parte de las
células  THP,  lo  cual  podría  ser  clave  para  perpetuar  un  microambiente
proinflamatorio que incremente el daño local del órgano afectado. 

Los autores agradecen el apoyo de UNLP (M158), y CONICET (PIP PIP 112 201101-00648)
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Peroxiredoxins are ubiquitous highly conserved enzymes that catalyze the
reduction of peroxides through a reactive cysteine-dependent mechanism. In
2-cysteine typical Prx, in which minimal catalytic subunits are head-to-tail
homodimers, the peroxidatic cysteine (CP) of one monomer reacts with the
peroxide to  yield cysteine sulfenic acid,  which can either  react  with the
resolving  cysteine  of  the  adjacent  subunit  forming  a  disulfide  bond
reducible  by  thioredoxin/thioredoxin  reductase/NADPH,  or  react  with  a
second molecule of the substrate to yield cysteine sulfinic (or even sulfonic)
acid, unable to continue with the catalytic cycle. Prx2, a 2-Cys typical Prx,
forms  dimers,  which  associate  into  decamers.  This  equilibrium between
Prx2 oligomeric forms has been associated to CP redox state, catalytic cycle,
and Prx2-protein interactions. Given their high concentration in-cell as well
as their fast reaction constants with H2O2, they are postulated as the first line
of oxidation in H2O2-dependent signaling cascades. Moreover, the presence
of sulfiredoxin, which uses ATP to specifically reduce 2-Cys typical Prx
cysteine  sulfinic  acid,  stands  out  the  relevance  of  in-cell  Prx  activity.
Recently, our group reported that Prx2 catalytically reduces peroxynitrite, a
potent  oxidant  agent  formed  in  vivo by  the  diffusion-controlled  reaction
between nitric oxide and superoxide, and is susceptible to overoxidation and
nitration. Our work focuses on the characterization of the nitrated form of
Prx2, and the effects of this post-translational modification on its structure
related to its functionality as peroxidase and chaperone, which has a great
impact  on  H2O2-induced  redox  signaling  and  the  development  of
pathologies  associated  with  oxidative  stress.  Our  results  demonstrate  an
increased peroxidase activity of the nitrated enzyme, related to an increased
rate of disulfide formation during catalysis.

Acknowledgements and Support: CSIC, CAP-UdelaR, Pedeciba, ANII
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Ionic liquids (ILs) are salts in the liquid state at near-ambient temperature,
they are claimed green solventes since their volatility is very low, so ILs
have many applications in different areas. Because of this, the knowledge
about their influence on biological systems is increasingly necessary. This
work  presents  a  study  of  the  influence  of  ionic liquid
trihexyl(tetradecyl)phosphonium  chloride  ([P66614][Cl])  and  1-methyl-3-
octylimidazolium  chloride  ([C8min][Cl])  with  model  proteins  as  bovine
serum albumin (BSA) and Lysozyme. This study was conducted through the
techniques:  SAXS,  UV-Vis absorbance,  fluorescence,  electrophoretic
mobility and conductivity.  We observed that the presence of ionic liquid
didn’t significantly alter the conductivity of both systems. The fluorescence
intensity  peaks  are  shifted  to  shorter  wavelengths  withincreasing  ionic
liquid concentration, from (344±1)nm to (329±1)nm in the system [C8min]

[Cl] (0 μM - 4500 μM) + BSA (30 μM), from (348±1)nm to (339±1)nm in
the system [P66614] [Cl] (0 μM - 600 μM) + BSA (30 μM), in the system with
Lysozyme  the wavelengths  didn’t  change  significantly.  The  curve  of
electrophoretic mobility has a valley at 15 μM of [P66614][Cl] + BSA (30
μM) and at 20 μM of [P66614] [Cl] + Lysozyme (40 μM). The turbidity grows
from 0 to 1.21 for [P66614] [Cl] (0 μM - 600 μM) + BSA (30 μM) and from 0
to 0.4 for [P66614] [Cl] (0 μM - 4000 μM) + Lysozyme (40 μM). According
to our results, ILs are able to affect biologialy relevant systems like proteins

Acknowledgements and Support LMO, JR, NFO thanks CNPq for fellowship, LRSB thanks
CNPq and

 FAPESP for research grants.

74



Proteins and Nucleic Acids

The hydrolysis of ATP by the catalytic domain 
of the thermophilic Cu(I) transport ATPase 
from Archaeoglobus fulgidus.

17
POSLATAM

Sabeckis ML, Martínez S, Román EA, González Lebrero MC, González 
Flecha FL

Instituto  de  Química  y  Fisicoquímica  Biológicas  (IQUIFIB),  Departamento  de  Química
Biológica, Fac. de Farmacia y Bioquímica, Universidad de Buenos Aires. lgf@qb.ffyb.uba.ar

The  thermophilic  Cu(I)  transport  P-type  ATPase  from  Archaeoglobus
fulgidus (Af-CopA) is an integral membrane protein that couples the energy
from ATP hydrolysis to the translocation of Cu+ across cellular membranes.
ATP hydrolysis takes place within the catalytic domain (ATPBD) of AfCopA
which is composed by two subdomains: a nucleotide binding (N-domain) and
a  phosphorylation  (P-domain)1.  The  aim  of  this  work  is  to  study  and
characterize  the  hydrolysis  of  ATP within  the  ATPBD using  a  combined
experimental and computational approach. For this purpose the ATPBD gene
was  cloned  and  its  sequence  was  verified.  Then,  it  was  heterologously
expressed in  E. coli and purified with a Ni-NTA resin. ATPase activity was
measured using a modification of the green malachite method2. The isolated
ATPBD displayed optimal ATPase activity at 70ºC and pH 5,5. The reaction
rate was measured as a function of ATP and Mg2+ concentrations obtaining a
kcat value of 0,024 s-1 with Km(ATP) =0,54 mM being Mg2+ an essential activator.
For  computational  dynamics,  classical  and  hybrid  QM/MM  (quantum
Mechanics-Molecular  Mechanics)  simulations  techniques  were  performed
using the AMBER simulation set of programs, and a proper developed code
called  LIO3 for  the  calculus  of  the  quantum  subsystem.  The  methyl
diphosphate  was  parameterized  with  Gaussian09  package  using  standard
AMBER  protocols.  We  started  with  the  simulation  of  a  minimal  system
which  was  the  hydrolysis  of  methyl  diphosphate.  We performed classical
simulations for the equilibration of the solvent and QM simulation for the
free energy calculations. To obtain the free energy profile of the reaction we
employed umbrella sampling calculations. The obtained results provide us of
detailed  information  about  the  reaction  of  the  hydrolysis  of  ATP by  the
ATPBD, which would give us valuable information to understand the general
mechanism of catalysis of these enzymes.

[1] Sazinsky MH, et al. J Biol Chem. 16:11161-6, 2006
[2] Martinez S, González Flecha FL, en preparación 2015
[3] Nitsche MA, et al, J Chem. Theory Comput, 10, 959-967, 2014 
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The  detailed  P-ATPases  mechanism  is  a  question  that  it  still  remains
unanswered.  The  X-ray  crystallography  models  of  the  sarcoplasmic
reticulum calcium pump (SERCA) and the sodium potassium ATPase, have
given information about the structure of these proteins in different steps of
their reaction cycle1. However since membrane proteins are very difficult to
crystallize, this technique has only been successful in few P-ATPases and in
certain conditions.  In  order  to  study structure of  membrane proteins,  we
developed a  method using  a  hydrophobic  photoactivatable  probe,  which
under UV irradiation is capable to bind covalently to the macromolecule.
This property allows us to label the exposed surface to the lipid bilayer and
hydrophobic  pockets  in  P-ATPases.  In  this  work  we  design  a  novel
precursor of the 3-(trifluoromethyl)-3-(m-iodophenyl)diazirine (TID) easy
to  be  labeled  with  125I.  Once  obtained  the  probe,  we  characterize  the
photolabeling in different members of the family and studied them under
different conditions. We found that SERCA and plasma membrane calcium
pump label  less  when both  proteins  are  in  E1 conformation.  This  result
agrees  with  a  less  exposed  surface  to  the  bilayer  as  seen  in  the
crystallographic  structure  of  SERCA2.  Further,  we  tested  the  effect  of
different  flavonoids  in  the  SERCA and  found  that  its  binding  elicits  a
conformation higher exposed to the hydrophobic milieu.

[1] Toyoshima C, et al. Nature 418:605-11, 2002.
[2] Mangialavori I, et al. J Biol Chem 284:4823-8, 2009.
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Some  proteins  can  undergo  structural  changes  that  may  trigger  an
aggregation  process where  they  self-assembly  into  highly  ordered
aggregates called amyloid fibers.  In vivo, these amyloid fibers  are close
related  to  more  than  25  different  diseases,  some  of  them  are  lethal  as
Creutzfeldt-Jakob disease and others can lead a person to incapacities, as
diabetes type II, Alzheimer's and Parkinson's diseases.
With the aim of understanding the conditions and mechanisms by which
proteins form amyloid fibers, we mixed bovine serum albumin (BSA) with
sodium dodecyl  sulfate  (SDS) and sodium perfluorooctanoate (SPFO) to
induce  the  amyloid  fibers  formation.  BSA conformational changes  were
followed in order to suggest a possible pathway of aggregation. 
Turbidity  (UV-VIS  spectroscopy)  and  Thioflavin  T  fluorescence  data
revealed, respectively, the presence of large aggregates and the formation of
amyloid-like  fibers  as  the surfactant  concentration  increased,  whereas
circular dichroism (CD) showed that BSA second structure changes from α-
helix to β-sheet. Transmission electron microscopy (TEM) was permitted us
to obtain images of fibers and aggregates in the micrometers scale. Lastly,
small angle x-ray scattering (SAXS) measurements provided information
about  the  protein’s quaternary  structure  as  a  function  of  surfactant
concentration and a more detailed analysis allowed us to suggest a pathway
of fibrillation process.
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Peptide protease inhibitors (PPIs) are regulatory molecules, which function
is critical  for maintaining organism homeostasis.  To date,  several  studies
have been related the dysregulation of PPIs with a great diversity of human
diseases [1]. Among PPIs, potato carboxypeptidase inhibitor (PCI) is one of
the best studied proteinaceous inhibitors [2], having in vitro antimalarial [3]
and  anti-proliferative  activities  [4].  This  work  presents  the  biochemical
study of protease inhibitors from Andean potato’s extract.
Carboxypeptidase  A (CPA)  inhibitory  activity  was  determined,  and  the
MALDI-TOF/MS analysis, displayed the presence of a molecule of 4310
Da.,  fairly close to the mass of PCI [2].  Then,  we did the isolation and
partial sequenciation of this molecule. Results showed that its N-terminal
differs with PCI being more similar with a sequence previously determined
from cDNA of S. tuberosum by Banfalvi on 1996. As key structural feature,
this  theoretical  protein with 39 amino acids,  has  six  cysteines,  probably
involved  in  the  formation  of  three  disulfide  bonds  which  stabilize
characteristic structure of these inhibitors. Besides, the molecular weight of
this protein is 4310 Da coincident with the mass obtained on the extracts.
No reports have been found on their inhibitory activity so we perform the
expression and characterization of this newly described protein (SMCI).
Furthermore, we analyze the structural homology of this theoretical protein
and a new identification was obtained.  The best  match corresponds to a
protein from S. lycopersicum. This protein, known as TCMP2, presents both
CPA inhibitory and antiangiogenic activity.
Here,  we  identified  small  proteins,  with  equal  amino  acid  number  and
similar molecular weight, but with a low sequence homology. It would be
interesting  to  know  the  common  ancestor  of  these  molecules  and  the
reasons of sequence divergences. Furthermore, through the characterization
of this new molecule, SMCI, we would like to contribute to determine its
potential biomedical applications.

[1] Georgie Fear, et al. Pharmacology & Therapeutics 113 354–368, 2007.
[2] Ryan, C. A. Biochem. Biophys. Res. Commun. 44, 1265-1270, 1971.
[3] Patent. International Publication Number PCT WO 2008/077977 Al.
[4] Marta Sitjà-Arnau, et al Cancer Letters Volume 226, Issue 2, Pages 169–184, 2005.
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CA512 (or IA–2/PTPRN) is a transmembrane protein-tyrosine phosphatase
enriched  in  secretory  granules  of  neuroendocrine  cells.  Previous  studies
imply its involvement in the biogenesis, cargo storage, traffic, exocytosis
and  recycling  of  insulin  secretory  granules,  as  well  as  in  β–cell
proliferation. The function and structure of a large portion of its N-terminal
extracellular (NT) region is unknown. This region contains two domains,
called  glucocorticoid-responsive  protein  regulated  endocrine-specific
protein  18  homologous  domain (RESP18HD)  and  Mature  Proximal
Ectodomain  (MPE),  respectively,  separated  by  320  residues  which  are
predicted to be disordered by several algorithm. In this work, RESP18HD
and MPE binding properties were studied. Also the kinetics of aggregation
at  at  different  pHs  was determined.  We  found  that  RESP18HD  is
conformationally metastable and possesses a strong tendency to aggregate
and  polymerize  via intermolecular  disulfide  formation  at  pH  >  4.5.
Moreover, Zn 2+ inhibits oligomerization. Previous studies showed that the
NT  region  contains a  variety  of  determinants  of  the  fate  of  ICA512,
including ER retention and sorting to Secretory Granuless1 for regulated
exocytosis, probably  dictating  specific  intramolecular  interactions.  This
study initiates  the  analysis  of  protein-protein  interactions  demed  to  be
essential for ICA512 function.

References:
[1] Torkko J, et al. Mol Cell Biol 35(6):914-27, 2015.
This work was support by CONICET, ANPCyT and UNQ
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The polymeric display of molecules is an emerging technology for many
applications. It could be used to increase the immunogenicity of antigens,
the interaction strength of protein domains for polymeric ligands, and the
production  of  multifunctional  particles.  Brucella  Abortus  Lumazine
Synthase  (BLS)  is  a  decameric  protein  composed  of  a  17  kDa  subunit
arranged as a dimer of pentamers. In this work, we describe the use of BLS
as a oligomeric scaffold for the polymeric display of proteins. For this aim
we developed a non-covalent coupling method based on the use of high
affinity  heterodimeric  modules  complementary  fused  to  the  structure  of
BLS and target proteins. Results obtained with a variety of protein models
(9  kDa  double  stranded  RNA binding  domain  from  murine  Staufen-1
protein,  18  kDa  sialic  acid  binding  domain  from Bovine  Rotavius  VP4
capsid protein, and 26 kDa jellyfish Green Fluorescent protein) indicate that
is  possible  to  obtain  well  folded  and  stable  decameric  particles  by  this
method,  as  indicated  by  the  analysis  of  these  constructions  though CD,
fluorescence,  and  light  scattering  techniques.  The  immunological  use  of
BLS as a carrier of antigens is illustrated with the RBD3 antigen. These
results demonstrates the potential  of the BLS carrier approach to deliver
antigens  to  the immune system in a  highly order  array,  preserving their
natural conformation and enhancing their immunogenicity. In addition, an
increase in the interaction strength of RBD3 for a model double stranded
RNA ligand could also be observed when this domain was coupled to BLS.
We present valuable data for the design, production and characterization of
macromolecular  assemblies  and  multidomain  proteins  for  its  use  in  the
bionanotechnology field.

Related Sessions:
Structure-function of Macromolecules
Biotechnology
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My research focuses in the study of Triatoma Virus’ Capsid (TrV). TrV is an
insect  virus  belonging  to  the  Dicistroviridae  family  and  infects  several
species of triatomine insects which are vectors for human trypanosomiasis,
commonly known as Chagas disease. Because of this, TrV is proposed as a
biological control against this vector. Viral capsids play an intrinsic role in
the  process  of  viral  infection,  nevertheless,  very  little  is  known of  this
process. 
In this work we use molecular dynamics (MD) simulations to show that the
5-fold symmetry axis of this capsid could function as a putative pore, which
may regulate the interaction between the interior  and the exterior  of the
capsid. Later we perform a comparative analysis with similar mechanism
found in membrane protein channels.
Particularly this pore presents a possible hydrophobic gate that regulates its
behavior. This mechanism has been seen previously in various membrane
channels that regulate the passage of ions, water or proton transport. Using
MD we found certain conditions that induce the full hydration of the pore
that may lead to its “opening”.

We would like to thank CONICET and Universidad Nacional del Sur. 
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Peroxiredoxins  (Prxs)  constitute  an  ubiquitous  family  of  Cys-dependent
peroxidases  that  play  essential  roles  in  reducing  hydrogen  peroxide,
peroxynitrite  and  organic  hydroperoxides  in  almost  all  organisms.  They
have been demonstrated to play protective roles against the development of
different diseases and besides their role in antioxidant defenses, some Prxs
have been identified as key participants in the regulation of redox signaling
pathways.1,2 Among  them,  alkyl  hydroperoxide  reductase  E  (AhpE)
represent  a  subgroup  of  the  Prx  family,  comprising  Mycobacterium
tuberculosis AhpE  and  AhpE-like  proteins.  We  previously  reported  that
MtAhpE  reacts  ~104 times  faster  with  arachidonic  acid-derived
hydroperoxide  (15-HpETE) than  hydrogen peroxide,  suggesting that  this
surprisingly high reactivity could be due to a hydrophobic groove at the A-
dimer interface.3,4

Fig.  1.  Representation  of  the
MtAhpE:15-HpETE complex surface,
colored  by  residue  (blue,  basic;  red,
acidic; green, polar; white, nonpolar).
Zoom: detailed view of the interaction
of  the  substrate  within  the
hydrophobic groove.

Combining a set of fast kinetics and equilibrium experiments with state of
the art computational methods, we characterized this hypothetical groove,
studied the kinetics properties with new fatty acid-derived hydroperoxides
and analyzed the interaction and reactivity of these kind of substrates at the
molecular  level.  Our  results  confirm  the  existence  of  the  exposed
hydrophobic patch. We also found correlation between reactivity and the
length of the aliphatic tail. Moreover, the interaction of these substrates with
the  enzyme  promotes  their  location  inside  the  active  site  favoring  the
anchorage of the enzyme in the reactive conformation. This study represents
new insights on the understanding of substrate specificity in Prxs. 

[1] Bell KFS, et al. Antioxidants and Redox Signaling 14: 1467-77, 2011.      [2] Wood ZA, et
al. Science 300: 650-53, 2003.       [3] Hugo M, et al. Biochemistry 48: 9416-26, 2009.       [4]
Reyes AM, et al. Free Radical Biology and Medicine 51: 464-73, 2011.
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PIB-ATPases are integral membrane proteins which actively transport copper
through  the  cell  membrane  in  association  with  ATP hydrolysis1.  These
proteins have at least four highly conserved domains: a cytoplasmatic Cu(I)
binding  domain,  an  actuator  domain,  an  ATP  binding  domain,  and  a
transmembrane domain where it is located the Cu(I) transmembrane binding
site.  Our  group  choose  this  protein  family  as  a  model  to  study  the
relationships  between  membrane  protein  folding,  function  and  stability.
Previously,  we investigated the unfolding of the thermophilic PIB-ATPase
from  Archaeglobus  fulgidus by  thermal  and  guanidinium  hydrochloride
denaturation2,3. Now, we decided to perform a comparative study with a PIB-
ATPase  from  a  psychrophilic  organism.  We  select  a  potential  cooper
transport  ATPase  from  the  recently  discovered  psychrophilic  bacteria
Bizionia argentinensis (JUB59-T) isolated from the Argentine Antarctic4.
This protein was cloned and expressed in  S. cerevisiae as a fusion protein
with GFP and a His-tag at the C-terminus end (BaCopA-GFP). Membrane
proteins were solubilized with 0.5 % sodium deoxycholate and BaCopA-
GFP was purified by IMAC chromatography with 0.05 % C12E10. In this
work we present the results of ATP hydrolysis assays performed to identify
the optimal conditions for BaCopA-GFP catalytic function. We tested pH,
temperature, and different concentrations of each reaction mix component
(Mg+2, asolectin, NaCl, ATP-Mg+2). BaCopA-GFP catalyze ATP hydrolysis
at  moderate  temperatures  (20-28  °C),  low ionic  strength,  and  basic  pH,
being magnesium essential for activity. The ATP apparent affinity is 0.15
mM, similar to the reported for other PIB-ATPases. The characterization of
this  psychrophilic  PIB-ATPase  and  the  comparison  with  mesophilic  and
thermophilic homologues will be helpful to identify the mechanisms of cold
adaptation in membrane proteins.

[1] Rensing C, et al. J Bacteriol 181:5891-5897, 1999.
[2] Cattoni DI, et al. Arch Biochem Biophys 471:198-206, 2008.
[3] Roman EA, et al. J Mol Biol 397:550-559, 2010.
[4] Bercovich A, et al. Int J Syst Evol Microbiol 58:2363-2367, 2008.
Acknowledgements  and Support:  This  work was support  with grants  from ANPCyT (BID
PICT 2010-1876) and UBACyT (20020100100048).
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Regulatory  β  and  γ  subunits  are  responsible  for  conferring  functional
diversity to BK channels but little is  known about the detailed way that
accessory subunits modulate the  structure of the pore forming α subunit. It
is known that the γ1 subunit produces a large leftward shift of the open
probability vs. voltage curve in the absence of internal Ca2+. This effect is
caused  by  a  large  increase  in  the  coupling  between  voltage  sensors
activation and the pore opening1. To explore the external architecture of α
subunit  in  the   presence  of  γ1  subunit  and  the  γ1  location,  we  used
lanthanide-based resonance energy  transfer (LRET) as a molecular ruler to
measure intra- and inter-molecular distances. We introduced a genetically
encoded lanthanide binding tag (LBT) that binds Tb3+   (LRET donor) with
high affinity at different positions in the α subunit (N-terminal, S0,  S1 and
S2) and γ1 subunit. Fluorescent probe BODIPY linked to a scorpion toxin
was  used as LRET acceptor. LRET sensitized emission (SE) decays were
analyzed using a   nano-positioning system that determines the position of
LBT-tagged  sites  with  respect  to  the  fixed  acceptor  near  the  pore  axis.
Interestingly, the external architecture of the BK α subunit is modified when
co-expressed  with  the  regulatory  γ1  subunit  indicating  a conformational
change of the BK voltage sensor domain of the BK channel. The largest
changes was in S1 position (~25 Å) followed by S0. In addition, all γ1-LBT
positions were found peripherally positioned with respect to the α subunit. 

1] Yan J. and Aldrich R. Nature 466:513-517, 2010.

Fondecyt Grant 1150273 (To R. L.), et al. J Bacteriol 181:5891-5897, 1999.
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Na,K-ATPase and H,K-ATPase are representative members of the P-type
ion-transporting  ATPases.  By  using  the  energy  derived  from  ATP
hydrolysis,  they  generate  electrochemical  gradients  for  ions  across  the
plasma  membranes  of  animal  cells.  Fluorinated  complexes  such  as
magnesium-, aluminium- and beryllium fluoride have been employed for
structural  analysis  of  the  E2P states  of  the  sarcoplasmic  reticulum  Ca-
ATPase, SERCA [1, 2], since they seem to mimic the phosphoryl group in
the  ground  (BeFx),  transition  (AlFx and  vanadate)  and  product  (MgFx)
states during the dephosphorylation sequence: 

E2-P (ground state) → E2∙P (transition state) → E2∙Pi (product state) → E2.

