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RESUMENES DE LAS COMUNICACIONES

NETIC RESONANCE TECHNIQUE TO QUANTIFY THE
PROPORTION OF PHOSPOLIPIDS IN LIQUID DISOR-
DERED PHASE IN AN EXOGENOUS PULMONARY SUR-
FACTANT

Alejandra Cimato, Orbey Andres Hoyos Obando, Maria Mar-
garita Martinez Sarrasague

Catedra de Fisica. Fac. de Farmacia y Bioquimica. UBA

Pulmonary surfactant (PS) is a mixture of phospholipids (PL),
neutral lipids (mainly Cho) and at least four specific proteins. The
particular lipid composition of surfactant induces segregation of
liquid-ordered phase (Lo) and liquid-disordered phase (Ld) in sur-
factant membranes and films at physiological temperatures. This co-
existence of phases would be crucial for the surfactant activity, and
the role of Cho in this organization has been extensively researched.
Currently the proportion of phases is determined by qualitative
methods. Although the role of the proportion of these phases in the
surfactant function is unknown, it would be of great relevance elu-
cidate it, since the essential proteins of the PS are in the Ld phase.

Obijective: To design and standardize an electronic spin resonance
(ESR) spectroscopic technique that allows the quantification of the
proportion of Lo/Ld phases present in an exogenous pulmonary sur-
factant (EPS).

Methods: EPS with or without extra Cho added was labeled with
5DE and TEMPO for its study by ESR. The original technique de-
veloped by McConnell (1972) was adapted to quantify Ld proportion
in this EPS. The order parameter of the EPS for each sample in the
different experimental conditions was also evaluated. PL were de-
termined by Stewart method (1980) and Cho by enzymatic method.

Results: We found that at 50°C all PL of EPS were in Ld phase. At
this temperature, the TEMPO partition coefficient obtained for this
EPS system was 0.81+0.03. The order changes in EPS membranes
did not affect the TEMPO partition coefficient, nor did the Cho con-
centration. The results obtained with the different batches of EPS
showed no significant difference in the phase proportion values. For
this EPS, the reference value of the Ld/Lo ratio, calculated at 25°C
is 0.30+0.02.

The relevance of this technique is that allows the quantification of
the proportion of Ld/Lo phases evaluating if changes in the lateral
structure affects the EPS physiological properties.

Keywords: exogenous pulmonary surfactant, Ld/Lo phases, ESR

(1275) HEMOLYSIS AND ANTIHEMOLYSIS INDUCED BY
ARGININE-BASED SURFACTANTS

Melisa Hermet (1), Maria Elisa Fait (1), Francesc Comelles
(2), Pere Clapes (3), Ariel Alvarez (4), Eduardo Prieto (5),
Romina Vazquez (6), Sabina Mate (6), Vanesa Herlac (6),
Susana Morcelle (1), Laura Bakas (1)

(1) Centro de Investigacion de Proteinas Vegetales (CIP-
ROVE), Departamento de Ciencias Biologicas, Facultad
de Ciencias Exactas, Centro Asociado CIC PBA UNLP, La
Plata, Argentina, (2) Department of Chemical and Surfactant
Technology, Institute of Advanced Chemistry of Catalonia
(IQAC-CSIC), Barcelona, Spain, (3) Biotransformation and
Biomolecules Group, Catalonia Institute of Advanced Chem-
istry (IQAC-CSIC), Barcelona, Spain, (4) Instituto de Fisica
de Liquidos y Sistemas Bioldgicos (IFLYSIB), CCT La Plata
CONICET UNLP, La Plata, Argentina, (5) Instituto de Investi-
gaciones Fisicoquimicas Tedricas y Aplicadas(INIFTA), CCT
La Plata CONICET UNLP, La Plata, Argentina, (6) Institu-
to de Investigaciones Bioquimicas de La Plata (INIBIOLP),
CCT La Plata CONICET UNLPF, La Plata, Argentina

Two novel arginine-based surfactants, Bz-Arg-NHC,  and Bz-Arg-
NHC,,, were characterized in terms of surface properties and inter-
action with human red blood cells (HRBC) membranes. CMC val-
ues, ' (maximum surfactant adsorption at the air/liquid interface)
and A . (area per molecule) revealed better surface properties for
Bz-Arg-NHC, . The observation of cylindrical worm-like aggregates
of Bz-Arg-NHC_ through atomic force microscopy (AFM) supported
the predictions based on the surfactant packing parameter value
(SPP). Erythrocyte membrane solubilization was induced by sur-
factant aggregates, since cell lysis was only evidenced at surfactant
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concentrations above CMC. Changes in HRBC shape observed at
different surfactant concentrations allowed to conclude that a slow
mechanism based on the insertion of surfactant monomers into
the HRBC membrane, followed by shedding of microvesicles is
responsible for the hemolysis produced by both surfactants at the
lower concentrations tested. On the other hand, the extraction of
membrane lipids upon collisions between HRBC and surfactant ag-
gregates competes and prevents the microvesicles release for the
higher concentrations assayed.