The first X-ray crystal structures of the Na,K-ATPase were obtained in the
presence of K+ or its congener Rb+, magnesium and fluoride as E2[K2]Mg-
MgF4, an E2Pi-like state capable to occlude K+ (or Rb+) [3]. The effects of
several fluoride analogues on the Na,K-ATPase and H,K-ATPase appear to
be similar to those observed in SERCA [4] but the interactions between the
inhibitors and these enzymes are less characterized.
This work presents a functional characterization of the crystallized form of
the  enzyme  and  proposes  a  model  to  explain  the  interaction  between
magnesium, fluoride and Rb+ with the Na,K-ATPase. The time courses of
conformational change show that both in the absence and in the presence of
Rb+, simultaneous addition of magnesium and fluoride stabilizes the Na,K-
ATPase  in  an  E2∙Pi-like  conformation,  presumably  the  E2Mg-MgF4

complex,  that  is  unable to shift  to E1 upon addition of Na+.  Our results
suggest  that  MgF4

2- is  not  formed  in  aqueous  solution  but  only  in  the
phosphate  binding  site  of  the  enzyme.  Additionally,  we  performed
experiments with the H,K-ATPase in order to compare the behavior of both
enzymes.
1] Danko S, et al. J. Biol. Chem 279:14991–98, 2004.
[2] Clausen J.D., et al, J. Biol. Chem. 286:11792–802, 2011
[3] Shinoda T, et al, Nature 459:446–450, 2009
[4] Murphy A.J., et al, J. Biol. Chem. 267:16995-16700, 1992.
With grants from ANPCYT, CONICET and UBACYT
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5-HT3 receptors are members of the Cys-loop receptor family. They mediate
fast excitatory transmission both in central and peripheral nervous system.
Genes  for  five  different  subunits  (5-HT3A-E)  have  been  identified  in
humans,  and most  of  the  subunits  have  multiple  isoforms.  The 5-HT3A
subunit is the only one that forms functional homopentameric receptors or it
can combine with the 5-HT3B subunit to form heteropentameric receptors.
Apart from 5-HT3AB receptors, the combination of the 5-HT3A with other
subunits has not been extensively investigated yet. We here perform single-
channel and macroscopic current recordings to determine if 5-HT3A can
assemble with B, C, D or E subunits (B-E subunits). The B-E subunits are
non-functional when expressed alone since no 5-HT activated currents are
detected. However, after co-expression of 5-HT3A subunit with each of the
B-E subunits, opening events with different single-channel conductance and
kinetic properties, with respect to that of 5-HT3A receptors, are detected.
These results demonstrate that each of B-E subunits can form functional
receptors with 5-HT3A. We also evaluated the role of two isoforms of the B
subunit, 5-HT3Br1 and 5-HT3Br2, which are highly expressed in human
brain. Our data show that the Br1 variant when co-expressed with the A
subunit alters the macroscopic and single-channel responses of the 5-HT3A
receptor  in  a  similar  way  as  the  5-HT3B  subunit.  Conversely,  the  Br2
subunit does not appear to form functional channels with 5-HT3A, and the
role  of  this  subunit  is  yet  to  be  determined.  Therefore,  our  results
demonstrate the possible incorporation of different 5-HT3 subunits to the
receptor,  thus  leading  to  a  wide  variety  of  receptors  showing  different
functional properties, such as agonist sensitivity, kinetics and single-channel
conductance. The functional characterization of different heteromeric 5-HT3

receptors,  which  are  expressed  in  different  tissues,  contributes  to  the
development of selective therapies targeting this receptor family.  
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The regulation of  the epithelial  Na+ channel  (ENaC) during cell  volume
increase  is  relevant  in  cellular  processes  involving  osmotic  challenges.
ENaC  function  is  affected  by  changes  of  the  intracellular  sodium
concentration.  Its  sensitivity  to  hypotonic-induced  swelling  was
investigated in the Xenopus oocyte expression system with the injection of
the three subunits of the mouse ENaC (mENaC) [1]. We used the voltage
clamp  technique  to  measure  the  amiloride-sensitive  Na+ currents
(INa(amil)) in order to study the role of intracellular sodium on the ENaC
regulation  mediated  by  hyposmotic  challenges.  ENaC-injected  oocytes
different intracellular sodium conditions, showed a  significative reduction
of INa(amil) inward currents from 10 mM to 40 mM. However inactivation
of the currents at  hyperpolarized pulses increases  in  that  range.  Oocytes
expressing a DEG mutant of the β-ENaC subunit (β-S518K), which produce
an  open  probability  equal  to  1  showed  a  reduced  INa(amil)   hypotonic
mediated  inhibitory  response  in  both  conditions  of  intracellular  sodium
concentration. Based  on  these  results,  we  suggest  that  hypotonicity-
dependent ENaC inhibition, due to open probability changes is mediated by
an intracellular sodium dependent mechanism, probably trough a voltage
dependent inactivation effect.

1 Galizia et al J Membr Biol. 2013. 246 P 949.

ANPCyT, CONICET, UBA
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Intracellular transport mediated by molecular motors is essential for most
biological  functions.  These  proteins  bind  to  a  wide  variety  of  cellular
cargoes and step along cytoskeletal filaments using energy provided by ATP
hydrolysis.  Two  families  of  molecular  motors  drive  transport  along
microtubules  in  a  bidirectional  manner:  dyneins walk towards the minus
ends located near the nucleus, whereas kinesins walk towards the plus ends
at the periphery of the cell. These opposite-polarity motors compete with
each other to determine the direction of motion. Recent theoretical works
showed  that  key  aspects  of  the  transport  are  finely  tuned  by  spatial
distribution of motors on the organelle membrane. However, there are not
experimental  evidences  of  how  motors  organize  on  organelles  in  living
cells.
In this work, we explored this issue in Drosophila S2 cells expressing a
EGFP-labeled kinesin-1 variant. Using confocal laser scanning microscopy,
we  registered  line-scans  to  recover  simultaneously  the  movement  of
fluorescent  mitochondria  along  cell  processes  and  the  fluorescence  of
kinesin motors at the organelle with high-temporal resolution. A combined
single particle tracking and fluorescence correlation analyses allowed us to
determine  the  dynamics  of  motors  in  different  regions  of  the  organelle.
According to our analysis, motors engaged in organelle transport display
different dynamics depending on: 1) the directionality of the organelle being
transported (minus-end or plus-end directed), and 2) the position within the
organelle where the motors are located (rear-end or leading-end).
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Alpha hemolysin (HlyA) is an exotoxin secreted by uropathogenic E. coli
strains that targets many cell types causing lysis and death. HlyA is claimed
to be a pore forming toxin although no pore structure has been identified
yet.  After  treating  erythrocytes  with  HlyA  a  Ca2+ influx  occurs  that
ultimately leads to cell  swelling and osmotic lysis.  Recently it  has  been
shown  that  Ca2+ influx  initially  triggers  erythrocytes  shrinkage  through
activation  of  K3.1  channels  and  subsequent  K+ effux1.  It  is  not  well
established if initial Ca2+ entry occurs through the toxin pore or through
cation  channels.  Nevertheless,  it  has  been  demonstrated  that  purinergic
channels amplificate the signal2.  Ca2+ entry in rabbit  erythrocytes treated
with HlyA shows a biphasic behavior, with a first slight increase followed
by a second increment that keeps rising until lysis occurs3. The aim of the
present work was to further explore the mechanism of Ca2+ entry. Inhibition
of Ca2+ channels with Ni+2 or Brilliant  Blue G impaired HlyA hemolytic
activity  in  rabbit  erythrocytes.  Nevertheless,  when  Ca2+ influx  was
monitored by Fluo-4 fluorescence imaging of  individual cells,  the initial
increase in Ca2+ concentration was still observed. In order to test if this Ca2+

increment was a result of toxin insertion into the membrane, Ca+2 levels
were  monitored  in  erythrocytes  treated  with  proHlyA,  the  unacylated
nonhemolytic form of HlyA. ProHlyA showed insertion levels similar to
those  of  HlyA  in  lipid  monolayers  mimicking  the  outer  leaflet  of
erythrocytes  membranes  but  did  not  cause  Ca2+ influx  in  erythrocytes.
Strikingly, cell shrinkage was still observed. 
These results suggest that monomer toxin insertion into the membrane may
trigger cellular responses leading to cell shrinkage independently of Ca2+

levels. Nevertheless, acyl chains covalently bound to the toxin are necessary
for initial Ca2+ entry and amplification through Ca2+ channels activation is
further needed for lysis. 

[1] Skals M, et al. J Biol Chem 285:15557-65, 2010.
[2] Skals M, et al. Proc Natl Acad Sci 106:4030-35, 2009.
[3] Sanchez, S, et al. Plos One 6(6):e21127, 2011.
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Plant aquaporins (AQP) are channel proteins regulating the transmembrane
transport of water and small  molecules.  Here, we aim at studying the role
of  AQP expressed  in  N2-fixing  nodules  of  M truncatula.  First,  a  survey
using  microarray  analysis  of  M.  truncatula Gene  Expression  Atlas
(http://mtgea.noble.org/v3/)  was  conducted,  we  identified  the  complete
coding sequences of MtAQP which are highly expressed in active nodules.
Subsequently,  we  cloned  the  coding  sequences  of  the  selected  AQP
belonging to the PIP (plasma membrane instrinsic protein) subfamily. We
performed bioinformatic studies and subcloned the MtPIP to functionally
characterize them in the heterologous yeast expression system S. cerevisiae.
We:  i-  tested  their  localization by  confocal  fluorescence  microscopy;  ii-
performed  water  transport  swelling  experiments  in  spheroplasts  using  a
stopped-flow fast  kinetics  instrument;  iii-  performed toxicity  growth and
complementation assays in yeast deletion mutants capable to monitor AQP
permeability to hydrogen peroxide, boric acid, ammonia and urea; and iv-
analyzed  the  interaction  between  PIPs  belonging  to  the  PIP1  and  PIP2
clusters3,4.  Results  show  that  both  analyzed  PIP2  transport  water  and
hydrogen  peroxide,  and  the  fluorescent  signal  derived  from  GFP:PIP2
fusion proteins was mainly detected in the plasma membrane. In contrast,
the  fluorescent  signal  pattern  observed  for  GFP:PIP1  was  restricted  to
intracellular  structures.  Interestingly,  upon  PIP1-PIP2  co-expression  the
fluorescent signal of GFP:PIP1 fusion proteins was mainly localized in the
plasma membrane. However, PIP1 are not enhancing the membrane water
permeability or hydrogen peroxide transport upon co-expression with PIP2.
These  results  provide  new experimental  evidence  on  the  selectivity  and
functionality of legume AQP. for lysis. 
1Bienert GP, et al. Plant J. 2011; 66(2):306-17.
2 Bienert GP, et al. BiochimBiophysActa. 2014; 1838:216-22.
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Methotrexat (Mtx), used in rheumatoid arthritis treatment produces adverse
reactions  such  as  anemia.  Objective:  to  study  the  effect  of  Mtx  on
erythrocyte rheology, using normal blood donor samples that were divided
in  5  aliquots:  one  control  (n=5)  and  the  other,  with  Mtx  in  increasing
concentrations (n=5) as follow 0.5, 0.75, 1.0, 5.0 µM. The aliquots were
incubated  at  37ºC  for  120  min.  Methods:  Cell  morphology  by  light
microscope (CM); Rigidity index (RI) by filtration (%); Osmotic fragility
(measured  photometrically  at  540 nm),  obtaining  X50 value  (NaCl  mM
concentration  yielding  50%  hemolysis)  and  β  (degree  of  response
homogeneity).Erythrocyte  aggregation  (EA)  by  optical  densitometry
estimating S, mean size of EA and V initial velocity. Results: (x±SD) RI C:
7,37 ± 0,78; Mtx 0,5: 7,65 ± 0,90;  Mtx 0,75: 13,67 ± 1,98 **; Mtx 1: 11,50
± 1,01 *; Mtx 5: 6,25 ± 0,67**  CM: -0,03 ± 0,03;  Mtx 0,5:-0,016 ± 0,148;
Mtx 0,75:- 0,127 ± 0,093; Mtx 1: -0,134 ± 0,043; Mtx 5: -0,337 ± 0,099*.
MCV C: 90,52 ± 0,5;  Mtx 0,5: 89,70 ± 0,35; Mtx 0,75: 89,68 ± 0,35; Mtx
1: 89,48 ± 0,37; Mtx 5: 80,22 ± 0,43**. X50: C: 0,64 ± 0,04; Mtx 0,5: 0,66
± 0,03; Mtx 0,75: 0,67  ± 0,02; Mtx1: 0,70 ± 0,03 *; Mtx5: 0,71 ± 0,03**.
β: C: 4,97 ± 0,02; Mtx0,5: 4,87 ± 0,02; Mtx0,75: 4,89  ± 0,01; Mtx1: 3,35 ±
0,01**; Mtx5: 2,88 ± 0,05** (* p<0.05; ** p<0.01). There was no alteration
of  EA neither  in  S  nor  in  V.  Presence  of  Mtx  in  incubation  medium
increased the osmotic fragility (higher X50) as well as heterogeneity of the
population response to hyposmolarity in the 1 and 5 µM doses.  The former
effects  plus  stomatocytosis,  lower  MCV  and  erythrocyte  deformability
could be related to the anemia in patients under Methotrexat treatment. 
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Previously, we have shown that the aquaporins PIP2 and TIP1 from Beta
vulgaris have different responses to membrane tension changes. While PIP2
seems  not  to  be  a  mechanosensitive  channel,  osmotic  experiments  with
TIP1 show a nonlinear relationship between water flux and the magnitude
of  the  osmotic  gradient.  In  this  work,  we  studied  the  mechanosensitive
properties of TIP1 from Beta vulgaris (beetroot). We expressed the protein
in Xenopus oocyte membranes and measured volume and pressure changes
simultaneously,  applying  different  osmotic  gradients  by  means  of  the
emptied-out oocyte technique1. Preliminary results show that the increment
of  the membrane elastance  (E) is  higher when the system is  faced  to  a
higher  osmotic  gradient  (100.74  ±  5.71  KPa/s  with  a  60  mM mannitol
gradient and 134 ± 21.88 KPa/s with a 200 mM mannitol gradient). These
results also show that Pf and E are negatively correlated (r>0.88). Fitting to
a linear function yields a slope equal to -0.0065 ± 0.0016 cm.s-1/MPa. This
experimental evidence suggests that the pore of TIP1 closes with increasing
membrane  tensions.  Similarly,  this  was  previously  proposed  for  human
AQP12.  In conclusion, it  is  feasible to hypothesize that  animal and plant
aquaporins  share  a  common  mechanism  of  regulation  mediated  by
membrane-tension changes.

References:
[1] Ozu et al, J. Biochem. Biophys. Methods. 63(3):187, 2005.
[2] Ozu et al, Biophys. J. 104(1):85, 2013.
Acknowledgements and Support: 
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The cytoskeleton is an interconnected network of polymeric proteins that
plays  relevant  roles in  numerous  cellular  processes  such  as  cellular
migration,  division  and  intracellular  transport.  This  active  network  in
constant  remodeling  also  provides  mechanical  support  to  the  cell.  The
cytoskeleton  structure  intimately  depends  on  both  internal  and  external
forces.  However,  we  still  do  not  completely  understand  this  complex
relation partially because the intracellular milieu is a complex viscoelastic
media.
In  this  work  we explore  how forces  affect  the  shapes  and dynamics  of
microtubules.  These  filaments  are  capable  of  supporting  maximum
compressive loads amongst cytoskeletal  components. In order to achieve
this aim, we developed an in vivo filament tracking routine that is capable
of recovering microtuble positions from confocal images[1]. First, we used
Xenopus laevis melanophore cells and mapped microtubule lateral motion
in different cellular regions after stimulated the cells with specific hormones
that triggers a redistribution of melanosomes. Then, we explored in living
cells  the  dynamics  of  microtubule  buckling  events  under  compressive
forces  that  naturally  occur  in  the  cell  cytoplasm.  We  also  assessed  the
influence of the cellular environment and of microtubule polymerization/
depolymerization in these buckling events. We are currently developing a
theoretical mechanical model to explain these observations.

[1] Carla Pallavicini et al. Biophysical Journal 106(12) 2625–2635, 2014.
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L-arginine  (L-Arg)  is  the  substrate  for  nitric  oxide  synthase  (NOS)  to
produce  nitric  oxide  (NO),  a  signaling  molecule  that  is  key  in
cardiovascular  physiology  and  pathology.   L-Arg  enters  cells  from  the
circulation by the functioning of cationic amino acid transporters (CATs).
Thus, cardiac CATs play a central role in the pathophysiology of the NO
signaling  pathway.   In  constitutive  NOS isoforms,  upon  Ca-Calmodulin
binding, electrons flow from reduced NADPH through reduced flavins into
the oxidase domain.  At the heme site, O2 is reduced and incorporated into
L-Arg  to form NO and L-citrulline.   Depletion of  L-Arg  leads  to  NOS
uncoupling, i.e. uncoupling of NADPH oxidation and NO synthesis, with O2

rather  than  L-Arg  as  terminal  electron  acceptor,  resulting  in  superoxide
formation.   Thus,  under  limiting  substrate  conditions,  some  NOS  units
produce NO while others generate the ROS superoxide.  Combination of
these  two  species  results  in  the  production  of  the  RNS  peroxynitrite
(ONOO–), which has been established as a major contributor to myocardial
depression.  We aimed to determine the levels of external L-Arg that trigger
ROS/RNS  production  in  cardiac  myocytes.   To  this  goal,  we  used  an
experimental design in which acutely-isolated cardiomyocytes were loaded
with the dye coelenterazine that greatly increases its fluorescence quantum
yield in the presence of ONOO- and superoxide radicals.  Cells were then
exposed to different concentrations of extracellular L-Arg and changes in
fluorescence were followed with a spectrofluorometer.  Below a threshold
value  of  ~100  µM,  decreasing  concentrations  of  L-Arg  progressively
increased ONOO/superoxide-induced fluorescence, an effect  that  was not
mimicked by D-arginine or L-lysine and was fully blocked by the NOS
inhibitor  L-NAME.  This effect  can be explained by NOS-mediated NO
synthesis,  which  may  turn  to  ONOO-  production  at  limiting  L-Arg,
providing a hint on how low L-Arg levels must go to result in ROS/RNS-
mediated detrimental effects on cardiac muscle.  
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The transient receptor potential channel 4 (TRPV4) is a mechano-sensitive
ion  channel  whose  function  is  important  for  cell  volume  regulation.
Frequently,  cellular  responses  to  changes  in  osmolality  involve  TRPV4-
mediated  elevation  of  intracellular  Ca2+  and  consequent  activation  of
calcium- activated potassium channels (KCa)1. Activation of one or more of
these channels will result in membrane hyperpolarization. This will increase
the driving force for intracellular Ca2+  increase activating further KCa in a
positive feedback loop and it  could have consequences in store operated
calcium entry (SOCE)2. We have previously demonstrated, in renal cells, a
functional  interaction  between  the  water  channel  AQP2  and  TRPV4  in
sensing  osmotic  stress  that  leads  to  the  activation  of  regulatory  volume
mechanisms3. The aim of our work was to study the influence of changes of
the  membrane  potential  in  SOCE transients  produced  in  the  renal  cells
depending on both the presence of AQP2 and/or TRPV4 activation. Fura-2
dye was used to monitor [Ca2+]i  and Dibac4(3) was used to monitor Vm
changes in two renal cell lines; one not expressing AQP2 (WT-RCCD1) and
another one transfected with AQP2 (AQP2-RCCD1). We found that using a
specific  activator  of  TRPV4 (4α-PDD, 10 µM) WT cells  depolarize and
AQP2 hyperpolarize. This hyperpolarization does not occur in the presence
of apamin (300 nM) indicating that  in  AQP2 cells  activation of TRPV4
leads to the activation of one KCa, SK3. Using thapsigargin (1 µM) in a
classic protocol for study SOCE, we found that the activation of TRPV4
increases  SOCE in cells expressing AQP2 compared to WT ones.  These
results suggest an influence of AQP2-TRPV4-SK3 in maximizing SOCE
transients. However this response is probably not due only to an increased
driving force since when cells were depolarized with high extracellular K+

during SOCE, WT significantly decreased calcium influx and AQP2 was
modestly affected.
References: 
[1] Garcia-Elias, A et al. Handbook of Experimental Pharmacology 222: 293-319, 2014
[2] Parekh AB and Putney, JW, Physiol Rev 85: 757–810, 2005
[3] Galizia L et al., J Cell Biochem 113: 580–589, 2012
Supported by UBACYT  20020130100697BA, CONICET-PIP  Nº 00227, PICT/12-0750.
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Flavonoids are commonly found in fruit and vegetables. Some flavonoids
have  been  reported  to  reach  micromolar  concentration  in  human  blood
plasma  [1].  These  compounds  would  have  cancer  chemoprotective
properties  by  triggering  apoptosis  via  the  Ca2+-dependent  mitochondrial
pathway  which  can  be  activated  through  an  elevation  of  cytosolic
[Ca2+].The increase of cytosolic [Ca2+] could be due to the fact that some
flavonoids  inhibit  certain  Ca2+ removing  systems,  as  the
sarcoplasmic/endoplasmic  reticulum Ca2+ ATPase  and  plasma  membrane
calcium ATPase (PMCA) [2]. 
The purpose of the present work was to investigate the effect of different
natural  flavonoids  on  PMCA and  to  establish  a  quantitative  structure-
activity  correlation.  The  experiments  were  performed  with  inside-out
vesicles and purified PMCA obtained from human erythrocytes. 
At  100  μM  concentration,  chromone,  chalcone,  flavanone  and  flavone
(structural cores of some flavonoids) did not inhibit PMCA. The inhibition
was  enhanced  when  the  flavonoid  present:  (a)  a  double  bond  between
carbons 2-3; (b) when the flavone nucleus is substituted with OH groups;
(c) In the presence of an OH group in the 4' position or in 3´ position. The
presence of an OH group at the 3 position or the presence of an O-glucose
at the 8 position was not essential for the inhibition. The glycosylation in
the 7 or 3 position was not favorable for the inhibition.
On  the  other  hand,  we  investigated  the  mechanism  of  inhibition  for
flavonoids that inhibited PMCA in the micromolar concentration range. The
compounds  studied  were:  quercetin,  epigallocatechin  3-gallate  and
gossypin. Our results showed that  (1) flavonoids act as inhibitor in both
vesicles  and  purified  systems  and  (2)  the  inhibition  is  more  evident  in
purified PMCA (<K0.5) and is noncompetitive with Ca2+.
These results suggest that PMCA would be a specific target of flavonoids 
contributing to the initiation of apoptosis in cancer cells. 
[1] Erlund I, et al. Eur. J. Clin. Nutr. 56, 891–898, 2002.
[2] Ogunbayo OA and Michelangeli F. FEBS J. 281, 766-777, 2014. 
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Calsequestrin (Casq) is the main Ca2+-binding protein of the sarcoplasmic
reticulum (SR) in striated muscles.  Up to 80 Ca2+ bind per Casq molecule.
Part  of  this  Ca2+ is  released  from  the  SR  in  the  process  of  excitation-
contraction (EC) coupling.   In vitro, Casq polymerizes as it binds Ca2+, and
depolymerizes as it loses the ion in low [Ca2+] solutions.  Within living cells
Casq appears  as  linear  polymers,  forming a  dense network that  fills  SR
terminal cisternae (TC).  This network is anchored to the face of TC close to
the mouth of the Ca2+ release channels (RyRs) by transmembrane proteins
junctin (Jn) and triadin (Tr), which are physically linked to RyRs.  Loosely
bound Ca2+  are thought to diffuse along these polymeric lines (thus named
“calcium  wires”),  increasing  Ca2+ flux  towards  the  channels.   If
depolymerization occurred,  this  facilitated diffusion would be  prevented.
Additionally,  the  chain  of  molecules  (DHPR-RyR-Jn/Tr-Casq-Casq…)
would be broken, with possible allosteric effects on RyR channel function.
We will present two novel observations obtained in mouse muscle, which
prove that  depolymerization occurs  in  living cells.   (1)  Casq provides  a
kinetically  identifiable  contribution  to  Ca2+ release  flux.  After  it  is
exhausted  (by  intense  stimuli)  the  contribution  takes  many  seconds  to
become again available, as if it required rebuilding a large supramolecular
structure. (2) Using FRAP (recovery of fluorescence after photobleaching)
of a fluorophore tagging Casq expressed in muscle, we observed a several-
fold increase in the diffusion rate of Casq upon depletion of Ca2+ in the SR
--suggesting disassembly of the polymeric network. This first demonstration
of depolymerization in vivo is consistent with other buffering properties of
the SR, suggests roles of Casq in the control of RyR channels and justifies
disease  phenotypes  linked  to  mutations  of  Casq  that  prevent  its  correct
polymerization (see companion poster by Lewis et al.). 