Moreover, we study the interaction of Bz-Arg-NHC12 with sheep
red blood cells (SRBC) and HRBC due to their different membrane
protein/lipid composition. SRBC is a little more resistant than HRBC
to the hemolytic effect of surfactant, but in both cases, the micellar
form of the surfactant is the entity responsible of the hemolytic ef-
fect. As HC,, cAH__ value was higher than the CMC value. Thus, a
biphasic behavior was observed for the surfactant studied, showing
a wide range of protective concentrations when HRBC were test-
ed, while for SRBC, the degree of protection of Bz-Arg-NHC_, was
about 50% lower than for HBRC. However, only for SRBC treated
with Bz-Arg-NHC , a remarkable volume expansion was evidence,
although no correlation with the antihemolytic potency was found.

Key words: Arginine based surfactants; hemolysis; antihemolysis;
lipid composition; microvesicles

(390) INTERACTION OF AMPHOTERICIN B WITH A SYN-
THETIC GLYCOLIPID IN LANGMUIR MONOLAYERS
John Jairo Pinzén Barrantes, Genaro Angeloni, Raquel Vico
Facultad de Cs Quimicas, UNC, INFIQC-CONICET.

Amphotericin B (AmB) is an amphipathic polyene antibiotic used
to treat systemic fungal infections. The therapeutic action as well
as the toxic side effects of AmB depends directly on the molecular
organization of the drug. AmB posses very low solubility in aqueous
media and new alternatives for its administration are needed. An in-
teresting strategy is the use of surfactants to transport hydrophobic
drugs. In previous work we have synthesized a glycolipid formed by
p-cyclodextrin and an alkyl chain (CD, ). The surface behavior at
the air-water interface of CD,,, alone and in the presence of other
amphiphiles, is well known.!

As this glycolipid could offer an alternative to transport AmB our
aim was to get inside about the interactions established among
them. For this purpose, Langmuir monolayers of films formed by
AmB and AmB/BCD, , were studied at the air-water interface and
their topography accessed by Brewster angle microscopy (BAM).
Also spectroscopic techniques such as NMR, circular dichroism and
FT-IR were performed to elucidate the interactions. Our study indi-
cates that strong interactions take place among AmB/BCD,  mainly
through the sugar moieties. Also, the organization acquired by AmB
at the interface varies considerable due the presence of fCD, . The
presence of BCD,, favors the monomeric form of the drug which
highly desirably for clinical use.

Keywords: Amphotericn B, synthetic glicolipid, cyclodextrin, mon-
olayer, nuclear magnetic resonance.
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(551) DIACYLGLICEROL LIPASE ACTIVITY IN ROD
OUTER SEGMENTS DEPENDS ON THE ILLUMINATION
STATE OF THE RETINA

Estefania Chamorro Aguirre, Virginia Gaveglio, Norma Gius-
to, Susana Pasquaré

INIBIBB UNS-CONICET. Dpto. Biologia, Bioquimica y Far-
macia, UNS.

The aim of the present research was to determine how the syn-
thesis of endocannabinoid 2-arachidonoylglycerol (2-AG) for dia-
cylglycerol lipase (DAGL) enzyme is modulated by the illumination
state of the retina. DAGL activity was analyzed in purified rod outer
segments (ROS) obtained from dark or light adapted retinas. Ret-
inas were dissected from the eyes after dark or light adaptation.
Dark-adapted bovine ROS (DROS) and bleached ROS (LROS)
were purified by a discontinuous gradient of sucrose from retinas
whose optic cup was either maintained under dim red light or ex-
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posed to light (3000 luxes) for 30 min. This activity was assayed
using [*H] glycerol-DAG as substrate and determined by [*H]-MAG
production. MAG was partially metabolized to glycerol by MAGL ac-
tion. DAGL activity in LROS was higher than in DROS under all con-
ditions assayed. When the enzyme activity was assayed in a range
between 100 pg and 200 pg of ROS protein, [*H]-MAG production
was increased in LROS (p<0.01). However, the light effect on DAGL
activity disappeared when 300 pg of protein were used. It was also
observed that light increased DAGL activity at 1 and 2 hours of in-
cubation. Interestingly, endocannabinoid production increased at 2
hours in DROS (p<0.001) and LROS (p<0.01) with respect to 1 hour
of incubation. Additionally, it was observed that MAGL associated
to DAGL activity was stimulated by light (p<0.01). The expression
of cannabinoid receptors (CB1 and CB2) was also increased under
light conditions. The data was analyzed using Student t-test, two
way-ANOVA and Bonferroni test to compare different conditions.
These results suggest a light effect on DAGL, the principal enzyme
involved in 2-AG synthesis, as well as on the receptors to which this
endocannabinoid binds to, thus indicating a potential role of 2-AG in
phototransduction processes.