Supported by NIH grant GM111254 to ER and CHK.
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Calsequestrin (Casq) of isoform 1, the principal Ca2+ storage protein of the
sarcoplasmic reticulum (SR) of skeletal muscle, consists of ~400 aminoacid
residues in three similar domains.  Its inheritable D244G mutation causes a
myopathy with vacuolar  aggregates,  while  its  M87T “variant” is  weakly
associated  with  malignant  hyperthermia  (MH).  We  characterized  the
consequences of these mutations with studies of the human proteins in vitro.
We used equilibrium dialysis to characterize the Ca2+ binding properties and
turbidity  measurements  to  demonstrate  protein  aggregation  and
precipitation in vitro.  We also produced crystals of the wild type and its two
variants.  The studies  showed that  D244G and,  to  a  lesser  extent,  M87T
partially lose the Ca2+ binding capacity exhibited by wild type Casq1 at high
Ca2+ concentrations.  The increase in turbidity of D244G upon exposure to
high [Ca2+] indicates that this mutant aggregates abruptly and abnormally.
The  alteration  fully  explains  the  protein  inclusions  that  characterize  its
disease phenotype.  When crystallized in  low Ca2+ concentrations D244G
lacks two Ca2+ ions normally present in the wild type, which weakens the
hydrophobic  core  of  Domain  II.  When  crystallized  in  high  Ca2+

concentrations D244G regains its missing ions and Domain II order. The
mutation also changes the intermolecular interactions involved in protein
dimerization, which is the first stage in the process of polymerization.  In
turn,  polymerization  is  essential  to  Ca2+ binding  and  other  functions,  as
demonstrated in the companion poster (Manno et al.).  The M87T mutation
causes a major shift of the α-helix bearing the mutated residue, significantly
weakening the interface essential for joining two dimers in the 2nd step of
polymerization.  D244G  exhibited  the  more  severe  structural  and
biophysical  property  changes,  which  matches  the  different
pathophysiological impacts of these mutations.  

Supported by NIH grant GM111254 to ER and CHK.
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Among  plant  aquaporin  subfamilies,  PIP  (plasma  membrane  intrinsic
proteins) have been extensively studied during the last decade due to the
capacity  of  PIP1  and  PIP2  paralogues  to  assembly  as  homo  or
heterotetramers.  Notwithstanding,  structure-function  relationships  of  this
subfamily are still not fully understood.
Our previous results show interesting aspects of PIP1 and PIP2 interaction
and biological  activity  regarding  PIP first  extracellular  loop1,  N- and  C-
terminal  domains2,  and  heterotetrameric  stoichiometry3.  Our  goal  is  to
extend this study to Medicago truncatula aquaporins in order to know if
these are general features of the PIP AQP subfamily. 
We  assayed  four  Medicago  truncatula  PIP  (MTR2g094270.1,
MTR3g070210.1,  MTR4g059390  and  MTR5g010150)  in  the  Xenopus
laevis oocytes heterologous expression system. Moreover we performed the
corresponding bioinformatic -phylogenetic and structural- analysis. 
Our  data  shows  that  among  the  four  Medicago  truncatula  PIP,  two
correspond to the PIP2 group and the others to the PIP1 one.
The four PIP present six transmembrane helices and five connecting loops.
While N-terminal domains are longer in the two PIP1 in comparison with
the two PIP2, both C-terminal and loop A are shorter.
Regarding  biological  activity,  both  PIP2  can  transport  water  efficiently
while PIP1 do not upon expression in Xenopus oocytes. 
These results are the first steps for a further understanding of PIP structural
motifs related to their function. 
1 Jozefkowicz C., et al. PLoS One. 2013;8(3):e57993.
2 Scochera F., et al. XLIII Reunión Anual de la Sociedad Argentina de Biofísica (póster). 2014.
3  Jozefkowicz C., et al. Biophysical Journal. 2015; 108 (2), Supplement 1, 526a, ISSN 0006
3495.
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The  Aquaporins   (AQPs)  are  a  family  of  tetrameric  membrane  integral
proteins  which  facilitate  water  transport  across  the  cell  membrane.  Each
monomer  of  AQPs contains  a  water  channel.  Our  former  in  vitro  results
showed that human AQP1 (hAQP1) is regulated by increments in membrane-
tension1.  Our present goal was to study conformational changes in hAQP1
structure  as  a  putative physiological  way to modify water  permeability  in
cells.  In  silico  experiments  were  performed  by  Molecular  Dynamics
Simulations (MDS), using PDB templates of two hAQP1 structures deposited
in Protein Data Bank under codes 1FQY and 4CSK: 3.8 Å resolution 1FQY
structure  solved  by  electron  crystallography  containing  269  residues2 and
3.28 Å resolution 4CSK structured  solved by X-ray diffraction containing
292  residues3.  MDS  experiments  (50ns  in  explicit  aqueous  solvent)  were
carried  out  under  two  different  conditions:  unrestricted  and  restricted  α-
Carbon.  In  this  latter  one,  only α-Carbons in  the  lipophilic  region  of  the
monomers  were  fixed  thus  this  condition  resembles  the  anchoring  of  the
protein  in  the  cellular  membrane.  Both  the  isolated  monomer  and  the
monomer inside the tetramers were studied.  To analyze the water  channel
profile  along  dynamic  experiments  we  used  the  PoreWalker  server.
Furthermore, structural descriptors -the distances between specific residues
located  either  in  the  selectivity  region  of  the  pore  or  in  the  NPA site  or
residues between loop A and the NPA site and between loop A and the central
pore of the tetramer- were used to evaluate conformational changes. 
Conclusions:   The  tetrameric  conformation  maintains   the  structure  and
functionality of each monomer which might have an independent behavior
regarding  water  movement.  Environmental  influences  can  cause
conformational changes that might modulate water permeability eventhough
AQP1 was described as a constitutively open channel Loops A interact with
their neighbor monomers and they move in the tetramer independently from
each other.

[1] Ozu M, Dorr RA, Gutiérrez F, Politi MT and Toriano R. Biophysical Journal 104:85–95.
2013
[2] Murata K.,  Nature 407: 599-605, 2000.
[3] Ruiz Carrillo D. et al. Acta Crystallogr.,Sect.F 70: 1657, 2014
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Uropathogenic  strains  of  E.  coli  deliver  the  toxin  alpha-hemolysin
(HlyA) to optimize the host environment for the spread of infection. It was
reported that  at  high concentrations,  the toxin forms pores  in eukaryotic
membranes, leading to cell lysis, while lower concentrations have appeared
to  interfere  with  host-cell–signaling  pathways   causing  cell  death  by
apoptosis. Nevertheless, what is not clear is how often HlyA reaches levels
that  are  high  enough  to  lyse  host  target  cells  during  the  course  of  an
infection.  In  the  present  investigation  we  demonstrate  that  a  low  toxin
concentration  induces  the  suicidal  death  of  erythrocytes  (eryptosis),  the
major cell type present in blood. Eryptosis is triggered both by an increment
in  intracellular  calcium  and  by  ceramide.  Since  we  have  previously
demonstrated  that  a  low  concentration  of  HlyA induces  an  increase  in
intraerythrocyte calcium1, in the present experiments we have shown that
this  ion  activates  calpains.  Furthermore,  by  mass  spectroscopy,  we
demonstrated  that  calpains  hydrolyze  skeleton  proteins  such  as  spectrin,
ankyrin, protein 4.1 and the electrophoretic Band-3 species, thus resulting in
morphologic changes in the erythrocytes. We furthermore observed that a
low  toxin  concentration  induced  the  activation  of  endogenous
sphingomyelinases  that  in  turn  increased  the  amount  of  ceramide  in
erythrocyte membranes. Both spectrin proteolysis and ceramide formation
may cause the exposure of phosphatidylserine on the membrane so as to
trigger  a  macrophage  engulfment  of  the  erythrocyte.  By  this  means
eryptosis  may  be  an  advantageous  mechanism  for  removing  defective
erythrocytes before hemolysis.

References: 
[1] Sanchez, S. et al. Plos One 6 (6): p. e21127.
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Cognitive impairments and increased risk of dementia in diabetic subjects
indicate  that  central  nervous  system  dysfunction  is  a  significant
consequence of the metabolic insult associated with diabetes1. The study of
glucose and ATP effects on KATP channels of  CA3 hippocampal  neurons
from diabetic rats can help understanding the involved basic mechanisms.
Cell-attached and inside-out patches records were used. Glibenclamide (100
µM) suppressed the channel activity of control and diabetic neurons. Single-
channel conductance values at negative potentials were similar in diabetic
(177.4 pS) and control neurons (178.5 pS). The small inward rectification
observed in control, was not obvious in diabetic neurons. The KATP channel
permeability to K+ ions was comparable in both experimental conditions,
3.84∙10-13 in diabetic and 3.74∙10-13 cm/s in control neurons. The open-state
probability  (PO)  for  KATP channels  was  voltage  dependent  in  both
experimental conditions. Control neurons showed half-activation membrane
potential and k values of 2.1 ± 0.6 mV and 11.1 ± 0.3 mV, respectively. In
diabetic neurons, similar values were found, 5.3 ± 0.6 mV and 11.2 ± 0.4
mV. External glucose (20 mM), totally abolished single-channel activity in
control  cells;  in  contrast  neuronal  KATP from  diabetic  rats  showed  no
significant changes with glucose up to 50 mM. The activity of KATP channels
was totally blocked both in control and diabetic neurons with 1 mM ATP. PO

for KATP channels depended on [ATP]. The [ATP] half-blocking values were
0.25, and 0.59 mM, respectively for control and diabetic neurons. The Hill
coefficient values were 2.4 and 2.1 (same order). Lack of glucose inhibition
of  KATP channels  activity  could  be  due  to  sensitivity  reduction  of  KATP

channel to ATP. However, we could not discard inability of the neurons to
introduce  glucose  into their  cytoplasm or to  alterations in  the metabolic
routes that prevent the ATP synthesis.

[1] Biessels GJ, et al. Lancet Neurol 5: 64–74, 2006. 
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Polybia-MP1 (IDWKKLLDAAKQIL-NH2),  extracted  from the  Brazilian
wasp  Polybia  paulista,  exhibits  a  broad-spectrum  bactericidal  activity
without being hemolytic and cytotoxic. In the present study, we analyzed
the  surface  properties  of  the  peptide  and  its  interaction  with  DPPC  in
Langmuir monolayers. Polybia-MP1 formed stable monolayers, with values
of lateral areas and surface potential suggesting a mostly -helical structure.
The peptide occupied smaller areas on pure water compared to salt solutions
as well as on acidic and basic ones. Furthermore, only on pure water, DPPC
and MP1 co-crystalized forming domains with branched shapes, while on
subphases with high salt concentrations or at acidic or basic conditions, the
peptide was excluded from the lipid LC domains. The results indicate that,
on pure water,  attractive electrostatic  interactions between peptides  were
present, and the peptides were able to get closer to each other and to interact
with DPPC and co-crystalize with the lipid molecules. We suggest that the
residues  responsible  of  the  peptide-peptide  attraction  are  the  anionic
aspartic acids and the cationic lysines, which form a salt bridge, leading to
oriented interactions in the crystal and thereby to branched domains. We
showed in this  study the  possible  lateral  interactions for  MP1 when the
peptide formed pure films and also when mixed with a lipid, and found a
complex  electrostatic  regulation  of  the  peptide-peptide  interactions  and
thereby of the pure and mixed film properties. In this system, the balance
between total attractive and repulsive interactions may be finely tuned by
the aqueous ionic strength and pH.  

Financial Support: FAPESP and CONICET
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Proteins  are  attached  to  the  cell  membrane  in  different  ways  and  some
enzymes are found to be linked by a glycosylphosphatidylinositol  (GPI)
anchor,  such  as  tissue  non-specific  alkaline  phosphatase  (TNAP).  This
anchor provides the surface activity of the enzyme1, however it is necessary
the presence of non-ionic surfactant to achieve appreciable activity. The aim
of this study was to characterize the interaction between GPI-TNAP with
phospholipids  using  Langmuir  monolayers  as  a  biomimetic  model.  p-A
isotherms were obtained using a Langmuir trough and axisymmetric drop
shape analysis (ADSA) method was used to evaluate the surface tension of
pendant drops. Native TNAP was obtained via expression of human gene in
CHO-K1 cells. GPI-TNAP aqueous solutions in the presence and abscence
of 1% wt. polidocanol exhibited low (maximum p around 4 mN.m -1) and
none surface activity, respectively. Tris-HCl buffer (pH 7.5) with high ionic
strength (NaCl 150 mmol.L-1) was used as subphase to increase the surface
activity of  GPI-TNAP without polidocanol  (GPI-TNAPwp),  resulting in a
p-A isotherm with collapse pressure around 40 mN.m-1. No change on the p-
A isotherms of  the phospholipids was observed in the presence of  GPI-
TNAPwp in aqueous subfase. However, an appreciable expansion of those
monolayers  was observed  after  injection  of  GPI-TNAPwp using the  high
ionic  strength  buffer  as  subphase,  suggesting  co-adsorption  with  the
phospholipids. The injection of GPI-TNAPwp in an aqueous pendant drop
containing DPPC monolayer increased the p of the system. Lower initial p
values lead to higher Dp after the GPI-TNAPwp injection. The exclusion2 p
was  34.6 ± 0.1 mN.m-1. The salting-out effect increased the surface activity
of the GPI-TNAPwp, allowing the interaction with surfactants at the liquid-
air  interface.  This  results  are  important  in  order  to  build  TNAP-
phospholipids3 Langmuir-Blodgett  films  that  will  be  used  to  further  of
osseous mineralization studies. 

[1] L. Caseli, D.C. Masui, R.P.M. Furriel, F.A. Leone, M.E.D. Zaniquelli, Thin Solid Films
515:4801-4807, 2007.
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Polybia-MP1  (MP1)  is  a  bioactive  peptide  which  has  potential  as  an
antitumor agent. Its activity  is attributed to the excess of serine (PS) on the
outer leaflet  of cancer cells. Recently, higher   quantities of ethanolamine
(PE) were also found in these cells. In this work, we used inverted  confocal
microscopy to study the interaction of MP1 with giant unilamellar vesicles
(GUVs) in  the presence and absence of POPS (PS) and DOPE (PE) lipids,
as a strategy to understand the  influence of lipid composition on the peptide
affinity for tumor cells.  By monitoring membrane   translocation, we use
three different sized fluorescent probes to quantify the peptide’s effects on
GUVs in terms of  percentage of  dye influx and membrane permeability
changes.  Our  results   show that  the  presence  of  PE is  fundamental  for
enhanced  MP1  action  by  increasing  the  rate  and   extent  of  membrane
permeabilisation. The percentage of dye influx in PE containing GUVs is
independent  of  probe  size  (up  to  10kDa)  for  the  highest  peptide
concentrations  studied  and   membrane  permeabilities  are  an  order  of
magnitude greater compared with other vesicle   compositions tested. The
all-or-none mechanism of dye leakage was determined by fluorescence  re-
quenching assays, confirming formation of stable pore-like structures. The
number and size  of pores significantly increased in the presence of PE, as
showed  by  AFM imaging.  Finally  this   work  showed  that  PE  is  more
important than PS for membrane poration by MP1, implying  increased PE
content in the outer leaflet of cancer cells is actually most significant for
itsanticancer  action.  These  insights  could  aid  development  of  novel
chemotherapeutics that target  pathological changes in lipid composition of
cancerous cells.
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Many  biophysical  properties  and  biological  process,  as  membrane  fluidity,
enzyme  activity regulation, and biomineralization are related to the presence of
microdomains  rich in cholesterol and sphingolipids. 1 The goal of this study is
to  understand  the  role  of  cholesterol  on  the  formation  and  stability  of
microdomains  using  Langmuir  monolayers   as  biomimetic  cell  membrane
system. Surface pressure (π) versus area per molecule  isotherms were acquired
using  binaries  system  containing  cholesterol  and  phospholipids   or
sphingomyelin (SM) in a range of cholesterol molar fraction.

Figure 1 – Excess free energy of mixing ( G exc ) (A) and Excess mean molecular área (B)
for the binary  monolayers DPPC/Chol, DOPC/Chol, DPPG/Chol and SM/Chol as a function
of cholesterol molar ratio.
The Gexc (Figure 1A) and the excess mean molecular area (Figure 1B) were
obtained   through the isotherms  π= 30 mN/m. This  is  considered to  be the
internal pressure of  lipid bilayers. 2 The analysis shows that at XChol = 0.2 (the
mean  proportion  of   cholesterol  in  cell  membranes)  cholesterol  has
predominantly attractive interactions  with DOPC and SM (Gexc < 0) , and non-
favorable  interactions  with  DPPC  and  DPPG (Gexc >  0)  .  Regarding  the
phospholipids structure, DOPC and SM have unsaturated acyl  chains whereas
DPPC and DPPG are saturated. This result shows that insaturations may  play a
role  into  the  cholesterol/lipid  attractive  interactions.  This  study  intends  to
improve  the  understanding  about  how  cholesterol  form  aggregates  with
sphingolipids on  the formation of phase segregation.

References: [1] M. Bolean, et al. Biophys. Chem. 158, 111–118 (2011).
                    [2] C. Stefaniu, et al. Adv. Colloid Interface Sci. 208, 197–213 (2014).
Acknowledgements and Support: FAPESP; CAPES, CNPq
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The present work is an overview about the experimental approach of the
main questions that as been investigated in our laboratory during the last
years: which are the membranes physical properties that are important in
controlling the incorporation of amphiphilic bioactive molecules? How the
incorporation of those amphiphilic molecules affects in turn the membrane
properties?  and...  are  those  effects  related  to  biological  function?  Those
questions  will  be  revised  for  three  different  amphiphilic  molecules:  the
enzyme  Sphingomyelinase,1 the  pore-forming  toxin  Sticholysin2 and  the
antioxidant  drug  family  L-ascorbic  acid  alkyl  esters.3 The  experimental
evidences was achieved mainly by using lipid monolayers as model lipid
membranes  since  it  allows  the  control  and  monitoring  of  both  the
rheological properties (compressibility and lateral diffusion of components)
and visualization of lateral structure of the lipid films (by fluorescence and
Brewster angle microscopy).  The electrostatic properties,  phase state and
general rheology appear as key regulatory points for the insertion of those
amphiphilic  molecules,  showing  as  a  general  rule  a  more  favourable
insertion to fluid membranes. On the contrary, the presence of lipid domains
affects  the  diffusion  and  connectivity  of  the  lipid  components  but  no
enhancement of the adsorption of the bioactive amphiphiles on the domain
borders  has  been  detected.  In  turn,  the  incorporation  of  some  bioactive
amphiphiles modifies the properties of the membrane and induces lateral
reorganization  of  the  membrane  structure  through  phase  separation  and
domain formation.

1 Fanani, M.L.; Hartel, S.; Maggio, B.; De Tullio. L.; Jara, J.; Olmos, F.; Oliveira, R.G. 
Biochim. Biophys Acta 2010, 1798, 1309-1323.
2 Pedrera, L.; Fanani, M. L.; Ros, U.; Lanio, M.E.; Maggio, B.; Alvarez, C. Biochim Biophys 
Acta 2014, 1838, 1752-1759.
3 Mottola, M.; Vico, R. V.; Villanueva, M.E.; Fanani, M.L. J Colloid Interface Sci. 2015, 457,
232-242.
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The incorporation of proteins, peptides to lipid bilyaers [1- 2] affect their
mechanical properties as well as their three-dimensional organization. It has
been shown that peptides, at low concentrations, are adsorbed at interface
with  little  disturbing  effects  on  membrane  elasticity.  Above  a  given
concentration, the peptides self-assembly in more complex structures, like
filaments  and  fibrils  inducing  the  formation  of  pores  and  eventually
membrane disruption.  
In this work we investigate the effect of a small sequence of amino acids,
diphenylalanine  (FF),  on  lecithin  bilayers.  This  sequence  is  particularly
interesting due to their ability to self assemble in nanotubes and nanowires
and  are  part  of  a  longer  sequence  (LVFFA)  found  in  in  patients  with
Alzheimer's disease[3]. 
Literature studies show the FF has a fiber structure [4]. With the aim of
study the influence of the structure formed by the peptides added to this
sequence other amino acid forming then: tri diphenylalanine (FFF) where it
shows a self-organizing self-assembled to form plate-like nanostructures;
and the cysteine diphenylalanine (CFF) on which its shape are spheres.
The peptides was co-solubilized with lecithin and then dispersed in water to
form lamellar  phases.  The effect  of the peptide on the elasticity of lipid
bilayers was explored using X-ray scattering, Fourier Transform Infrared
Spectroscopy (FTIR) and microscopy techniques. The molar ratio between
peptide and the lecithin (P/L) was varied from 1/5 to 1/200, the quantity of
lipids was fixed at 1 wt%.  Geometric parameters such as periodicity and
thickness  of  the  lamellar  bilayer  and  thermodynamic  (Caillé  parameter)
were obtained from the fitting of experimental data. 
When looking at the behavior of the experimental curves were noted large
differences  between  them,  showing  the  kind  of  peptide  used  promotes
changes  in  system  interactions  (peptide  +  lipid),  thus  modifying  the
geometric parameters. The changes in membrane flexibility are described
by the by the behavior of Caillé parameter, we observed that the flexibility
is increased for increasing peptide concentration.

[1]  Cong Guo et al, Nanoscale, 2014, 6, 2800
[2] Pabst et al, Languimuir, 2007,  23 (23), pp 11705–11711
[3] Reches et al, 2013, Science 300, 625
[4] Görbitz, Chem. Commun., 2006, 2332–2334
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Recently  it  has  been  shown that  the  alkanoyl-6-  o-  ascorbic  acid  esters
(ASCn) results in amphiphilic derivates which have been to mantain the
strong antioxidant character of Vitamin C. ASCn have been proposed as a
drug delivery nanostructures capable to provide an antioxidant protection to
sensitive  drugs  (1)  end  for  adjuvant  preparation  (2).  In  this  study  the
interaction of three types of ASCn with a different chain length (ascorbyl
laurate,  ASC12;  ascorbyl  myristate,  ASC14;  ascorbyl  palmitate,  ASC16)
with  model  membranes particularly  with multilammelar,  unilamellar  and
giant  unilamellar  vesicles  (MLVs,  LUVs  and  GUVs)  of  1-palmitoyl-2-
oleoylphospphatidylcholine (POPC), was investigate. To determine the time
required for the drugs work, that  so it  to identify at  least  when you not
observe changes in the diameter of vesicles, we analyzed size distribution of
LUVs,  with  a  determinate  diameter,  by  the  method  of  dynamic  light
scattering (DLS) before and after adding ASCn with different chain length,
en  different  times.  To  evidence  ASCn  insertion  we  monitored
carboxyfluorescein  leakage  after  aggregation  of  ASCn,  in  all  cases  we
registered  a  increment  of  fluorescence  emission.  We  calculated  Laurdan
generalized polarization to evaluate  eventually change in the packing of the
lipids. In addition by measurements of the anisotropy of diphenilexatrieno
(DPH) fluorescence we observed  an increase of the microviscosity in the
hydrophobic  environment  induced  by  the  addition  of  all  the  ASCn
compounds. Finally we visualized and monitored in real time the insertion
effect that ASCn produced in GUVs by confocal visualization. In summary
our  results evidence direct interaction of ASCn with phospholipid bilayers
and significantly alter their structural and rheological properties. 

(1) Santiago Palma et al. Nanostructures from alkyl vitamin C derivatives (ASCn): Properties
and potential platform for drug delivery.International Journal of Pharmaceutics 345 (2007) 26–
34.
(2)  Sanchez  Vallecillo,  María  F.,  et  al.  Adjuvantactivity  of  CpG-ODN  formulated  as  a
liquidcrystal. Biomaterials 35.8 (2014):2529-2542.
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Two  novel  arginine-based  cationic  surfactants  (Bz-Arg-NHC10  and  Bz-
Arg-NHC12)  were  synthesized  in  our  laboratory  using  as  biocatalyst
papain, an endopeptidase from Carica papaya latex. 
The CMC, obtained from the intersection of the two linear portions in the
plots  γ vs C were 0.23 and 0.085 mM for Bz-Arg-NHC10 and Bz-Arg-
NHC12 respectively. Ionic surfactants have higher CMC values compared
to non-ionic ones due to the repulsion between the head groups However for
Bz-Arg-NHCn, the head group repulsion is counteracted by the additional
benzoil group, facilitating the surfactant self assembly. 
We used in our experiments sheep (SRBC), and human (HBC) erythrocytes
due to their differences in protein and lipid composition. SRBC membranes
lack of phosphatidylcholine (PC), which is substituted by sphingomyelin
(SM). Both surfactants display a biphasic (protective/lytic) behavior upon
interaction with the erythrocytes membranes. The most accepted hypothesis
for the lytic action is that surfactants are intercalated into the lipid bilayer,
leading to cell  lysis.  On the other hand,  the antihemolytic  mechanism is
based mainly on the idea that the intercalated compound increases either the
membrane-area/cell-volume ratio or the stretching capacity of the bilayer,
thereby allowing the cell to attain a higher critical hemolytic volume. HC50
was found to be higher than the respective CMC, showing that hemolysis is
induced in the presence of aggregates rather than monomers. We found a
good  correlation  between  the  CMC,  HC50  and  cAHmax  for  both
surfactants. The lower CMC value correlates with the lower HC50 and the
higher cAHmax and pA (antihemolytic potency), i.e., the higher hemolytic
activity,  the  higher  antihemolytic  potency.  Interestingly,  HRBC  showed
negligible volume expansion caused by both surfactants, while a positive
correlation was found on SRBC only for Bz-Arg-NHC12.
This knowledge, together with a deeper study of the interaction properties 
of these compounds with skin would make the two novel arginine 
compounds a promising alternative to commercial cationic surfactants, 
especially for their use as penetration enhancers in topical formulations. 
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This work attempts to establish a correlation between maturation of lamellar
bodies  (LBs)  and  their  physical  properties  at  in  vivo  conditions.  This
specialized  organelle  is  responsible  for  the  accumulation  and  release  of
pulmonary surfactant  into the alveolar  interphase.  Using the LAURDAN
spectral phasor approach we study how LBs from A549 lung cells mature in
vivo.  Our  results  show  a  two-step  process  governing  the  intracellular
maturation, i.e. an increase in LBs size is first observed, followed with a
sudden  decrease  in  their  water  content.  Comparing  the  physical
characteristics of mature LBs with those of artificial model membranes, we
identify  a  particular  level  of  hydration  which  is  significantly  lower  to
membranes  displaying  a  liquid  ordered  phase.  Importantly,  we  also
observed that LBs upon secretion show a higher hydration state respect to
that observed in the cell interior. This last result, suggests an important role
of entropy during LBs maturation and release.

Acknowledgements and Support: Comisión de Investigación Científica (CSIC), Universidad de
la República. Programa para el Desarrollo de la Ciencias Básicas (PEDECIBA).
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The cell membrane is a complex system in which the molecules are inserted
in an inhomogeneous environment. The presence of domains is proposed to
affect markedly the membrane dynamics, thus playing a main role in many
aspects  of  the  cell  life.  Therefore,  understanding  the  physics  of  phase
distribution  in  membranes  along  with  the  manner  in  which  diffusion  is
affected becomes essential. In lipid monolayers, electrostatic inter-domain
repulsions led to an ordered distribution of the domains and to an increased
film viscosity1, therefore changes in the domain electrostatics translates to
changes in  the  film dynamics2.  It  has  been proposed  that  intermolecular
electrostatic repulsion in bilayers is weaker than in monolayers, but there
are few quantitative reports given account of this affirmation3. In previous
works we and other authors4,  observed that  the ratio between coexisting
phases in monolayers differs from that found in free-standing bilayers with
the same lipid composition,  showing also different  film textures.  In  this
work we explored the domain-domain interaction in Langmuir monolayers
at the air-water interface and in planar unsupported bilayers formed in the
hollows of  hydrophobic hexagonal  grids  with the aim of comparing  the
effect  of  the  presence  of  domains  on  the  rheological  properties  of  each
system.  Using  the  canonical  raft  lipid  mixtures  (DOPC/SM/Chol),  we
determined  the  diffusion  coefficient  of  lipid  domains  and  the  radial
distribution of domains in the membrane plane. Our results indicate that
domains in monolayers formed ordered arranges at percentage of the area
occupied by the denser phase (%Ad) of about 10-15%, with the diffusion
coefficient decreasing with the increment of %Ad. On the contrary, domains
in bilayers formed ordered arrangements just for %Ad>30, with diffusion
coefficients independent of %Ad. These results are in line with a reduced
inter-domain electrostatic interaction in bilayers compared to monolayers.
[1] Wilke, et al. Langmuir, 26 (13) 11050-11059, 2010.
[2] Caruso, et al. J. Phys. Chem. B, 118, 519-529, 2014.
[3] Groves, J. T. Annu. Rev. Phys. Chem  58, 697-717, 2007.
[4]  Mangiarotti,  et  al.  Biochim. Biophys.  Acta  -  Biomembr.  1838 (7),  1823-1831,  2014.  ;
Stottrup, et al. Biophys. J. 88 (1) 269-276, 2005.
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The  GABAA receptor  (GABA-R)  is  the  main  inhibitory  receptor  of  the
Central Nervous System and is an instrinsic protein which activity may be
affected by physical changes in membrane. It possesses binding sites for
drugs  other  than  the  neurotransmitter  GABA,  including  the  convulsant
picrotoxine which behave as allosteric modulator or channel blocker and
showed to be especially relevant since it constitutes the action site of widely
used neurotoxic organochlorine pesticides. Moreover, many compounds that
regulate  GABA-R function  are  noticeably  lipophilic,  which  can  interact
with membrane lipids and cause various changes in their physical properties
(molecular area, surface tension, surface potential, etc) and, consequently,
in  membrane  dynamic  properties  (fluidity,  viscosity,  etc)  modulating
receptor  macromolecules.  Taking  into  account  that  both  cyclic  ketones
studied  in  the  present  work,  thujone  (the  reference  compound)  and
dihydrocarvone (which shows to be very similar structurally),  are highly
lipophilic,  we  focus  on  the  membrane  interaction  study  using
phospholipidic  monolayers  of  dpPC.   Surface  pressure  versus  area
isotherms measured in  the presence or  absence of  20,  250 and  500 μM
ketones  in  the  subphase  showed  the  compounds  are  able  to  expand  the
liquid  expanded  phase  of  the  phospholipidic  film  in  a  concentration
dependent manner, due to their incorporation into the monolayer favored by
less-packed structures. Even more, the transition phase observed in dpPC
disappeared  in  the  presence  of  these  cyclic  ketones.  Compressibility
modulus  determination  shows  that  all  ketones  modify  the  membrane
elasticity.  Furthermore,  these  compounds  could  easily  penetrate  on  the
membrane according to their ability to incorporate into the monomolecular
film at different molecular pressures showing a πcut-off of 22 and 27 mN/m
for dihydrocarvone and thujone respectively.

Acknowledgements:  This  work  was  supported  by  grants  from  SECyT-UNC,  FONCYT-
MinCyT and CONICET.
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ArtepillinC  (3,5-diprenyl-4-hydroxycinnamic-acid)  is  a  compound  of
Brazilian propolis, product which bees collect from the vegetation to protect
their hives against pathogens1. Besides, it is known that this product has been
used in traditional medicine due their biological properties, especially when
collected  from  Apis  mellifera  specie,  which  contains  artepillinC  as  its
majoritary compound. This molecule has been studied bringing good results as
anticancer, anti-inflammatory and antimicrobial agent, but, its  mechanism of
action against target cells remains unclear2,3. The molecular structure of this
compound  consists  in  two  prenylated  groups  linked  in  a  cinnamic  acid
molecule, increasing its hydrophobicity and consequent lipophilicity, enabling
an interaction with biomembranes – suggesting that this interaction could be
the main reason for the access  into target cells displaying a wide repertory of
biologic actions 4. In this study we  performed specific analysis of artepillinC
by its interaction with zwitterionic vesicles consisted of 1,2-dimyristoyl-sn-
glycero-3-phosphocholine  (DMPC).  Firstly,  we  investigated  the
thermodynamic changes caused by inserting a concentration ranging from 1 to
10mol% of the compound into multilamellar vesicles, where was possible to
confirm that its presence disrupts the vesicles by analyzing a decreasing of the
transition   temperature  of  the  lipid  and  a  loss  of  the  sharp  form  of  the
transition peak, even in a   small concentration of the artepillinC. Moreover,
for SAXS measurements we showed that 10mol% of the drug into a MLV
system helps to get  a spontaneous formation of unilamellar vesicles due a
negative charge in its structure, whether below or above the   temperature of
transition, causing a slight change in the electron density of the lipid bilayer.
An overview of our results shows that the interaction of artepillinC can access
and disrupt the organization of the lipid system formed for DMPC, indicating
a contribution of these effects in the mechanism of action of the drug in target-
cells.
[1]Bonvehi,  J.S.  and  Gutierrez,  A.L..  World  Journal  of  Microbiology  &  Biotechnology
28:1351-58, 2012. 
[2] Paulino, N., et al. European Journal of Pharmacology 587:296-301, 2008.
[3] Ahn, M-R., et al. Cancer Letters 252:235-43, 2007.
[4] Teixeira, S., et al., Free Radical Biology and Medicine 39:1099-1108, 2005.
Acknowledgments: CNPq, DPI, Fapesp, INCT-FCx and NAP-FCx USP.
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Lipids,  mainly  from vegetable  oils  and  dairy  fat,  have  gained  renewed
interest  as  excipients  in  pharmaceutical  formulations  for  the  oral
administration  of  hydrophobic  drugs  due  to  their  capability  to  enhance
drug’s bioavailability and to reduce the variability of plasma concentrations.
Lipidic  microemulsions  are  systems  commonly  used  to  encapsulate,
maintain,  and  release  molecules  of  pharmacological  interest.  In  order  to
gain insights about interfaces within microemulsions at the molecular level1,
by using a Langmuir interfacial trough, we have characterized, at different
temperatures, monomolecular layers of egg L-α-phosphatidylcholine (EPC)
at oil/water interfaces (O/W) where the upper phases differed in viscosity:
Vaseline  80  SSU/water,  Vaseline  80  SSU:n-heptane(1:1)/water,  and  n-
heptane/water. Moreover, for the film preparation, two different techniques
were assayed in order to make adsorbed (AM) or spread monolayers (SM)2.
Since the AM were formed by adsorption of the lipid to the interface when
the solution is spread over the upper phase, our first approach consisted on a
detailed study about how the spreading distance from the Wilhelmy plate
affected the molecules’ diffusion at the O/W interface. In contrast, to form
SM, the EPC solution was spread  over  an  air-water  interface  to  form a
monolayer and then the oil was poured over it to obtain the O/W interface.
Although  the  second  method  was  easier  to  apply,  similar  results  were
obtained  with  both  techniques.  The  apparent  mean  molecular  areas
(MMAap) of EPC measured at the O/W interface were higher than those
exhibited  in  the  air/water  interface  at  the  same  lateral  pressure.  This
expansion of EPC monolayer suggests that the alkane molecules from the
upper phase insert between the hydrocarbon chains of the phospholipid and
are not squeezed out even at the highest compressions achieved before the
collapse point.

References: 
[1] Thoma M, et al. JCIS. 162:340-349, 1994.
[2] Solovyev A, et al. Energy & Fuels 20:1572-1578, 2006.   
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In  this  work,  the  influence  of  an  Ionic  Liquid  (IL),
Tetradecyltrihexylphosphonium   bromide, P6,6,6,14 Br, with different model
membrane systems was evaluated by means of Dynamic Light Scattering
(DLS),  ζ-potential  and small  angle X-ray scattering (SAXS).   To do so,
unilamellar vesicles composed by POPC (2-Oleoyl-1-palmitoyl-sn-glycero-
3-  phosphocholine),  POPG  (2-Oleoyl-1-palmitoyl-sn-glycero-3-phospho-
rac-(1-glycerol)  sodium salt) and cholesterol at different molar ratios in the
absence and presence of  different P 6,6,6,14 Br concentrations. ILs are salts in
which the ions are not so much  coordinated, which induces the liquid state
at  temperatures  below 100 o C or even at   room temperature.  They are
important  in  different  areas  like  industrial,  academic  with  a   special
attention  to  the  well-known “green  chemistry“.  They  are  claimed green
solvents  since their volatility is very low, remarkably different from other
organic solvents as   chloroform and hexane. Nevertheless, dispite such an
assumption, there are not so many studies regarding the influence of ILs in
biologically  relevant  systems  as  proteins  and   biomimetic  membranes.
Large  Unilamellar  Vesicles,  LUVs  were  prepared  using  the   extrusion
process, whereas SUVs were prepared by ultrasonic tip sonication. In the
present study, we evidenced that IL are able to alter the membrane stability,
as  well  as   its  size,  regarding  the  presence  of  cholesterol  or  not.
Accordingly, the effective charge on the vesicle surface also changes as a
function  of  IL  amount.  This  is  an  ongoing   investigation  and  more
experimental measurements must be performed. 

Acknowledgements and Support LMO, JR, NFO thanks CNPq for fellowship, LRSB thanks
CNPq and FAPESP for research grants.
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El colágeno es una de las proteínas más abundante en los organismos vivos.
La misma juega un rol fundamental en la integridad de distintos órganos y
tejidos.  Por  tal  razón   constituye  un  elemento  importante  en  la
reconstitución tisular y se viene utilizando en la construcción de matrices de
reparación.  Estas  matrices  deben cumplir  una multiplicidad de requisitos
biológicos,  tales  como  respetar  las  propiedades  mecánicas,  ser  sustrato
indispensable  en  la  adhesividad  celular,  tener  permeabilidad  selectiva  y
fundamentalmente  una  alta  citocompatibilidad.  En el  presente  trabajo  se
produjeron membranas ordenadas  de colágeno,  compuestas  por colágeno
nativo, extraído del tendón de Aquiles bovino,  con un grado de pureza del
98%  [1].  Se  efectuaron  estudios  de  permeabilidad  al  agua  que
complementan la caracterización previamente realizada.
Paralelamente  fue  evaluada  la  biocompatibilidad  de  las  membranas
ordenadas  en  la  línea  celular  HaCat  [2]  de  origen  epitelial  humano.  La
citotoxicidad fue evaluada según normas ISO 10993-5 [3]   mediante los
ensayos de Rojo neutro y MTT [4]. La técnica de ensayo cometa (versión
alcalina)  se utilizó para estudiar la genotoxicidad.  Los ensayos de RN y
MTT  no mostraron diferencias significativas con el control negativo. El
mismo resultado se observó con el ensayo cometa y en el contacto directo.
Los estudios sugieren que estas  matrices,  preparadas en base a colágeno
natural  podrían  ser  aplicadas  como  andamios  en  ingeniería  de  tejidos,
especialmente para la regeneración del tejido epitelial. 

1. G. Ruderman, et al  , Journal of Biomaterials Science: Polymer Edition, Vol. 23, 823-832,
2012
2. Boukamp, P. et al. The Journal of Cell Biology 106 (3): 761–771, March 1988. 
3.  International  Standar  ISO 10993-5/3.  Biological  evaluation  of  medical  devices  ,second
edition 1999.
4. A.M. Cortizo, et al., Journal of Biomaterials and Tissue Engineering, Vol. 2, 1–8, 2012.
5-Grillo, C. et al., Contraception Journal,81.343-349, ISSN 0010-7824, 2010.
El trabajo fue financiado con fondos de CONICET, UNLP, CIC ,UNQUI.
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Dihydropyrimidines  (DHPMs)  derivatives  have  a  signficant  role  in
medicinal  chemistry  for  various  pharmacological  activities, such  as
anticancer,  antibacterial,  antifungal,  antihypertensive,  antitubercular,
antimalarial,  antiviral, and  anti-inflammatory  activities.  The  high
hydrophobicity  of  DHPMs  suggests  that  many  of  these  effects  could
involve  their  interaction  with  biological  membranes  modulating  the
supramolecular organization of the substrate summarized in the concept of
“interfacial quality”. The purpose of the present study was to determine the
ability of two DHPM analogs, -1 and -6, which demonstrated larvicide and
repellent  activity  against  Anopheles  arabiensis,  to  interact  with  artificial
model membranes.  The effects on the microviscosity of dpPC liposomes
and on the properties of dpPC monomolecular films were studied. In this
context, both compounds were able to modify the membrane microviscosity
measure by fluorescence anisotropy of DPH and TMA-DPH. The DHPMs
decreased  the  membrane  fluidity  at  different  depths  and  at  different
membrane phase states, as revealed by both fluorescent probes. This effect
was  more  noticeable  with  TMA-DPH  indicating  that  the  presence  of
DHPMs  between  lipid  molecules  would  induce  an  enhancement  of  the
intermolecular  interaction,  increasing the  molecular  order  throughout  the
bilayer thickness. The compression isotherms (π/A isotherms) performed in
the presence of DHPMs in the subphase,  indicated that  both compounds
were  able  to  modify  the  interfacial  characteristics  of  dpPC,  causing  the
expansion of the monolayer. The compressibility modulus clearly showed
that DHPMs induced the disappearance of dpPC phase transition between
LE and LC states and the reduction of the elasticity of condensed phases
(LC).  Moreover,  both  compounds  showed  ability  to  penetrate  in  lipid
monolayers with a πcut-off= 37 mN/m, indicating that both compounds are
able to penetrate natural membranes and modify their properties.

Acknowledgements: This work was supported by grants fro  SECyT-UNC, FONCYT-MinCyT
and CONICET.

118



Lipids and Biomembranes

Sterol deficiency generates changes in the 
fluidity of cellular membranes and 
drought responses in dry2/sqe1
Arabidopsis thaliana mutant

61
POSLATAM

Florencia  Sena1,  Mariana  Sotelo 1,  Leonel  Malacrida  2,  Miguel  Ángel
Botella 3, Omar Borsani 1

1Laboratorio de Bioquímica, Facultad de Agronomía, Universidad de la República, Uruguay.
2Laboratorio de Fisiopatología, Hospital de Clínicas (UdelaR); 3Departamento de Bioquímica
y Biología Molecular, Universidad de Málaga, España.  fsena@fagro.edu.uy

Drought is an important abiotic stress type that influences negatively plant
growth,  development  and productivity.  Identification of  new components
involved in the sensitivity or tolerance to drought is essential to understand
and improve response mechanisms to this type of abiotic stress. 
The  Arabidopsis  drought  hypersensitive/squalene  epoxidase  (dry2/sqe1)
isolated for its hypersensitivity to drought, present a point mutation in the
SQUALENE EPOXIDASE 1 gene1 that leads to a reduction in the sterol
composition. Moreover, the mutant shows root developmental defects and
altered  stress  responses,  such  as  stomatal  closure  and  reactive  oxygen
species production.1, 2. 
Here we report that dry2/sqe1 presents more fluid membranes in root hairs 
compared to wild type. The mutant also showed misslocalization of plasma 
membrane NADPH oxidases and RabC1 and RabG3f, endosomal and 
vacuolar proteins. 
This  research  suggests  that  membrane  structural  changes  produced  by
changes  in  sterol  comoposition  could  induce  protein  misslocalization
affecting drought tolerance.

References: 
[1] Posé D, et al. Plant J 59: 63–76, 2009. 
[2] Doblas V, et al. Plant Cell 25: 728–743, 2013.
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Endocannabinoids  are  endogenous ligands that  act  primarily  through the
activation of membrane receptors CB1 and CB2 distributed throughout the
nervous system. These ligands also take effect in neurons of non-specific
way  (independent  of   CB1  and  CB2  receptors)  modulating  membrane
proteins as  ion channels.  Amphiphilic molecules  can reversibly alter  the
elastic modulus of the membrane in the insertion  region of proteins. Thus, a
plausible mechanism for nonspecific action of endocannabinoids ligands in
ion channels can be the modulation of the hydrophobic coupling between
the  membrane  and  the  protein  by  varying  elastic  parameters  of  the
membrane.
To understand the nonspecific effects of these ligands in ion channels, the
modulatory effects of the same on the physical parameters of planar lipid
bilayers  with different  compositions  were  analyzed.  The  experiments
consisted of monitoring the activity of Gramicidin A peptide, in the absence
and  after  successive  additions  of  endocannabinoid  ligands.  These
experiments  shows  that  the  successive  addition  of   endocannabinoid,
regardless of the phospholipid used, produces an increase in  frequency and
the  average  life  time  in  the  open  state  of  gramicidin  channels.  More
significant  changes  were  observed  in  bilayers  with  larger  hydrophobic
thicknesses. No  changes were observed in the unitary current level of these
channels,  indicating  the absence  of  a  direct  link  between  the
endocannabinoid ligands and gramicidin monomers.
Thus we conclude that  the modification of  the activity of  Gramicidin A
channels by endocannabinoids is  local  action,  non-specific  and mediated
through the bilayer. The results have the potential to support a new mode of
action of endocannabinoids ligands where the modulation of hydrophobic
coupling between the membrane and the protein caused by the change in the
elastic  parameters  of  the  membrane  by  endocannabinoids  is the  main
mechanism of its non-specific action. 
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HMP1  (IDWHHLLDAAHQIL  −NH2)  is  a  synthetic  analog  of  the
antimicrobial and   anticancer peptide Polybia-MP1 found in the venom of
the  brazilian  wasp  Polybia  paulista.   This  analog  was  designed  to  have
similar activity of MP1 and to be pH responsive. The  presence of histidines
on HMP1 amino acid sequence is able to change the peptides’ net   charge
(Q)  in  function  of  the  solution  pH,  and  consequently,  modulate  its
adsorption to   anionic vesicles due to the interplay of the intramolecular
electrostatic interactions and the  vesicle charge. As this modulate Q, could
also modulate HMP1's selectivity to bacterial and  cancer membranes when
the pH of the culture medium changes.  
We  investigated  HMP1's  adsorption  to  zwiterionic  and  anionic  large
unilamellar  vesicles   (LUVs) composed of POPC/POPG (70:30) through
circular dichroism spectroscopy (CD)  at pH 5.5 and 7.4. The spectra were
characteristic of a helical structure, an indicative that   the partition of the
peptide to the bilayer is coupled with its folding. We also studied  whether
the  lytic  activity  is  affected  by  the  solution  pH and  the  bilayer  charge
performing   fluorescent  leakage  experiments  monitored  by  fluorescence
spectroscopy  using  ANTS  /  DPX  encapsulated  in  LUVs.  The  results
showed  that  the  peptide's  activity  is  highly   influenced  by  the  pH.  We
observed a cooperative leakage profile at the acidic pH while no  effective
leakage was observed at the neutral one. From this work, we were able to
characterize the HMP1's activity and structure at distinct pHs and observe
how it could be  affected by charge effects. 
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L-ascorbic  acid  alkyl  esters  (ASCn)  are  molecules  of  potential
pharmacological interest due to its antioxidant properties, which are able to
be incorporated into phospholipid monolayers.1 These drugs have important
applications in topic pharmaceutical  preparation, therefore,  its  interaction
with model membranes that mimic the stratum corneous2 was studied. As a
comparison,  lipid  monolayers  of  pure  and  mixed  components  showing
different rheological properties were used. We also performed a complete
study of the rheological properties of the quaternary mixture which mimetic
the stratum corneum of  skin cells2 and found that  it  exhibited mainly a
solid-like behaviour. We found that both ASCn substituted by C14 and C16

acyl  chains  (ASC14 and  ASC16 respectively)  strongly  penetrated  lipid
monolayers which exhibit different rheological characteristics, varying from
liquid-expanded, liquid-condensed, liquid-ordered and solid phases.  Their
insertion  induced  changes  in  the  target  membranes  depending  on  the
characteristics  of  each  drug.  ASC14,  which  forms  liquid-expanded
monolayers1,  showed  fast  insertion  kinetics  into  the  target  monolayers
turning them into a more easily compressible film, an effect that was more
marked in cholesterol-containing membranes.  On the other  hand,  ASC16,
which  forms  films  in  a  liquid-condensed  phase  state1,  showed  slower
penetration kinetics and fewer alterations of the rheological properties of the
hosting  lipid  film.  Both  drugs  penetrated  differentially  into  membranes
depending on their rheological properties and they induced higher surface
pressure  increase  when  incorporated  into  solid-like  membranes  than  to
liquid ones.  Notably,  both ASCn penetrated into monolayers  that  mimic
stratum corneum in  a  similar  manner  than  into fluid monolayers.  These
results allow us to explore the principles of selective interaction of different
drugs with different cell membrane types, which appears to be mediated by
the biophysical properties of the membrane. 
1Mottola M, et al. JCIS 457 (2015) 232-242.
2Školová B, et al.J Langmuir. 29:15644-15633.2013
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Propolis  a  complex  resinous  substance  manufactured  by  honeybees  (Apis
mellifera) and grape pomace have significant amounts of phenols that can take
part in antiinflammatory mechanisms. As the cyclooxygenases 2 and 1 (COX-
2 and COX-1) are involved in them, the ability of phenolic extracts to inhibit
these enzymes was analyzed in vitro and in silico [1]. Samples of propolis and
grape  pomace  collected  between  2008  and  2013  from  different  places  of
Uruguay  and  in  different  seasons  were  used  [2][3].  Based  on  phenols
previously identified,  and taking as  reference crystallographic  structures  of
COX-2  (PDB:3LN1)  and  COX-1  (PDB:3KK6)  bound  to  celecoxib,  a
molecular docking procedure was adjusted to reproduce the celecoxib position
in the cristal and then used with the phenolic molecular models. The docking
was  performed  with  MOE  2009.10  (Molecular  Operating  Environment)
(ChemComp Co.) with the Affinity ΔG function for Scoring and Re-scoring,
MMFF94x  force  field  to  refinement  and  Alpha  Triangle  as  the  placement
algorithm. When phenols were docked to COX-2 the most selective compound
was (Z)-Fertaric acid from the grape pomace, 10 ns of Molecular Dynamics
simulations were performed by triplicate, using Amber99 force field. When Z-
fertaric  acid  hydrogen  bond  donor-acceptor  distances  (in  Å)  between
contacting residues at 4.5Å were measured, six of these contacts reported in
COX-2  (Gln178;  Arg499;  Asp501;  Ala502;  Val509  and  Ser516)  are  to
attractive distances from the ligand (closer than 3.8Å in all cases).  The  In
vitro assays showed that all extracts inhibit COX-2 as well as COX-1 with a
free energy ratio of 1.29, calculated from IC50 (Badieyan S. Z, et al 2012).
The 72% of the 123 assayed phenols have a selectivity index (IS) higher than
1.0 giving evidence that our extracts could be as selectives as celecoxib. In
view of these conclusions, the selectivity could be improved increasing the
polarity of solvent extraction mixture.
[1] M. Paulino Zunini, et al. (2010). Journal of Chilean Chemical Society 55(1), 141-146. 
[2] J. L Wang, et al. (2010). Bioorganic and Medicinal Chemistry Letters 20, 7159-7163.
[3] G. Rimon, et al (2010). Proceedings of the National Academy of Sciences, 107, 28-33.
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Human indoleamine 2,3-dioxygenase (hIDO) is an heme-containing enzyme
which catalyzes the initial and rate-limiting step in the kynurenine pathway.
This reaction consists in the oxidative cleavage of tryptophan (Trp) to N-
formyl kynurenine (NFK) by adding both atoms of dioxygen to the C2=C3
bond of the indole moiety of Trp. It has been reported to be overexpressed
in many tumor cells  and  it  is  considered  as  one of  the  key  factors  that
contributes to cancer immuno suppression in the tumor microenviroment.
Although the crystal structure of hIDO has been obtained ten years ago1, the
region between J and K helixes (residues 360-380) has not been crystalized
because it belongs to a very flexible loop which could play an important
role in the ligand/product migration because its position is outside the heme
pocket. Additionally, the structure has been obtained for the substrate-free
form of the enzyme, so no IDO-Trp complex has been crystalized.

Figure 1. hIDO structure showing the different conformations of the J-K loop.

In this work,  using a combination of T-REMD and equilibrium classical
molecular  dynamics  simulations,  we  intend  to  determine  possible
conformations  of  the  JKloop  in  hIDO  and  its  role  in  Trp  binding  and
catalysis. Our results indicate that the JK loop conformation regulates the
entrance of Trp to the distal cavity, and stabilizes the reactive conformation
by specific H-bond interactions. Alltogether the results allow to hypothetise
a possible role of the flexibility of the JK loop in regulating the activity of
IDO. 
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-Aminobutyric acid type A receptors, GABAARs, are the major inhibitory
neurotransmitter receptors in the mammalian central nervous system. They
are  members  of  the  Cys-loop  family  of  pentameric  ligand  gated  ion
channels and assemble as a combination of multiple subunits. GABAARs
are chloride-permeable and are controlled by a variety of compounds which
include  GABA,  benzodiazepines,  neurosteroids  and  anesthetics  among
others. 1 Dysfunctional  GABAARs  are  implicated  in  multiple  human
diseases. The 3D structure of membrane proteins is particularly difficult to
obtain.  Only  recently  it  has  been  published  the  crystal  structure  of  β3
homopentameric human GABAAR2, the first member of this sub-family to
be  solved  so  far.  We  used  this  structure  as  a  template  for  homology
modeling of the most abundant heteromeric GABAAR channel, the α1β22
subtype. We made use of PROMALS3 to make multiple alignments of the
subunits  with  sequences  from other  family members  and  the crystalized
homopentamer.  In  addition,  we  performed  manual  adjustments  to  the
alignments in relevant regions by taking into account structural information
based on previous studies. The model was executed with MODELLER4 and
it  comprises  both  the  extracellular  and  transmembrane domains.  Several
steps of refinement were applied in order to get a reliable model to carry out
further  studies.  We  are  particularly  interested  in  studying  the
Benzodiazepines  binding site  with  a  high level  of  detail.  This  region  is
located in the extracellular domain between the α1 and 2 subunits.
Finally we performed electrostatic analysis, normal modes calculations and
stereochemistry tests to evaluate the quality of the model. Furthermore, we
compared  our  model  with  previous  published  models  with  the  aim  of
assessing the differences between closed and open conformations, as well as
the improvements of using the chosen template.

[1] Bergmann R., et al. PLoS ONE 8(1): e52323, 2013.
[2] Miller P.S., et al. Nature 512, 270–275, 2014.
[3] Jimin Pei and Nick V. Grishin. Bioinformatics 23 (7), 802-808, 2007.
[4] N.Eswar, et al. Current Protocols in Bioinformatics, John Wiley & Sons, Inc., Supplement
15, 5.6.1-5.6.30, 2006.
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Bacteria  utilize  histidine  kinases  (HKs)  to  adapt  to  changes  in  their
environment. Upon sensing a particular stimulus, the sensor domain of the
HK transmits  the  signal  to  the  rest  of  the cell  through a  phospho-relay,
triggered  by  its  own  autophosphorylation,  which  requires  a  large-scale
conformational rearrangement. In addition to its activation as an autokinase,
the same HK functions as a phosphotransferase and phosphatase. Here, we
use molecular dynamics simulations to probe the conformational landscape
of  a  prototypical  histidine  kinase,  EnvZ.  Our  results  show  how  the
conformational state of the signal transducing HAMP domain is strongly
coupled to that of the kinase domain. We examine how small perturbations
upstream of the kinase domain are propagated into the large conformational
changes that trigger the phospho-relay.
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Defensins  are  key  antimicrobial  cationic  peptides  of  the  innate  immune
system, the first line of defense against external agents. [1] The goal of this
work is to get insights at the molecular level of the defensins differential
effects in model membranes using computer simulations.
In  order  to  study  the  interaction  of  1-human  defensines  (1HD)  with
membranes  we carried  out  extensive  Molecular  Dynamics  (MD)
simulations through a coarse grain (CG) model. The MARTINI force field
[2] was used in combination with the elastic springs network called Elnedyn
[3] for defensins. We investigated different model membranes composed of
phospholipids (both zwitterionic and anionic); and glicolipids. In particular,
1-palmitoyl-2-oleoyl-sn-glycero-3-phosphatidyl-choline  (POPC,
zwitterionic lipid) and 2-oleoyl-1-pamlitoyl-sn-glyecro-3-glycerol  (POPG,
anionic lipid),  were  used  as  model  of  eukaryotic  and  bacterial  cells,
respectively. Furthermore, we studied the self-assembly of these two lipids
in the presence of 1HD at different concentrations. 
The simulations in membranes show that 1HD is essentially found at the
lipid-water interphase for both,  phospholipids and glicoplipids.  However,
the interaction is most specific with anionic lipid bilayers. Preliminar self-
assembly results show a pore formation. Simulations were also compared
with fully atomistic (small) membranes.
This model was a good tool in order to capture the defensine behavior at the
molecular level. This is a first step to the understanding of the differential
effects  of  defensines  over different  probiotic  strains  [4],  aiming  the
development of improved probiotic foods.

[1] Wu M,Hazlett LD. Cell Tissue 2011. Res 1, 175–188
[2] Periole X, Marrink SJ. Methods in molecular biology. 2013. Vol 924, L. Monticelli
& E. Salonen Eds., Springer, 2013, pp 533-565.
[3] Periole X, Cavalli M, Marrink S, Ceruso, M. Journal of Chemical Theory
and Computation. 2009. 5 (9): 2531–2543
[4]  Hugo  AA,  Tymczyszyn  EE,  Gómez-Zavaglia  A,  Pérez  PF.  J  Appl  Microbiol.  2012
Dec;113(6):1491-1497.
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Peroxiredoxins (Prxs) are ubiquitous broad spectrum peroxidases that catalyze
the  reduction  of  peroxides  such  as  hydrogen  peroxide  (H2O2),  organic
hydroperoxides and peroxynitrite, via the oxidation of a cysteine (Cys) residue,
the peroxidatic Cys (CysP),  which occurs several  orders of magnitude faster
than in the case of free Cys. The catalytic cycle involves three main chemical
steps of (1) peroxidation, (2) resolution, and (3) recycling (Scheme 1). After the
common first  step in  which the thiolate of CysP is  oxidized to  sulfenic acid
(CysPSOH),  an  alternative  pathway  may  appear  as  the  reaction  of  another
equivalent of peroxide with CysPSOH to yield the overoxidized form of CysP in
the  form  of  sulfinic  acid  (CysPSO2H),  which  in  most  cases,  represents  an
inactivated form of the enzyme. This overoxidation event has been implicated
as a key regulatory step since the discovery that this inactivated form can be
rescued through an ATP-dependent reaction catalyzed by sulfiredoxin (Srx).1

Scheme 1. Catalytic cycle of Prxs with H2O2 as oxidant. Modified from reference 2.

In this work, a theoretical approach was employed to study the overoxidation
step.  In  detail,  we used a combination of  techniques of  classical  (MM) and
quantum (QM)  computer  simulations,  with  hybrid  quantum-classical  studies
(QM-MM)  in  order  to  survey  the  reaction  mechanisms  and  to  study  the
structural and molecular basis, both in aqueous solution and in the context of
Prxs. Alkyl hydroperoxide reductase E from  Mycobacterium tuberculosis was
used as a Prx model,  since overoxidation kinetic information was previously
reported (koverox = 40 M-1s-1)3 and it was already shown to be a good structural
model for Prx family.4 

[1] Jonsson TJ, et al. Nature 451:98-101, 2008.
[2] Hall A, et al. Antiox Redox Signal 15:795-815, 2011.
[3] Hugo M, et al. Biochemistry 48:9416-26, 2009.
[4] Zeida A, et al. Chem Commun 50:10070-73, 2014.
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Hemeproteins  display a great  amount  of  functions,  although all  they are
restrained by the rate at which uptakes or releases small ligands. We present
a  physical  chemical  model,  which  uses  data  obtained  exclusively  from
single-molecule  computer  simulations,  i.e.  atomistic  descriptions  of  the
evolution of a protein structure over time immersed in an aqueous solvent,
to describe the uptake and release of oxygen in a family of hemeproteins
called  truncated  hemoglobins.  Through a  rigorous  statistical  analysis  we
demonstrate that this model successfully recaptures the reported association
and dissociation kinetic rate constants. We are thus able to establish the key
factors  that  drive  oxygen uptake  and  release,  and  quantitatively  propose
different approaches for predicting the oxygen association and dissociation
rate constants for the rest of the family members.
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Human  serum  albumin  (HSA)  is  the  most  abundant  protein  in  plasma,
accounting for 60 % of the total plasmatic protein content. From a structural
point of view, it corresponds to a single-chain of 585 residues organized in
three homologous domains that consist in a series of -helices held by 17
disulfide  bridges.  HSA plays  diverse  roles  such  as  transporting  small
molecules and metals, maintaining the oncotic pressure (in connection to a
very negative charge of –14), buffering the pH, and scavenging oxidants
(e.g. peroxides and open-shell species) and electrophiles [1]. The latter role
derives from the sole free cysteine in the structure (Cys34), which accounts
for 80 % of the free thiol pool in plasma, with a concentration of ~0.5 mM.
About  25  %  of  the  circulating  HSA carries  Cys34  oxidized  to  mixed
disulfides  formed  with  low-molecular-weight  thiols  (mainly  cysteine)
whereas higher oxidation states  as  sulfinic/sulfonic acid derivatives have
been detected in plasma [2]. Due to its high concentration (~0.65 mM) and
long half-life (21 days) HSA is also an important target for glycating agents
such as glucose or methylglyoxal, both augmented in diabetic organisms.
While it has been reported that glycation affects the binding and scavenging
properties of HSA [3], it has been also suggested that oxidation of Cys34
makes HSA more prone to glycation [4].

In this work we have studied the effects of Cys34 S-cysteinylation on the
properties  of  a  selection of  Lys/Arg  residues  in  HSA by using  classical
molecular dynamics (AMBER14/GPU) and ONIOM(QM:MM) approaches.
Our results suggest that S-cysteinylation alters the microenvironment and
reactivity of Lys12, Lys41, Lys51, Lys195, Arg117 and Arg186 residues.
[1] Peters, T. All about albumin. Academic Press; San Diego: 1996. 
[2] Turell, L et al. J Chromatogr B Analyt Technol Biomed Life Sci 944:144-51, 2014.
[3] Rondeau, P et al. Biochimie 93:645-58, 2011.
[4] Vlassopoulos, A et al. Free Radic Biol Med 60:318-24, 2013.
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In the recent years, many efforts have been done in order to obtain a coarse-
grained model  for  proteins  that  provides  an  accurate  representation  of  the
protein  dynamics  in the  native  state.  [1]  Coarse  grain  (CG) models  define
particles  by  grouping  together several  atoms  into  one  bead,  reducing  the
number of particles by at least an order of magnitude. This economy allows for
longer  scale  (either  temporal,  spatial  or  both)  simulations,  allowing  the
characterization of complex processes in proteins. In this work, we applied a
CG model developed originally by Voth et al. [2] to heme proteins. For this
purpose, we parametrized the heme group following a similar procedure to the
one followed originally to develop the force field parameters for the standard
aminoacids. This heme model was applied to different heme proteins, including
the monomeric globins myoglobin (Mb) and neuroglobin (Ngb), and tetrameric
human  hemoglobin  (Hb).  Long-term  equilibrium  coarse-grained  molecular
dynamics were run showing that the structures are stable along the simulation
and also retain qualitatively the flexibility patterns of the atomistic simulation.
In order to further validate the heme model, we compared Mb and Ngb in their
behaviour  towards  endogenous  heme  hexacoordination.  Experimental
information indicates that in the absence of an external ligand, Mb displays a
pentacoordinated heme,  while  Ngb  is  hexacoordinated.  The  key differences
between Mb and Ngb have been studied with atomistic molecular dynamics
simulations. [3] CG simulations are able to capture the difference between Mb
and Ngb in their  behaviour towards hexacoordination.  We also applied this
model  to  describe  the  allosteric  transition  between  the  R(Relaxed)  and
T(Tense) states in human hemoglobin, using a collective reaction coordinate.
The CG model characterization is in very good agreement with the atomistic
results, validating this scheme for the treatment of allosteric processes in heme
proteins. Finally,  we  present  an  algorithm  to  reconstruct  (or  backmap)  the
atomistic structure from the coarse-grained representation. In this context low-
cost  CG  simulations  can  be used  to  efficiently  sample  the  conformational
space,  and  CG  structures  can  be  later  backmapped  to  the  atomistic
representation,  providing  insight  into  processes  in biomolecules  in  the
atomistic scale.

[1] M.G. Saunders, G.A.Voth. Annu. Rev. Biophys. 42, 73 (2013)
[2] R.D.Hills, L.Lu, G.A.Voth. Plos Comp. Biol. 6, e1000827 (2010)
[3] L.Capece,et al. Proteins 75:885, 2009
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One important goal in the field of drugs delivery is improving the efficiency
and  selectivity  of  cell  permeation.  Attaching  Cell  Penetrating  Peptides
(CPP)  onto  a  cargo's  surface  can  help  achieving  such  goal,  as  CPP
translocate lipid bilayers both in-vitro and in-vivo [1]. Therefore, elucidating
the mechanism by which CPP-decorated cargoes cross a lipid bilayer is of
great interest for developing more effective drug-delivery systems.
The aim of the present work is to determine the minimum free-energy path
for the translocation of a CPP-NP complex through a model lipid bilayer.
We resort to a combination of molecular dynamics and enhanced statistical
sampling methods. Free-energy surfaces are calculated as a function of two
collective variables: the distance between the NP and the center of mass of
the bilayer, Z; and a coordinate, ξ, that controls the density of lipids under
the NP surface. The latter variable drives the formation of a transmembrane
pore  as  the  NP moves  along  Z.  The  systems  investigated  consist  of  a
negatively  charged  DOPG-DOPC bilayer,  and  one  NP covered  with  the
polycationic  Arg9 peptide.  Simulations  show  that  the  CPP-NP complex
binds strongly to the bilayer surface, due to the recruitment of negatively
charged lipids by the Arg9   molecules. Also, the lowest energy path for the
translocation process involves the formation of a hydrophilic pore in the
bilayer, whose rim is stabilized by electrostatic Arg9   / DOPG interactions.
This  effect  may help explaining the membrane translocation capacity  of
small cargoes functionalized with CPP.

[1] D. Copolovici et al. ACS Nano 8(3):1972-94, 2014.
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It is well accepted than hydrophobic interaction is decisive in the micelle
self-assembly.  However,  the  stability  of  aggregates  of  amphiphilic
surfactants under high pressure has been widely discussed in the literature1-

2, without being able to agree on the phenomenon description. we studied
the behavior of a solution of sodium dodecylsulfate (SDS) in water under
high  pressures  using  Molecular  Dynamics  (MD)  and  Metadynamics
Simulation3.  MD  and  Metadynamics  simulations  were  done  using  the
NAMD 2.9 package,  implemented the CHARMM 36 forcefield. We used
as collective variables the radius of gyration, Rg, defined by the radius of
gyration of a group of atomic positions {x1(t), x2(t), …xN(t)}, with respect to
their center of the geometry , xcog(t):

Rg=√ 1
N ∑

i=1

N

∣x i( t)−x cog(t)∣
2

           (1)
and self-coordination number (or number of contacts),

CS= ∑
i∈grupo1

∑
j>i

1−(∣x i−x j∣/d0)
n

1−(∣x i−x j∣/ d0)
m

     (2)
where  do  is the cutoff distance (0,58 nm),  n  and  m are exponents that can
control its long range behavior and stiffness.
During reconstructing of free energy landscape (FEL) the micellar system
undergoes a phase transition, observed structural change in the micelle. In
our simulations we observed than the change in the geometrical aggregation
is consistent with  rod-like  structure. This suggests than the high pressure
leads  to  micelle  exploring  new  configurations  energetically  favorables
where  such  configurations  are  structurally  different  from  the  starting
condition (spherical  micelle).  The changes in  the surfactants  aggregation
state can be explained in terms of pressure effect on the characteristics of
the  hydrogen  bonding  network  of  water  favoring   the  change  in
morphologies polymers aggregation4. 

[1] K. Hara, et al. J. Phys.Condens. Mater. 16: S1207-14, 2004.
[2] J. S. Collura, et al. J. Phys. Chem. B. 105: 4846–52, 2001.
[3] A. Barducci, et al. Computational Molecular Science, 1: 826-43, 2011.
[4] E.H. Baltasar, et al. Langmuir,  30: 7343-52, 2014.
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Glutamine  synthetase  (GS)  catalyzes  the  formation  of  glutamine  from
glutamate and ammonia, using ATP as a cofactor. In plants and bacteria it is
essential in nitrogen metabolism, making it a good target for herbicides and
antimicrobial drug design. In human's brain it prevents glutamate dependent
excitotoxicity  and  detoxifies  ammonia.  The  loss  of  GS  activity  as  been
related with neurodegenerative disorders, such as Alzheimer's disease. The
human  enzyme  has  373  aminoacids  (M.W.  44  kDa.)  and  exists  as  a
decamer, formed by two stacked pentamers, with the active sites located at
the  interface  between  two  subunits  of  the  pentamer.  Mainly  from
crystallographic results a reaction mechanism has been proposed1, but since
there is no information regarding the enzyme structure with its three natural
substrates,  a detailed study of the catalytic mechanism has still  not been
reported.

Figure 1: The production of glutamine by GS activity involves two steps, with the formation of
γ-glutamilphosphate as an intermediate.

In the present work we used molecular dynamics simulations (MD), and
combined  quantum  mechanics  and  molecular  mechanics  simulations
(QM/MM)2,  to  examine  human  GS  structural  properties,  as  well  as  the
reaction  mechanism at  an  atomic  level.  The results  provide  an  accurate
study of human GS dynamics,  and establishes the groundwork to further
analysis regarding changes in GS activity, as occur in natural variants and
post-translational  modifications,  aiding to understand the molecular  basis
that govern these changes.

[1] Eisenberg D, et al. Bioch Biophys Acta. (2000). 1477:122-145.
[2] Crespo A, et al. J Phys Chem B. (2003). 107:13728-13736.
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Glycation of proteins is a non-enzymatic process introducing post-translational
modifications  capable  of  altering  their  molecular  structure  and  other
physicochemical properties  related to the corresponding biological  function.
The  reaction  starts  by nucleophilic  attack  of  Lys/Arg  residues  on  reactive
carbonyls  (RCs)  to  reversibly  yield Early  Glycation Products  (EGPs)1 [e.g.
Lys-derived  Schiff's  Bases  (SBs)  and  Amadori  Products  (APs)].  After  a
complex  cascade  of  further  reactions  frequently  involving oxidation  (i.e.,
glycoxidation) Advanced Glycation End-Products (AGEs) [e.g. Methylglyoxal
(MG) Arg-derived hydromidazolones(MG-Hs)2] are irreversibly formed. AGEs
are  currently  used  as  clinical  markers  for  tracking  glycation,  as  a  process
related to several human pathologies (e.g. diabetes, Alzheimer's disease and
cancer)2 and physiological  aging  damage,  possibly  in  synergism  with
oxidative-stress damage3 . In particular, Histone H1 represents a known target
for  glycation  by  nuclear  CRs  such  as ribose/ADP-ribose  and  by  MG,
introducing modifications with potential  impact  on H1's maintenance of the
structural/functional integrity of chromatin and epigenetic gene silencing4.We
present here a in silico identification of the sites most susceptible to glycation
among  Lys/Arg  residues  in  the  globular  domain  of  H1  (PDBID  2LSO),
conducted at the QM/MM ONIOM(DFT:AMBER) level and using conceptual
DFT theory reactivity indicators.  The structure of EGPs formed with ribose
(Lys-derived SB/APs) or AGEs with MG (Arg-derived fluorescent  MG-Hs)
respectively  under  attack  by  Lys/Arg  glycation  hot  spots  in  H1  was
characterized  under  quasi-physiological  conditions  using MM/MD AMBER
simulations. Trends to further react at Lys/Arg residues in the glycation cascade
and to oxidize H1's Met/Tyr/Trp residues were also analyzed by using ONIOM
Kohn-Sham frontier orbital energies calculated by protein residue to provide a
basis for studying glycation-oxidation synergy in the H1-ribose and H1-MG
systems.  These  provide  essential  elements  to  identify  new  prospective
molecular targets for the design of selective glycation damage inhibitors and
specific markers for early diagnosis of the associated pathologies.

[1] Kulkarni, MJ et al. Proteomics Clin. Appl. 7: 155–170, 2013.
[2] Rabani, N; Thornalley, P Nature Protocols 9: 1969–1979, 2014.
[3] Vlassopoulos, A; Lean, MEJ; Combet, E Free Rad. Biol. Med.60: 318-324, 2013
[4] Wondrak, GT; et al. Biochem J. 351: 769-777, 2000.
FK has been the recipient of a research bursary (INI_X_2012_1_4310) from ANII-Uruguay,
supporting  the initial phase of these studies. ELC is an active member of SNI-ANII. The use
of CPU/GPU  calculation resources acquired through CSIC-UdelaR funded projects at LQTC
is also gratefully acknowledged.
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Cystathionine β-synthase (CBS) is an unusual enzyme that contains the cofactors
heme and pyridoxal-5’phosphate (PLP). This transsulfuration enzyme catalyzes the
condensation  of homocysteine  with  serine  or  cysteine  to  give  cystathionine  and
water  1  or  hydrogen  sulfide, respectively  .  Malfunctions  of  this  enzyme  are
associated to a wide range of pathologies. Human CBS (hCBS) displays a dimeric
structure, and each subunit is organized into three structural domains (Figure 1): i)
the N-terminal domain which contents a heme-binding site, ii) the central catalytic
core, which displays the fold of the type II family PLP-dependent enzymes and iii)
the  C- terminal  region,  where  the  allosteric  cofactor  S-adenosylmethionine
(AdoMet)  binds. Interestingly,  and in  opposite  to  most  heme proteins,  the heme
group in this  protein is  not  involved  directly  in  the enzymatic  reaction.  Indeed,
isoforms of CBS belonging to other organisms 2 do not contain the heme group and
are able to catalyze the same reaction. In this context, the role of the heme group is
still unknown. Even though a distance of 20 Å separates the heme from the active
site 3, it has been observed that changes in the coordination state of the iron provoke
a decrease in activity. The iron in the heme group of CBS is hexacoordinated in both
the ferric and the ferrous states, displaying cysteine and histidine residues bound in
the two axial coordination sites. The ferrous heme is also able to coordinate small
ligands (NO, CO), which occupy the cysteine binding site. It is quickly reoxidized
by O 2. In this work we study the role of the heme group in hCBS by means of
extensive  classical  molecular  dynamics  (MD) simulations,  using  the  Amber14
package 4 . We have run MD simulations of hCBS for the ferric and ferrous states in
both  the  hexacoordinated  and  pentacoordinated  states.  We  have  analyzed  the
interactions between the heme ligands and the protein, in order to understand the
structural connection between the heme site and the catalysis. We have found that
the loss of the Fe-Cys bond  in the heme group induces a structural change in the
AdoMet binding domain. The results presented here provide a possible structural
and dynamical role of the heme in the regulation of the enzymatic activity in hCBS.

1 Banerjee, R., et al. Proteins and Proteomics, 1647(1-2), 30–
35, 2003.

2 Jhee, K. H., et al.  J. Biol. Chem. 275 (16), 11541–11544,
2000.

3 Yadav, P., et al. J. Biol Chem 287(45), 37611–37620, 2012.
4 Perlman, D. A, et al.  Comput.  Phys. Commun.  91, 1–41,

1995.

Figure  1.  Structure  of  hCBS (PDBid:  4PCU):  N-  terminal
region (purple), heme group (yellow), catalytic core (orange),
PLP  (cyan),  linker  between  modules  (grey),  C-terminal
region(green), AdoMet (blue). The transparent part
corresponds to the second subunit.
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The  increase  of  glucose  in  the  blood  of  diabetic  organisms  notably
accelerates  non-enzymatic  glycosylation  (aka glycation)  of  biological
amines 1. Accumulation of glycation products has been related for years to
diabetes-derived  pathologies  among  others  2.  From  a  chemical  point  of
view,  glycation  involves  a  complex  cascade  of  reactions  triggered  by
nucleophilic addition of primary amino groups -mainly from Lys/Arg or N-
term residues- on reactive carbonyls from sugars and other species. Through
such processes  Early Glycation Products (Schiff Bases–SB and Amadori
Products) and Advanced Glycation/Glycoxidation End Products (AGEs) are
respectively  formed  by  reversible  and  irreversible  steps.  A  detailed
understanding of the mechanism of early glycation of key proteins such as
human  serum  albumin (HSA)  may  lead  to  the  identification  of  new
molecular targets for early diagnosing diabetic patients and contribute to the
rational design of specific drugs to inhibit/reverse glycation. 
The  first  3D structure  of  HSA glycated  by  glucose  obtained  by  X-Ray
diffraction  was  reported  in  2013,  showing  Lys195  modified  into  a  SB
(hereto HSA-SBK195) 3. From the structural evidence the authors proposed a
mechanism for glucopyranose opening in  HSA involving assistance by a
Lys199 neighbouring residue and assigning a crucial role to the hydrogen-
bond (HB)  network  established  within  the  Sudlow Site  I of  the  protein,
where Lys195/Lys199 are placed 3.
Different computational strategies and models were applied to gather further
evidence  to  support/reject  the mechanism of  glucopyranose ring-opening
proposed  by Wang  et  al. 3,  also examining the  subsequent  formation of
HSA-SBK195.  Our  work  included  the  use  of  reduced  models  of  the  real
system in aqueous solution, described at a quantum mechanics level with
DFT/PCM methods. Molecular dynamics simulations were also performed
under  quasi-physiological  conditions  on  both  native/glycated  HSA
structures  and  for  predicting  the  structure  of  HSA:Glucose initial
complexes.  Reactivity  of  both  Lys  residues  was  assessed  at  the
ONIOM(DFT:AMBER) level.

[1] Kisugi R, et al. Clinica Chim Acta  382: 59-64, 2007.
[2] Furusyo N, Hayashi J. Biochim Biophys Acta 1830: 5509-14, 2013.
[3] Wang Y, et al. J Biol Chem 288: 15980-87, 2013.
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Human peroxiredoxin 5 (PRDX5) is an antioxidant  enzyme that  reduces
different peroxides in a very effective way. It uses two cysteine residues in
catalysis: the peroxidatic cysteine “Cp” that reacts with the peroxide to form
a cysteine  sulfenic  acid  “Cp-SOH” and the  resolving  cysteine  “Cr”  that
reacts with Cp-SOH, forming a disulfide bond. Since in the reduced enzyme
Cp and Cr are 14 Å apart, a conformational change must occur to approach
them, designated as the fully folded (FF)-locally unfolded (LU) transition.
The aim of  this  work  is  to  elucidate  whether  the  FF-LU equilibrium is
already  present  in  the  reduced  enzyme  or  the  transition  is  triggered  by
forming Cp-SOH. To assess the impact of the transition on the resolution
step, we also evaluated the rate constant of the reaction and the pKa’s of the
species involved. 
The FF-LU transition was mapped using molecular dynam-0,19cmics (MD)
simulations. PRDX5 was simulated for 1 μs of plane MD and 500 ns of
accelerated molecular dynamics (aMD) both in the thiol and sulfenic states
using the Amber14 suite. The rate constant for the disulfide bond formation
was measured using a pseudo-first order approach, with H2O2 in excess. At
200 μM of H2O2 the rate-limiting step corresponds to the disulfide bond
formation, allowing the measurement of a kapp. 
The MD analysis supports the idea of a FF-LU transition not triggered by
Cp-SOH,  since  in  the  reduced  protein  (Cp-SH)  the  α-helix  bearing  the
active  site  starts  to  unfold  in  the  microsecond  scale.  Regarding  the
resolution  reaction  a  maximum  rate  constant  of  26  s-1 is  obtained,
corresponding  to  the  milisecond  time-scale.  From  this  evidence  we
conclude that the rate of the resolution reaction would not be limited by the
conformational  change and  that  the reduced  enzyme would display both
FF/LU conformations.

SPL thanks CAP for scholarship, LC and GF are members of the ANII SNI.
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Introduction and aim: Peroxiredoxins  are  ubiquitous  enzymes  that  reduce
different kind of peroxides via a reactive cysteine. The active fully folded (FF)
conformation of the thiolperoxidase (TPX) requires a key peroxidatic cysteine
(CP). First, CP is oxidized to sulfenic acid (SOH) and then, after a critically
local  unfolding  step  (LU),  CP forms  a  disulfide  bond  with  the  resolving
cysteine (CR, Fig.1A-C). We hypothesize that (i) the helix α3 has an intrinsic
tendency to unfold and (ii) the conformational change involved is the rate-
limiting  step  in  the  catalytic  cycle.  In  order  to  study  these  events  we
performed  biased  conformational  searching  profiles,  followed  by  PCA
analysis.
Materials  and  methods: cMD  and  accelerated  (aMD)  simulations  were
carried out in the AMBER14-GPU [1] package using TIP3P waters at 300K
and NVT ensemble. PCA analysis was performed to identify dynamics-based
populations.
Results and conclusions:  Preliminary results from aMD simulations of the
FF→LU and LU→FF processes suggest that the latter has a lower transition
barrier, as judged by the lower acceleration factor needed to reach the other
basin (Fig.1D).

Figure 1: (A) The loss of helical content (inset shows the shift around 220 nm) detected in the 
far-UV CD spectrum of reduced and oxidized fTPX. (B) Superimposition of the FF (blue) and 
LU (grey) conformations. (C) Representation of the electron-flow of the thioredoxin pathway. 
(D) 3D heatmap of the PCA space of the FF→LU transition.

[1] D.A. Case et al, AMBER 2015, University of California, San Francisco.
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Cell Penetrating Peptides (CPP) are short sequences of amino acids that are
highly cationic and hydrophilic, and have the capacity to permeate across
cell membranes. CPP have been extensively used to facilitate the delivery of
cargoes  into  cells  [1],  following  both  energy-dependent  and  energy-
independent internalization pathways. The latter mechanism, also known as
“direct translocation”, has yet to be fully understood at the molecular level
[2]. In this work we discuss the thermodynamics of insertion of CPP into
electrically  polarized  lipid bilayers.  Molecular  Dynamics  simulations are
used to elucidate how the transmembrane potential affects the free-energy
cost for transferring a CPP molecule (Arg9) from the aqueous phase to the
center of the bilayer. Different system setups are considered, including pure
zwitterionic membranes (DOPC), and asymmetric bilayers with one leaflet
containing  certain  amount  of  negatively  charged  lipids  (DOPC/DOPC-
DOPS-). In all cases a transmembrane potential is induced through a charge
imbalance between the  electrolyte solutions in contact with the bilayer. The
dependence of the transfer free-energy barrier on the membrane potential is
investigated,  as  this  barrier  provides  the  kinetic  bottle-neck  for  the
translocation process. 

References:
[1] Zhen-lu Li, et al. Soft Matter, 9:1281, 2013.
[2] Margherita Di Pisa, et al. Biochemistry, 54:194-207, 2015.
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Ergosterol  and  24-alkylated  sterols  are  major  components  in
Trypanosomatidae cell membranes, in contrast with cholesterol in mammals.
Their  biosynthesis  requires  an  alkylation, catalyzed  by  a:  Δ 24  -C-sterol
methyltransferase  (24-C-SMT),  a  key  difference  between  cholesterol and
ergosterol biosynthesis. The absence of a 24-C-SMT 3D model is a limiting
factor to elucidate the catalytic site for drug design (1,2) . Our goals consist in
building  3D  model  for  24-C- SMT  from  T.  cruzi,  using  threading
methodology  and  map  its  active  site.  The  sequence  of  24-C- SMT (ID:
XP_802864.1) not has a mold that cover up all  the residues. The enzyme
modeling was divided in three parts: P1 (residues 1-104), P2 (105-249) and
P3 (250-352) and manually assembled in three steps: steps 1, sequence P1
was submitted to I-TASSER server. Steps 2 and 3 was used the methodology
comparative modeling, and for each step were build 100 model candidates
using  MODELLER  software,  the  template  for  P2,  4’-O-methyltransferase
from L. aerocolonigenes (PDBID: 3BUS), containing 45%, 25% and 45% of
coverage  (C),  identity  (I)  and similarity  (S).  And the  template  for  P3,  P.
aeruginosa’s Thiamine (PDBID: 1WV2) with 30% (C), 30% (I) and 44% (S)
respectively. The models candidates in each step were validated and select
with  Ramachandran plot  and RMSD. The best models  were mounting the
threading using PyMOL and Chimera software’s, after the addition of models
and a unique structure, further refined with MODELLER. The RMSD values
detected for the 3D model were 0.42Å (for 3BUS) and 0.44Å (for 1WV2)
and 86.9% at residues in most favored regions on Ramachandran plot. The
final model was refined and the active residues site was mapped as M61,
G110,  N133, Q138,  F161  and  I178.  The  M61  residue  demonstrated
significant relevance for the active site function. We consider using docking
and molecular dynamics to corroborate our previous results.

(1) Visbal G, et al. Steroids 76. 1069– 1081.,2011.
(2) Singh S, et al. J Biol Chem. 15;283(33):doi: 10.1074,2008.
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The worldwide use of low linear energy transfer (LET) radiations of different
quality  in  radiotherapy  has  intensified  the  efforts  to  optimize  the  health
benefits  of  this  cancer  treatment  modality.  Both,  photon  and  proton
radiotherapy  induces  tumor  cell  death  by  direct  effects  and  mainly  by
generating reactive oxygen species that interact with critical cellular targets
such as DNA. This oxidative stress-mediated cell damage depends not only
on the  quality  of  radiation but  also  on the  antioxidant  cellular  status  that
affects both normal tissue injury and tumor sensitivity to radiation treatment.
In  fact,  the  intratumor  heterogeneity  in  the  redox  state  of  the  cellular
microenvironment  may lead  to  tumor  areas  with  variable  radiosensitivity.
LET characterizes the spatial distribution of energy deposition. Biophysical
simulations  and  experimental  data  demonstrate  a  direct  dependence  of
biological  effects  on  LET  as  measured  by  the  increase  in  the  relative
biological effectiveness (RBE).  However,  the levels of  DNA damage also
depend on the cellular microenvironment redox state1.  To provide a better
basis  for  enhancing  radiation-mediated  killing  in  cancer  treatment  with
minimal normal tissue damage, we quantitatively analyzed the induction of
clustered DNA damages by photon or proton radiations in environments with
different free radical scavenging capacities.
DNA embedded in agarose plugs in phosphate buffer or Tris solutions were
irradiated with proton beams of different energies (50 MeV to 1000 MeV) or
with  662  keV  cesium-137  gamma-rays.  Clustered  DNA  damages  were
assessed by pulsed field electrophoresis and the frequencies of Double Strand
Breaks  (DSBs),  abasic  or  oxypurine  clusters  were  determined  by  number
average length analysis. Our results show that the calculated RBE values for
DSBs increased with decreasing proton beam kinetic energy when DNA was
irradiated  in  a  microenvironment  with  moderate  scavenging  capacity.
However, this dependence was not observed for non-DSB clusters.
1. Keszenman et al. Radiat Res. 174, 238–250, 2010.
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Studies about the body’s motion during locomotion are of great interest to
many biological areas1. Changes in the pattern and neuromuscular control of
locomotion may result  in altered trajectories  of  the body centre of  mass
(COMB) and the limbs, which may lead to an increase of the mechanical
work.  A  global  measure  of  the  total  mechanical  work  done  during  the
locomotion can be obtained from the mechanical energy of the COMB and
from the kinetic energies of the limbs due to their movements relative to the
COMB (internal mechanical work - Wint)1,2. Objectives/ Methodology: To
determine the influence of Wint with and without3 adjustment for prosthetic
components (PC) on anthropometric table in transfemoral amputees (TA)
walk. Ten TA (with hydraulic knee and carbon fiber foot) were selected for
this  study.  Simultaneously  three-dimensional  kinematics  data  (four
cameras) were collected at 5 speeds, 2 above and 2 below of the self-select
speed  (SSWS).  The  major  finding  of  this  study  was  that  W int resulted
overstimated (approximately 10%) at  all speeds when the anthropometric
tables  were  not  adjusted  to  the  inertial  parameter  of  PC.  That  means,
adjusted Wint, for the same speed in TA was lower than calculated without
adjustment for the same population4 and it was also lower than the values
found in the literature for healthy controls2. In conclusion, this study shows
the necessity to adjust the calculation of Wint for inertial parameters of PC in
TA, to better determine the rehabilitation goal.

1. Saibene, F., et al. Eur J Appl Physiol 88:4, 297-316, 2003.
2. Willems, P., et al. J Exp Biol 198:2, 379-393, 1995.
3. DeLeva, P. J Biomech 29:9,1223-1230, 1996.
4. Detrembleur, C., et al. Gait Postur 21:3, 333-340, 2005.
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Electromyography  (EMG)  is  an  important  tool  to  study  the  function  and
strategies  of  the  neuromuscular  system uses  in  the  control  of  movement  by
quantifying the cocontraction1. Hence the aim of this study was compare the
cocontraction index (CCI) of core stabilizers and the main agonists during the
leg extension exercise performed in chair  and reformer apparatus. EMG and
kinematics  data  of  eighteen  advanced  female  practitioners  of  Pilates  was
collected. CCI percentage between the external obliquies and multifidus (OE-
MU); biceps femoris and rectus femoris  (BF-RF); biceps femoris  and vastus
lateralis (BF-VL); gluteus maximum and rectus femoris (GM-RF) muscles was
calculated according to gold standard in literature2. The final external load was
calculates  to  be  the  same  for  both  apparatus.  Results  showed  significant
differences  in  CCI  of  OE-MU;  BF-RF,  BF-VL between chair  and  reformer
apparatus during leg extension exercise (figure 01). These are probably due to
differences  in  recruiting  strategies3,  leg  extensions  on  the  reformer  or  chair
apparatus  are  supposed  to  strengthened  the  same  muscle  groups  in  both
exercises.  It`s  hypothesized  that  subjects  performed  the  exercise  using  two
conceptually  different strategies4.  In order to control the trunk, hip and knee
moments and achieve the desired outcome of the exercise1,4, Pilates exercises
challenges the trunk stabilization and needs intrinsic motor control for once the
same task.

Figure  1 – Mean and standard deviation  of  CCI.
*significant difference between apparatus (p<0,05).

1.  Hug,  F.  J  Electromyogr  Kinesiol
22:2, 325-336, 2012.

2.  Falconer,  K.,  et  al.  Electromyogr
Clin  Neurophysiol 25:2,  135-149,
1985.

3.  Walker.  S.,  et  al.  J  Electromyogr
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Soft  biological  tissue elasticity  is  a  parameter  whose reliable measure  is
relevant in many fields of application.  The skeletal muscle has a particular
relevance in this sense, for their potential applications in the rehabilitative
medicine and meat industry. The ultrasonic elastography methods are often
unviable to be applied to provide such solutions. In this way, the surface
wave elastography (SWE) appears as a viable alternative, due its low cost,
easy  to  use,  non-invasive-destructive  character  as  well  as  its  ability  to
provide in vivo estimates. In recent years our group has been developing an
elastography  SWE  method  based  on  the  propagation  of  low-frequency
waves  (100Hz)  across  the  medium,  to  characterize  the  elasticity  of  soft
biological  tissues,  with  special  emphasis  in  skeletal  muscle.  Previous
studies have described a good correlation between the overall behavior of
ultrasonic  elastography  and  SWE,  although  the  latter  overestimates  the
elasticity values compared to the first1. It has been suggested that this is due
to  the  influence  of  diffraction  and  guided  waves  effects,  as  well  as  by
characteristics of the experimental setup and/or medium. In this work we
confirm the influence of such effects. Additionally, we present and discuss
numerical and mechanical strategies to correct and separate the estimations
of such effects. This allows to achieve equivalence between the estimates
provided by ultrasonic reference methods and SWE, in order to this method
can provide the solutions that are needed in certain fields of application.

1. Benech N, et al. Proc. IEEE. Ultras. Symp. 2012: 2571-74, 2012.
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Understanding how muscles are coordinated to produce movement is one of
the most discussed topics in the area of motor control, biomechanics and
bioengineering.  In  explosive  movements,  it  has  been  reported  through
mathematical models that muscle coordination is strongly associated with
the performance of movements1. Electromyography (EMG) is a technique
able  to  evaluate  the  level  of  muscle  activation,  however  there  are  no
standardized methods for identifying coordinative parameters of the EMG
signal that are associated with the movement performance as predicted by
models.  Based  on  that  muscle  recruitment  strategies  are  crucial  in  the
performance of explosive movements2, it is suggested that the identification
of EMG signal parameters that describe involving of fast twitch fibers can
be useful in the study of muscle coordination. This paper presents a method
to  detect  the  participation  of  fast  twitch  fibers  for  a  type  of  explosive
movement,  the vertical  jump.  In addition,  it  is  proposed  to  evaluate  the
usefulness  of  this  method  for  the  study  of  muscle  coordination.  The
proposed method is based on the implementation of the Short Time Fourier
Transform (STFT) to EMG signals from four muscles responsible for the
execution of the vertical  jump. The results of this analysis show similar
behavior  patterns  to  what  the  literature  suggests  to  explosive  type
movements, showing that the method is able to identify the involvement of
fast-twitch  fibers.  Additionally,  in  this  work  can  be  seen  a  trend  of
association between the parameters identified by the proposed method and
performance similar to that predicted by models.

1. van Soest A, et al. Biol Cybern 69(3):195-204, 1993.

2. Lee S, et al. J Exp Biol 216(2):198-207.
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Locomotion activity in cursorial spiders implies a high energetic cost1, with
a potential decrease of its efficiency, which is directly correlated with the
mechanical work done during each movement cycle. The total mechanical
work includes the energy variations of the body center  of mass (bCOM)
regarding  the environment  (external  work) and of  the  body segments  in
relation  to  the  bCOM  (internal  work).  There  are  few  papers  available
regarding the energetics of locomotion in spiders, and they did not include a
detailed analysis of the contribution of internal  and external  work in the
mechanics  of  the  movement.  The  aim  of  this  study  was  to  perform  an
accurate  estimation  of  the  mechanical  work  of  locomotion  in  spiders,
allowing the formulation of more realistic models of octopedal locomotion.
We used five  adult  males  of  Eupalaestrus  weijenberghi (Thorell,  1894),
which show high locomotion activity during reproductive season2. Spider
body  and  leg  segments  were  measured  and  the  body  mass  weighted
(5.20x10-3±0.64  Kg).  We considered  femur,  patella-tibia  and  metatarsus-
tarsus as rigid segments and estimated the center of mass of each one. We
registered  two  locomotion  cycles  from  free  displacements,  for  each
individual  using  four  video  cameras  synchronized  at  a  frequency  of  50
frames/second.  On  this  basis  we  performed  a  3-D  reconstruction  and
analysis  of  bCOM  and  body  segments  movement.  Thus,  we  estimated
internal, external, vertical, horizontal and total work as well as the energy
recovery. Locomotion showed a unique walking-like gait with mean speed
of 0.026±0.009 m.s-1.  The mean value of energy recovery was 5.4±1.8%,
which resulted remarkably lower than reported in the literature3, probably
due to the low walking speed. The total work was minimally influenced by
the  acceleration  of  the  segments  in  relation  with  the  bCOM,  while  the
external  work against gravity represented the highest fraction of the total
work.    

1.  Wolff, et al.  PloS one 8(5): e62682, 2013. 2. Pérez-Miles, et al.  J Nat Hist 39: 483-489,
2005. 3. Biancardi, et al. J Exp Biol 214, 3433-3442, 2011.
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Parkinson  disease  (PD)  is  one  of  the  most  important  neurodegenerative
disorders  with motor  alterations resulting from the  loss  of  dopaminergic
neurons  in  the  substantia  nigra.  The  loss  of  neurons  is  caused  by  toxic
oligomeric  species  of  alfa-synuclein  (AS).  We  demonstrated  that  AS
oligomers can be recruited by protofibrillar species of  Glyceraldehyde 3-
phosphate  dehydrogenase (GAPDH)  abolishing  its  toxic  effect1.  The
formation of this neuroprotective GAPDH protofibril could be triggered in
vitro by heparin. Since heparin has a strong anticoagulant activity, our goal
is to find a compound capable of promoting GAPDH agregation without
afecting the coagulation cascade. In this way using Thioflavin T assay we
found several heparan-mimetics able to induce GAPDH aggregation. Using
the liposomal  leakage  test  we  also  evaluated  the  capability  of  GAPDH
protofibril to prevent the disruption of reconstituted membrane by the AS
oligomers.

 These results represent an important first step towards the development of
neuroprotective compunds to be used in the treatment of PD. 

[1] Ávila CL, et al. J Biol Chem 289:13838-50, 2014. 
Acknowledgements:
Consejo Nacional de Investigaciones Científicas y Técnicas (CONICET).
Support: 
PIP 0183 – CONICET.
PICT 2012- 2882 – AGENCIA.

151



Systems Biology and Biophysics

A thermodynamic and structural study of 
SDS/Tween mixed micelles 

91
POSLATAM

Pedro  Leonidas  Oseliero  Filho1,  Barbara  Bianca  Gerbelli1,  Yang  Sun1,
Cristiano Luis Pinto de Oliveira1 
1Institute of Physics, University of São Paulo. plof@if.usp.br

It  is  known  that  the  surfactant  molecules  can  self-assemble  forming
aggregates of various types,  sizes and shapes. For example, globular and
cylindrical micelles, vesicle bilayers, among others. In general, the physical
and  chemical  properties  of  micellar  systems  have  always  been  of  great
interest  due  to  the applicability  of  these  systems in daily  life  [1].  More
recently, such interest has turned to micelles composed of more than one
surfactant (the so called mixed micelles). This is due to the fact that such
mixtures, which have many industrial applications, provide features that are
primarily controlled by the amount of each surfactant in the mixed micelle
[2]. For this reason, mixtures of ionic-ionic, nonionic-nonionic and ionic-
nonionic surfactants have been studied by different techniques.
In this work a study of mixed micelles was performed using a combination
of Small Angle X-ray Scattering (SAXS), Conductimetry, Surface Tension
and Isothermal Titration Calorimetry (ITC).  These techniques are widely
used  for  the  study  of  colloidal  systems  in  solution  and  they  provide  a
structural  and  thermodynamic  understanding  of  the  system  as  well  as
interesting  information  about  its  properties.   The  mixed  micelles  were
composed by two kinds of molecules: an ionic surfactant, Sodium Dodecyl
Sulfate (SDS), and one of four non-ionic surfactants, Tween 20, 40, 60 or
80. SDS has wide application in many branches of industry, from personal
hygiene to  chemical  processes  [1].  The Tween surfactants  are non-toxic,
being widely used as emulsifiers for nutritional, domestic, scientific, and
pharmaceutical products [2]. The SDS-Tween system has been investigated
in the literature but to date no structural study using scattering techniques on
such a system (or even the combination SAXS/ITC/Conductimetry/Surface
Tension) was found, thus highlighting the contribution of this work [3].

[1] Otzen D: Protein-surfactant interactions: A tale of many states. Biochimica Et Biophysica 
Acta-Proteins and Proteomics 2011, 1814(5):562-591.
[2] Cirin DM, Posa MM, Krstonosic VS, Milanovic ML: Conductometric study of sodium 
dodecyl sulfate-nonionic surfactant (Triton X-100, Tween 20, Tween 60, Tween 80 or Tween 
85) mixed micelles in aqueous solution. Hemijska Industrija 2012, 66(1):21-28.
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Formal models of cognition in decision-making aim to provide an integrated
and coherent  framework  able  to  describe,  explain and  predict  the  actual
human behavior. Classical probability models, including Bayesian models,
have had a preeminent influence in cognitive science, providing a widely
accepted  and  prescriptive  norm for  rationality.  However,  some  puzzling
empirical  findings  show  that  human  cognition  frequently  violates  the
principles  of  rational  decision  theory.  Of  particular  relevance  are  the
heuristics and biases described by the first time by Tversky and Kahneman1.
Recently, quantum probability models of cognition originated as an attempt
to provide a formal theoretical framework for the violations of the standard
probabilistic approach2. Independently, as a collateral finding of an expert
system  in  medical  diagnosis  based  on  matrix  memory  models,  an
associative mechanism for heuristic and biases was proposed by us3. Under
this perspective, the associative nature of human memory, the link between
concepts  and  their  attributes,  and  case-based  databases  capturing  natural
frequencies in sample space, conjugate to produce the observed decision
behavior.  In  this  communication  we  compare  this  associative  memory
model of decision-making with quantum probability theory when faced with
a same set of defiant and well-known empirical findings in psychological
literature. As a result, we argue that a quantum probability framework is not
necessary  to  explain  the  facts,  because  it  virtue  comes  from the  vector
mapping of cognitive states,  the matrix operators and the tensor product,
characteristics  that  shares  with  the  classical  neural  network  theory  of
context-dependent  associative  memory.  Therefore,  by  Ockham’s  lex
parsimoniae, the latter are preferable. 

References
[1] Tversky, A. and Kahneman, D. Science 185: 1124–1131, 1974.
[2] Pothos, E. and Busemeyer, J. Front. Psychology 2:289. doi: 10.3389, 2011.
[3] Pomi, A. Proc. 33rd Annual Meeting of the Cognitive Science Society Abstract 555, 2011.
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The  aim  of  this  study  was  to  preserve  an  albumin  nanoparticle
structure/function during  the lyophilisation process. Bovine serum albumin
nanoparticles were obtained by γ-irradiation [1,2] and lyophilised in buffer
or in miliQ water/ threalose solution. For that  purpose, the preservation of
structure/function  of  lyophilised  water  soluble  albumin   nanoparticles  in
different protocols was studied. The size and charge of the   nanoparticles
were tested after  lyophilisation by Light Scattering and Z Potential.  The
size range of the BSA nanoparticle lyophilised in BPS was between 20 and
400  nm,   assembling  in  different  aggregates  of  the  nanoparticle,  and  Z
potential obtained was  negative (-6.65 mV).Those nanoparticles lyophilised
with trehalose had a size range of  30-70 nm and a Z potential of -24.00 mV.
Merocyanine 540 was used as a probe to test the binding properties of the
NPs after   lyophilisation. Results showed more affinity between BSA NP-
Lyo-T and the probe  than the observed with BSA NP.
Considering SH groups, no difference were observed between BSA, BSA
NP and BSA  NP-Lyo-T.BSA NP-Lyo showed an increase in the free SH
groups. 
Results suggest that for an effective long-term storage method lyophilisation
of the  nanoparticle should be carried out in miliQ water and trehalose. 

[1] Soto Espinoza et al, Radiation synthesis of seroalbumin nanoparticles (2012). Radiation 
Physics and  Chemistry; 81, 9: 1417-1421 
[2] Achilli et al, Protein nanoparticle preparation by dynamic aggregation and ionizing- 
induced  crosslinking (2015) Colloids and Surfaces A: Physicochemical and Engineering 
Aspects. Under Review 
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Changes  in  the  solvent  accessible  surface  area  (SASA)  of  proteins  underlie
protein  folding,  molecular  recognition  and  assembly  of  complexes.
Nevertheless, this fundamental biophysical parameter is elusive in experimental
measurement.  Our  approach  to  this  problem  relies  on  the  reaction  of  the
minimal  photochemical  reagent  diazirine  (DZN)  with  polypeptides.  This
reagent (i) exerts solvent mimicry because its size is comparable to water and
(ii)  shows scant  chemical  selectivity  because  it  generates  extremely reactive
methylene carbene (MC) that inserts readily into X-H bonds (X=C, O, S or N).
Quantitative metrics resulting from ESI and MALDI-TOF spectra of reacted
proteins and fragments derived thereof,  allowed us to  estimate  the  extent  of
methylation of samples. These measurements provide a unique way to evaluate
the  extent and  nature of  SASA,  from  which  insights  can  be  drawn  into
conformation and interactions1,2. Analytical  detection of products by NMR is
advantageous  because  it  does  not  demand  cleavage  of  the  polypeptide,
potentially  opening  a  rich  panorama  on  structural  information.  The  general
methylation  process  was  assessed  in  E.  coli thioredoxin  (TRX),  where  the
extent of reaction of MC at various sites across the surface could be defined. 1H-
NMR spectra of native TRX samples progressively reacted with DZN show a
significant enrichment in the aliphatic region supporting the expectation that the
dominant  modification  phenomenon  takes  place  at  amino  acid  side-chains.
Consistently, 1H,13C-HSQC spectra uncover the appearance of new cross-peaks
corresponding to water exposed methyl groups, whereas concurrent methylene
signals  disappear.  1H,15N-HSQC spectra  reveal  the  different  impact  of  side-
chain methylation on backbone amide environments. In addition, modification
at indole (W) and amide (N, Q) side chains occur. By contrast, samples of TRX
labeled with DZN in the unfolded state (8M urea) show an enhanced extent of
methylation,  consistent  with  a  general  exposure  of  the  polypeptide  to  the
aqueous  solvent.  Collectively,  NMR  spectral  data  of  MC  modified  protein
samples offers a fertile source of information upon which a full map of solvent
accessibility of the protein can be built.

1. Gómez GE, et al. J Am Soc Mass Spectrom 23:30-42, 2012.
2. Gómez GE, et al. Anal. Chem. In press, 2015.
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The use of computational methods combined with protein information for
patterns discovery in biological systems, allows the screening and detection
of new drug prototypes from compound data banks. The representation of
data  influences  the  performance  of  the  classification.  Some  attributes
present redundancy and redundant parameters may cause model over-fitting
and increase computational cost. We used the dimensionality reduction to
evaluate the influence of physicochemical attributes in the representation of
biological data. Natural substrates of proteases was represented numerically
as vectors of 15 and 31-dimensions. The HIV-1 polyproteins gag and gag-
Pol  were  flanking  in  peptides  with  6  amino  acids  creating  100 data  as
training set (50 positive and 50 negative), and 168 data as independent set
(56 positive and 112 negative). For data mining was used WEKA tool with
Support  Vector  Machine  algorithm  (SVM),  radial  kernel  function  and
gamma= 0, C = 1 parameters. The results of cross-validation of the 10-k-
fold type over the training data showed that use of 15 attributes presented
73% of precision and recall as opposed to 78% when using 31 attributes.
Classification independent set showed precision and recall of 75% and 71%
respectively for 15 and 31-dimensions. The representation of data with both
attributes  not  presented  significant  differences,  being  correctly  classified
120/168 data. The classification of independent set introduced changes to
the  ratings  of  true-positive,  true-negative,  false-positive,  false-negative,
being 42, 78, 14, 34 using 15-dimensions and  39, 81, 17, 31 using 31-
dimensions, respectively. We observed a large number of data classified as
negatives  (false-negative)  erroneously  (34  and  31  data  to  15  and  31
attributes  respectively).  This  possibly  discards  prototypes  that  have  the
potential  to  inhibit  the  enzyme  HIV-protease.  We  are  investigating  the
physicochemical properties and working to improve the performance of the
algorithm in the recognition of positive data.

 Acknowledgements and Support : Capes
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Epilepsy is  a  chronic disease  characterized  by one or more neurological
disorders  which  generates  neurobiological,  cognitive  and  psychological
consequences  as  well  as  recurrent  convulsions.  The  treatment  for  this
disease  involves  Valproic  Acid  (VPA)  because  of  its  antiepileptic
properties.  However,  previous  studies  have  reported  that  VPA  induces
cognitive  deficiencies  and  has  teratogenic  side  effects.  Furthermore,  a
supplementary diet enriched in essential fatty acids (omega-3 and omega-6)
with  antiepileptic  drugs  in  epileptic  patients  can  diminish  convulsions
frequency.
The  aim  of  this  study  was  to  develop  oil  in  water  (o/w)  nutraceutical
emulsions  enriched  in  omega-3  and  omega-6  fatty  acids  combined  with
VPA as antiepileptic drug. We expect to produce a synergic effect and to
reduce the drug dose administration together with the side effects. To carry
out  these  tests  we  developed  a  zebrafish  larvae  epileptic  model  by
administration of Pentilenetetrazol (PTZ) (2.5 mM) inducing the epileptic
seizures. The effect of VPA and nutraceutical emulsions combined with it
was studied and compared in the epileptic  model.  The convulsions were
studied through mobility patterns with an automated method that determines
spontaneous movement of the treated larvae.
It  was determined that  VPA (100 µM) decreases  significantly the larvae
convulsions  and  is  more  efficient  when  compared  to  other  commercial
drugs. Also, it was observed that fatty acids in the emulsions modify the
pharmacological  effect  of  VPA  and  decreases  even  more  the  larvae
convulsions.
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Alzheimer's disease (AD) is a neurodegenerative disease characterized by
cognitive, memory and other mental impairments. There is no cure and it is
usually terminal; the worldwide prevalence is 16.94 million. The etiology is
multifactorial  and  poorly  understood.  Many  hypotheses  have  been
proposed;  the  most  accepted  are  related  to  a  deficiency  of  acetylcholine
(ACh), the formation of senile plaques of β-amyloid (Aβ) protein outside
the  cells  and  the  formation  of  intracellular  neurofibrillary  of
hyperphosphorylated  TAU  protein  (p-TAU)  [1].  Tacrine  (TAC)  is  an
inhibitor of the enzyme acetylcholinesterase. TAC was approved by FDA
for the treatment of the symptoms of AD, however, it was later reported to
cause hepatotoxicity and adverse pharmacological effects [2]. On the other
hand, carbamazepine (CBZ) is an antiepileptic drug on the current market, it
was shown to potentiate lysosomal autophagy by reducing levels of Aβ and
p-TAU and improving memory in mice models of AD [2]. Dendrimers are
three-dimensional  polymers  with  unique  properties  to  the  field  of  drug
delivery systems (DDS). G4 and G4,5 PAMAM dendrimers (positive and
negative charge, respectively) are optimal as DDS because drug molecules
can  be  loaded  by  encapsulation,  noncovalent  interactions  or  covalent
binding to the surface functional groups [3]. The complexed drugs obtain
the DDS physicochemical properties, increasing their solubility in aqueous
media  significantly;  they  also  alter  their  pharmacokinetics  and
biodistribution, improving brain arrival [4]. Therefore, the aim of this study
was to obtain and characterize complexes between dendrimers and drugs.
So far, the complexes were obtained with both drugs and characterized by
light  scattering  and  zeta  potential.  Further,  infrared  spectroscopy  (FTIR)
was performed to determine the interactions between drugs and dendrimers,
and in vitro drug release was studied using the micro-dialysis method.

1. K. Fargo and L. Bleilerm. Alzheimer's & Dementia, 10, 47-92, 2014.
2. T. Silva, et al. Ageing Research Reviews, 15, 116-145, 2014.
3. D.A.N. Tomalia, et al. Chem., Int. Ed. Engl., 29, 138- 175, 1990.
4. M.J. Prieto, et al. European journal of medicinal chemistry, 46, 845-850, 2011.
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The application of lifetime and spectral  phasor to the study fluorescence
emission has  become a useful  tool  to  analyze  and interpret  fluorescence
results. Jameson et al (1) using the Weber (2) notation for a fluorescence
lifetime emission, previously showed the possibility to plot the vector M
(demodulation) with an angle ø (delta phase) to the x axial, given the called
the  phasor  plot  (PP).  The  coordinates  in  the  x  and  y,  are  the  real
(Glf=M.cos ø)  and  imaginary  (Slf=M.sin ø)  part  of  the  demodulation (Glf,
Slf).  In  a  similar  fashion  Fereidouni  et  al  (3),  Fourier  transformed  the
spectrum  of  a  fluorescent  molecule  in  a  complex  number
(Gss = (∑I(λ) . cos(2nπ⁄L)) / (∑I(λ)),  Sss = (∑I(λ) . sin(2nπ ⁄ L)) / (∑I(λ))),
the  scatter  plot  of  the  data  was  called  the  spectral  phasor  plot  (SP).
Malacrida  et  al  (4)  prior  showed the  goodness  of  the  lifetime (PP) and
spectral  phasor  (SP)  plots  to  study  the  emission  of  LAURDAN  in
membranes with diferent physical states.
At  this  work  we  are  introducing  a  new  approach,  the  lifetime-spectral
phasor plot (LSPP), it is obtained by the combination of the lifetime and
steady-state information. The new LSPP is obtained by the combination of
the real and imaginary part of the lifetime (G lf, Slf) and steady-state (Gss, Sss)
phasor, this graphic has the information of both dimensions. The LSPP was
performed  as  follow:  (x,y)  =  (Glf*Gss+Slf*Sss/(Glf

2+Slf
2)),(Glf*Sss-Slf*Gss/

(Glf
2+Slf

2)).
Comparing  the  PP  and  SP  results  with  the  new  LSPP  it  is  possible  to
identify that this analysis maintained in part  the linearity of LAURDAN
emission in  lipid mixtures  and the ability to sense  cholesterol  effects  in
membrane hydration state. A discussion of applications and frontiers will be
providing.
1.  Jameson et al, Appl. Spectrosc. Rev. 1984
2. Weber J. Phys. Chem. 1981. 
3. Fereidouni et al, Optics Express 2012. 
4. Malacrida et al, Biophysical J 2014
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Nanomaterials  (NM)  are  novel  nanotechnology  products  of  increasing
commercial  applications due to their unique characteristics.  Nevertheless,
properties of NM could be very different of those exhibited by the same
material in macroscale, causing an undesired toxicity [1]. In addition, the
accumulation of NM can cause not only acute toxicity but also long term
affection [2]. Hence, an exhaustive research needs to be done regarding the
environmental and health impacts of nanomaterials.
Carbon  nanotubes  (CNT)  are  structures  of  rolled  graphene  sheets  with
distinctive mechanical force, electrical conductivity, heat conductivity and
chemical stability.  There are two types of CNT, single-walled (SWCNT)
and multi-walled (MWCNT), both have a diameter in the nanoscale and a
length that can vary from micrometers to centimeters. Due to its capability
to conjugate with a wide variety of molecules, CNT are used as additives in
a  great  amount  of  materials  [3].  However,  a  negative  point  of  these
prominent  nanomaterials  is  that  they tend  to  accumulate  in  liver,  lungs,
spleen, kidney, muscle, skin and bones. At the beginning most of the studies
were  focused on respiratory  system, and just  over  the last  years  general
toxicity  studies  have  been  performed  [4].  Still,  a  more  comprehensive
understanding of organ affection is needed. Therefore, the aim of this study
was to establish a broader toxicological profile of CNT to understand how
each organ is affected, and through which mechanism it is achieved.
For  this  purpose,  we  have  tested  two  MWCNT of  different  length  and
thickness on zebrafish, since it is an innovative model organism that reduces
time  and  cost  throughout  development  process.  We  evaluated  general
toxicity (lethality/teratogenicity in embryos and morphological changes in
larvae) and tissue-specific toxicity of brain, heart and liver. Results were
different for both MWCNT, indicating that the length and thickness of the
same nanomaterial alter the toxicity that it may potentially cause.

1. Lanone and Boczowski. Curr Mol Med. 2006 Sep;6(6):651-63.
2. Fischer and Chan. Curr Opin Biotechnol. 2007 Dec;18(6):565-71. 
3. Bianco, et al. Chem Commun (Camb). 2005 Feb 7;(5):571-7. 
4. Asharani, et al. J Nanosci Nanotechnol. 2008 Jul;8(7):3603-9.
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In recent years,  analytical science has shown a great enhancement in the
ability to obtain chemical information in different systems. In this context,
biosensors  have  been  used  in  different  fields  of  application,  such  as  in
industry, in clinical applications and agriculture. In the present work, was
reported the synthesis of a peptide with self-assembling capability to use as
redox  tagged peptide  in  electrochemical  capacitive  biosensoring  surface.
Peptide  containing  ferrocene  (fc)  molecular  group:  Fc-Lys-Ala-Ala-Cys-
NH2 was synthesized by solid phase peptide synthesis (SPPS). To obtain the
capacitive biosensor, the side chain of the cysteine was covalently bound to
the gold electrode (sulfur group) and the N-terminal of Lys was used to fix
the ferrocene  in the peptide chain.  After  peptide attachment  to gold,  the
antibody which  identifies  C-reactive  protein  (CRP),  was  attached  to  the
system.  The anti-CRP was  coupled  to  Lys side  chain.  CRP was  chosen
because is a biomarker of inflammation and cardiovascular disease. After
obtaining the pure redox-tagged peptide the capability for self-assembly and
its electrochemical behavior was evaluated using cyclic voltammetry (CV)
and electrochemical impedance-based capacitance spectroscopy techniques.
All the techniques used in present work show that the redox-tagged peptide
was successfully attached onto gold electrode, evidencing SAM formation
and  presenting  a  characteristic  redox  reversible  process.  The  limit  of
detection 0.31 nmol L-1 was found for the CRP biosensor using the self-
assembled peptide monolayer. The results showed that this system could be
used  in  developing  of  “label  free”  devices  with  high  sensitivity  and
specificity.

This work was supported by the São Paulo State Research Funding Agency (FAPESP) and
Brazilian National Council for Scientific and Technological Development (CNPq) grants. Julia
P. Piccoli acknowledges Capes for her Ph.D. studentship.

161





Author Index

Autor Página Presentación

Acerenza, L. 48 S33

Achilli, E. 35 S20

Aguayo, D. 84 26

Agudelo, W.A. 139 81

Aguiar, S. 147 87

Aguilar-Sanchez, Y. 29 S14

Aguilera, S. 123 65

Alleva, K. 37, 90, 92, 99 S22, 32, 34, 41

Almeida, F. 66 8

Alonso, A. 5 PL3

Alonso, S. 35, 154, 157, 158, 
160

S20, 93, 96, 97, 99

Alvareda, E. 123 65

Alvares, D.S. 103 45

Alvarez, A. 110 52

Alvarez, B. 130,136 72,78

Alvarez, H.A. 31 S16

Alvarez, L. 124 66

Alves, W.A. 108 50

Ambroggio, E. 109 51

Amodeo, G. 37 S22

Amundarain, M.J. 81, 125 23, 67

Andrade, M.A.R. 104 46

Angelani, C.R. 28, 59, 62 S13, 1, 4

Arán, M. 55, 155 S40, 94

Arcisio-Miranda, M. 120 62

Ardigó, L.P. 46 S31

Arrar, M. 126 68

Artetxe, I. 5 PL3

163



Author Index

Artigas, P. 39 S24

Astrada, S. 27, 111 S12, 53

Aufderhorst-Roberts, A. 105 47

Avila, C.L. 67, 151 9, 90

Ayub, N. 37, 90, 99 S22, 32, 41

Bagatolli, L.A. 12, 27, 111 NP2, S12, 53

Bakas, L. 64, 78, 89, 101, 110 6, 20, 31, 43, 52

Balatti, G.E. 127 69

Baleani, M.A. 151 90

Barbosa, L. R. S. 67, 74, 116 9, 16, 58

Barrantes, F.J. 25 S10

Bartesaghi, S. 134 76

Barthi, O. 118 60

Battistini, F. 128 70

Beales, P.A. 105 47

Benech, N. 147 87

Berlin, J.R. 76 18

Bernar, E.M. 55, 155 S40, 94

Bezanilla, F. 84 26

Biancardi, C.M. 47, 149 S32, 89

Bienert, G.P. 90 32

Boechi, L. 129 71

Bolatti, M. 27, 111 S12, 53

Bolean, M. 104, 106 46, 48

Bona, R. 145 85

Bonanata, J. 130, 137 72, 79

Bonezi, A. 145, 146 85, 86

Borsani, O. 119 61

Botella, M.A. 119 61

Bouzat, C. 6, 86 PL4, 28

164



Author Index

Briva, A. 27, 111 S12, 53

Brum, G 41 S26

Bruno, L. 54, 88, 93 S39, 30, 35

Bueno Leite, N. 105 47

Bueno, P.R. 161 100

Burgardt, N.I. 83 25

Buschiazzo, A. 19 S5

Bustamante, J.P. 129 71

Cababie, L.A. 60, 68 2, 10

Caffarena, E. 133 75

Calzada, V. 143 84

Campanella, G. 21 S6

Campolo, N. 134 76

Canessa Fortuna, A. 37, 99 S22, 41

Cantergi, D. 146 86

Capece, L. 124, 131, 136 66, 73, 78

Capurro, C. 95 37

Carrasquel-Ursulaez, W. 84 26

Carrión, F. 19 S5

Carrizo Velásquez, F. 101 43

Castillo, J.P. 84 26

Castrogiovanni, D. 117 59

Caudillo-Cisneros, C. 102 44

Cedano, J. 61 3

Celej, M.S. 65 7

Centeno, M. 85 27

Cerda, E. 54, 93 S39, 35

Chabalgoity, J.A. 36 S21

Chagas, M.S. 156 95

Chara, O. 31, 45 S16, S30

165



Author Index

Chehin, R.N. 67, 69, 151 9, 11, 90

Ciancaglini, P. 104, 106 46, 48

Cilli, E.M. 161 100

Clapés, P. 110 52

Coitiño, E.L. 52, 130, 135, 137, 
138

S37, 72, 77, 79, 80

Colombo, M.L. 64 6

Comelles, F. 110 52

Connell, S.D. 105 47

Contreras, J.E. 38 S23

Corradi, J. 86 28

Costa Almar, F. 100 42

Costa-Filho, A.J. 15 S1

Costabel, M.D. 81, 125 23, 67

Coutinho, A. 3 PL1

Craig, P.O. 18, 80 S4, 22

Curto, L.M. 28, 59, 62 S13, 1, 4

da Costa Silva-Gonçalves, L. 120 62

Da Silva, M.L. 141, 156 83, 95

De Sautu, M. 63 5

Defelipe, L. 66 8

Del Pópolo, M.G. 49, 132, 140 S34, 74, 82

Delfino, J.M 28, 55, 59, 62, 155 S13, S40, 1, 4, 94

Denicola, A. 73 15

Derradi, R. 106 48

Di Giusto, G. 95 37

Dias, M.F.R. 156 95

Disalvo, E.A. 22 S7

Dorr, R. 100 42

Ermácora, M. 79 21

166



Author Index

Escobar, A.L. 29 S14

Espinosa Silva, R. 133 75

Espinosa, V. 123 65

Estrin, D.A. 17, 82, 126, 128, 129,
131, 134, 136

S3, 24, 68, 70, 71, 73, 
76, 78

Fábrica, G. 53, 148, 149 S38, 88, 89

Fait, M.E. 110 52

Fanani, M.L. 103, 107, 109, 122 45, 49, 51, 64

Favarin, B. 104, 106 46, 48

Feas, D. 157 96

Fernandes, F. 3 PL1

Fernández , A. 64 6

Ferrante, B.M.S. 108 50

Ferrara, F. 36 S21

Ferreira-Gomes, M. 63, 70, 85, 96 5, 12, 27, 38

Ferreira, J. 41 S26

Ferrer-Sueta, G. 52, 139 S37, 81

Ferrer, G. 138 80

Fidelio, G.D. 24 S9

Figueroa, L. 41, 97 S26, 39

Flores, C. 35 S20

Ford, P. 95 37

Frade, M.E. 116 58

Frare, R. 99 41

Galizia, L. 87 29

Gallea, J.I. 65 7

Gamarnik, A.V. 60, 68 2, 10

Garcia Pardo, J. 78 20

Garcia, A.F. 15 S1

García, D.A. 113, 118 55, 60

167



Author Index

Gatto, C. 39 S24

Gebhard, L.G. 60, 68 2, 10

Gelfand, V. 88 30

Gentile, L. 70 12

Georgetti, M.E. 91 33

Gerbelli, B.B. 108, 152 50, 91

Giudice, F. 109 51

Gleiser, R. 118 60

Goldbaum , F.A. 18, 80 S4, 22

Goldman, R.P. 92 34

Gomeñuka, N.A. 145 85

Gomes, D.E.B. 141 83

Gómez-Fernández, J.C. 4 PL2

Gómez, G.E. 55, 155 S40, 94

González Bardeci, N. 54, 88, 93 S39, 30, 35

Gonzalez Flecha, F.L. 17, 37, 66, 71, 75, 82,
83

S3, S22, 8, 13, 17, 24, 
25

González Lebrero, M.C. 51, 75 S36, 17

González Lebrero, R.M. 60, 66, 68, 71 2, 8, 10, 13

González Lizárraga, F. 67 9

Gonzalez-Nilo, F.D. 84 26

Goñi, F.M. 5 PL3

Gorojovsky, N. 18, 80 S4, 22

Goutman, J.D. 44 S29

Grasselli, M. 35, 154 S20, 93

Gratton, E. 88, 159 30, 98

Grecco, H. 54, 93 S39, 35

Grigera, J.R. 133 75

Grinspan, G. 147 87

Guérin, D.M. 81 23

168



Author Index

Guerra, M.E. 120 62

Gunther, G. 23 S8

Heimburg, T. 11 NP1

Herlax, V. 89, 101 31, 43

Hermet, M. 110 52

Hernández, J.A. 32 S17

Hugo, M. 17, 82 S3, 24

Igartúa, D. 157, 158 96, 97

Incicco, J.J. 60, 68 2, 10

Issoglio, F.M. 134 76

Itri, R. 21, 67, 77 S6, 9, 19

Jameson, D.M. 26, 159 S11, 98

Jiménez-Rojo, N. 5 PL3

Jozefkowicz, C. 37, 90, 92, 99 S22, 32, 34, 41

Julió, L. 136 78

Kadłubowski, S. 35 S20

Kang, C. 97, 98 39, 40

Katharigatta, V.N. 118 60

Kaufman, S.B. 60, 68, 71 2, 10, 13

Keszenman, D.J. 143 84

Klein, F. 135 77

Klug, J. 49, 132, 140 S34, 74, 82

Kolodiuk, L. 143 84

Kotsias, B.A. 87 29

Kumagai, P.S. 15 S1

Larrieux, N. 19 S5

Latorre, R. 84 26

Lauri, N. 31 S16

Leal Denis, M.F. 31 S16

Leite, N. B. 121 63

169



Author Index

Lenze, M. 100 42

Lescano, J. 83 25

Levi, V. 54, 88, 93 S39, 30, 35

Lewis, K.M. 97, 98 39, 40

Lichtig, P. 17, 82 S3, 24

Liggieri, C. 64 6

Llases, M.E. 16 S2

Llovera, R. 79 21

Lombardi, L.E. 131 73

Lomonte, B. 24 S9

Lopez Martí, J.M. 49, 132 S34, 74

Lorenzo, J. 78 20

Lorenzo, Y. 84 26

Lorenzón, E.N. 161 100

Loss, J. 146 86

Loura, L. 3 PL1

Lufrano, D. 78 20

Luquita, A. 91 33

Malacrida, L. 27, 111, 119, 159 S12, 53, 61, 98

Mangialavori, I.C. 63, 70, 76, 96 5, 12, 18, 38

Mangiarotti, A. 112 54

Manno, C. 41, 97 S26, 39

Marder, M. 96 38

Mariani, M.E. 113, 118 55, 60

Mariani, P. 21 S6

Marino, G.I. 87 29

Marques, J.M. 36 S21

Márquez-Gamiño, S. 102 44

Marsico, F. 126 68

Marti, M.A. 124, 126, 129, 131 66, 68, 71, 73

170



Author Index

Martinez, C.S. 160 99

Martínez, S. 75 17

Martini, M.F. 127 69

Martino, M. 91 33

Maté, S. 89, 101 31, 43

Mayorga, L.S. 140 82

Medeiros, D. 120 62

Medina, L. 69 11

Melian, N.A. 83 25

Melo, A. 3 PL1

Mendes Silva Brito, A. 120 62

Mendes, L.F. 15 S1

Merrill, A.H. Jr 5 PL3

Millán, J.L. 104, 106 46, 48

Minetti, A.E. 46, 47 S31, S32

Miranda, L. 100 42

Miranda, P. 123 65

Mizraji, E. 7 PL5

Moffatt, L. 30 S15

Mogilner, I.G. 117 59

Montes, M.R. 85 27

Monti, J.L.E. 85 27

Morcelle, S.R. 110 52

Moreira Pazin, W. 114 56

Moretti, B. 54, 93 S39, 35

Morgada, M.N. 16 S2

Mottola, M. 109, 115, 122 51, 557, 64

Mozo-Villarías, A. 61 3

Muñoz Garay, C. 89 31

Muñoz-Wolf, N. 36 S21

171



Author Index

Neves-Petersen, M.T. 33 S18

Noguera, M. 66 8

Obal, G. 19 S5

Obregón-Herrera, A. 102 44

Obregón, W.D. 78 20

Oliveira, E.A. 108 50

Oliveira, L.M. 74, 116 16, 58

Oliveira, N.F. 74, 116 16, 58

Olivera, J.F 43 S28

Onetti, C.G. 102 44

Ontiveros, M. 70, 96 12, 38

Ortiz, F. 137 79

Oseliero Filho, P.L. 152 91

Ozu, M. 92, 100 34, 42

Pallavicini, C. 54, 93 S39, 35

Palma, A. 87 29

Palma, M.S. 105 47

Pantano, S. 50 S35

Papy- Garcia, D. 67, 69, 151 9, 11, 90

Pardo, H. 123 65

Paredes, M. 100 42

Pascutti, P.G. 141, 156 83, 95

Paulino Zunini, M. 123 65

Peluffo, R.D. 94 36

Pequera, G. 41, 53, 148 S26, S38, 88

Perez dos Santos Cabrera, M. 120 62

Pérez-Miles, F. 149 89

Pérez, N. 53, 148 S38, 88

Perillo, M.A. 115 57

Petersen, S.B. 33 S18

172



Author Index

Petruk, A. 131 73

Peyré-Tartaruga, L.A. 145 85

Piccoli, J.P. 161 100

Pickholz, M. 127 69

Pinto de Oliveira, C.L. 152 91

Pinto, A.O. 22 S7

Pizarro, G. 43 S28

Pizzoni, A. 95 37

Placenti, M. A. 71 13

Pomi, A. 153 92

Poncino, M. 28, 59, 62 S13, 1, 4

Portillo-Ledesma, S. 52, 138 S37, 80

Prieto, E. 110 52

Prieto, E.D. 72 14

Prieto, J. 34, 157, 158, 160 S19, 96, 97, 99

Prieto, M. 3 PL1

Pritsch, O. 19 S5

Querol, E. 61 3

Radi, R. 8, 17, 82, 134 PL6, S3, 24, 76

Raisman-Vozari, R. 67, 69 9, 11

Rajoy, J. 95 37

Ramachandran, J. 94 36

Ramella, N.A. 72 14

Ramirez, C. 131 73

Ramos-Franco, J. 29 S14

Ramos, A.P. 104, 106 46, 48

Randall, L.M. 73 15

Raussens, V. 65 7

Raw, J. 74, 116 16, 58

Reigosa, M. 117 59

173



Author Index

Reyes, A.M. 17, 82 S3, 24

Rial, A. 36 S21

Riesco, A. 96 38

Rigal, J. 66 8

Rinaldi, D. 96 38

Ríos, A. 79 21

Rios, E. 41, 97, 98 S26, 39, 40

Rivarola, V. 95 37

Roitberg, A. 124, 131 66, 73

Roman, E.A. 66, 75 8, 17

Romero, J.G. 40 S25

Ronish, L.A. 98 40

Rosi, P. 100 42

Rossi, J.P.F.C. 63, 70, 76, 96 5, 12, 18, 38

Rossi, R.C. 63, 85 5, 27

Rosú, S.A. 72 14

Ruderman, G. 117 59

Ruggiero Neto, J. 103, 104,105, 121 45, 46, 47, 63

Ruso, J. 77 19

Ruysschaert, J-M. 65 7

Saavedra, J.M. 36 S21

Sabeckis, M.L. 75 17

Saffioti, N.A. 76 18

Saint Martin, M. 85 27

Salvay, A. 117 59

Sánchez-Borzone, M. 113, 118 55, 60

Sanchez, S.A. 23 S8

Santos-Filho, N.A. 161 100

Santos, A. 161 100

Santos, J. 17, 18, 66, 73, 80, 82, S3, S4, 8, 15, 22, 24, 

174



Author Index

138, 139 80, 81

Saravia Castro, E. 83 25

Sarroukh, R. 65 7

Scanavachi, G. 77 19

Schwarzbaum, P.J. 31 S16

Scochera, F. 37, 90, 99 S22, 32, 41

Sena, F. 119 61

Sepulveda, R. 84 26

Shaw, W.A. 5 PL3

Silva-Pereyra, V. 149 89

Silva, E.R. 108 50

Silva, F.L.O. 108 50

Simão, A.M.S. 104, 106 46, 48

Siri, M. 35, 154 S20, 93

Siuiti Ito, A. 114 56

Smal, C. 55, 155 S40, 94

Socías, S.B. 67 9

Sot, J. 5 PL3

Sotelo, M. 119 61

Soto, G. 37, 90, 99 S22, 32, 41

Spinozzi, F. 21 S6

Stanley, K.S. 39 S24

Suarez, N. 36 S21

Sued, M. 129 71

Sun, Y. 152 91

Sutka, M. 92 34

Svetas, M.J. 91 33

Szretter, M.E. 129 71

Tanco, S.M. 78 20

Tellechea, M.E. 78 20

175



Author Index

Toledo, P. 79 21

Tomé, L. 19 S5

Toriano, R. 100 42

Torres-Bugeau, C.M. 67 9

Trajtenberg, F. 19 S5

Tricerri, M.A. 72 14

Trujillo, M. 17, 73, 82, 128 S3, 15, 24, 70

Urli, L. 91 33

Vairo Cavalli, S. 64 6

Valenzuela, F. 84 26

Valverde, C.A. 42 S27

Vazquez, D.S. 17, 82, 138, 139 S3, 24, 80, 81

Vazquez, R. 89 31

Vera-Delgado, K.S. 102 44

Vera, C. 69 11

Via, M.A 140 82

Vico, R. 122 64

Viegas, T.G. 121 63

Vignale, F. 18, 80 S4, 22

Vila, A.J. 16 S2

Vilanova Garcia, N. 114 56

Viso, J.F. 81, 125 23, 67

Voets, I.K. 114 56

Volpintesta, R. 91 33

Werneck, K.A.A. 141 83

Wetzler, D. 88 30

Wilke, N. 103, 112, 122 45, 54, 64

Yunes Quartino, P. 24, 65 S9, 7

Zamarreño, F. 81, 125 23, 67

Zeida, A. 17, 82, 128, 134 S3, 24, 70, 76

176



Author Index

Zhang, X. 19 S5

Zulueta Díaz, Y.M. 122 64

177




	Free energy profile and structural organization of surfactant aggregates under high pressure.
	Parkinson disease (PD) is one of the most important neurodegenerative disorders with motor alterations resulting from the loss of dopaminergic neurons in the substantia nigra. The loss of neurons is caused by toxic oligomeric species of alfa-synuclein (AS). We demonstrated that AS oligomers can be recruited by protofibrillar species of Glyceraldehyde 3-phosphate dehydrogenase (GAPDH) abolishing its toxic effect1. The formation of this neuroprotective GAPDH protofibril could be triggered in vitro by heparin. Since heparin has a strong anticoagulant activity, our goal is to find a compound capable of promoting GAPDH agregation without afecting the coagulation cascade. In this way using Thioflavin T assay we found several heparan-mimetics able to induce GAPDH aggregation. Using the liposomal leakage test we also evaluated the capability of GAPDH protofibril to prevent the disruption of reconstituted membrane by the AS oligomers.