Keywords: Retina, Photoreceptors, 2- arachidonoylglycerol, dia-
cylglycerol lipase

(609) AMYLOIDOGENIC TENDECY OF N-TERMINAL
VARIANTS OF HUMAN APOLIPOPROTEIN A-l

Gisela Marina Gaddi, Silvana Antonia Rosu, Romina Gison-
no, Nahuel Alberto Ramella, Gabriela Sandra Finarelli, Maria
Alejandra Tricerri

Instituto de investigaciones bioquimicas la plata (INIBIOLP).

Amyloidosis is a heterogeneous disease involving protein’s mis-
folding. Among more than 20 described natural variants, some
N-terminal mutated apoA-l (as Leu60Arg (L60R) and Trp50Arg
(W50R) are involved in renal amyloid protein deposition.

Previous studies with other mutants (Gly26Arg, Lys107-0 and Arg-
173Pro) suggested that structural conformational shifts determine
the involvement of apoA-I in this pathology. In the present study we
extended our knowledge and compared protein stability, aggrega-
tion tendency and susceptibility to proteolysis of the protein with the
native sequence (Wt), with the N-terminal variants W50R and L60R.

Structural parameters were analyzed under pH 7.4 and 5.0 by flu-
orescence, following protein chemical denaturalization, Trp arrange-
ment by the quenching with acrilamide and hydrophobic pockets
by the binding of BisAns. The aggregation tendency was evaluated
measuring Thioflavin T associated fluorescence following incubation
at 37°C in the presence and absence of heparin (as a glucosamino-
glycan model). Susceptibly to Trypsin-induced proteolysis was de-
termined at pH 7.4.

Our results show that both mutants are less stable than Wt, es-
pecially L60R (p[] 0.05) and showed a higher quenching of Trp
residues (p[] 0.001); this variant evidenced a loss of hydrophobic
pockets. While the aggregation tendency of both variants was sim-
ilar than Wt at pH 5.0, W50R showed higher ThT binding than Wt
or L60R under this condition. No aggregation of the variants tested
was detected at pH 7.4, either pure or combined with heparin. Sus-
ceptibly to proteolysis was increased for L60R (p[] 0.05) respect Wt
and W50R.

We suggest that structural unstability of the variants induce mis-
folding that could expose binding sites of ligands and cleavage sites
for proteases in the protein which could either increase protein ca-
tabolism or to favor an aggregation-prone conformation. Maybe in-
duced under a pro inflammatory microenvironment.

Keywords: misfolding, aggregation

(1746) OXIDATIVE STRESS AND PEROXISOMAL BIO-
GENESIS

IN MICROSCLEROTIA PRODUCED BY THE ENTOMO-
PATHOGENIC FUNGI

BEAUVERIA BASSIANA AND METARHIZIUM ROBERTSII
Flavia Regina Santos Da Paixdo, Carla Huarte-Bonnet, Mar-
ianela Santana, Nicolas Pedrini

INIBIOLP-UNLP

MEDICINA - Volumen 77 - (Supl. 1), 2017

Insect pathogenic fungi are able to produce resistance structures
called microsclerotia (MS), which are potential candidates for use in
biological control programs. Although oxidative stress was reported
to be involved in MS differentiation in some plant pathogenic fungi,
there is no information available for entomopathogenic fungi.The
main goal of this study was to compare the microsclerotial growth
in Beauveria bassiana strain GHA and Metarhizium robertsii strain
ARSEF 2575, and to characterize the expression pattern of genes
involved in oxidative stress responses and peroxisomal biogenesis.
Fungi were cultured in agitated (250 rpm) complete liquid medium
with optimal carbon/nitrogen ratio for MS production. Daily aliquots
were collected and examined by both optical and transmission elec-
tron microscopy (TEM) after staining with the peroxidase activity
marker 3,3-diaminobenzidine (DAB). Samples were also used for
qPCR analysis to study the expression pattern of superoxide dismu-
tase genes (sod), catalase genes (cat), and peroxins (pex) involved
in peroxisome biogenesis. DAB staining showed high peroxidase
activity in MS for both strains, with lower staining in hypha close
to the borders of the structure. TEM images also showed higher
peroxidase activity in mitochondria and peroxisomes. Although pex
genes were induced in both strains, Bbpex7 was more induced in
B. bassiana, whereas Mrpex19 showed higher expression levels in
M. robertsii. At least one of each oxidative stress marker family was
also induced in both strains. We conclude that an oxidative stress
scenario is triggered in MS producing fungi, including proliferation of
peroxisome-like organelles and high peroxidase activity. More stud-
ies are need to be carried out to elucidate the relationship between
MS formation, oxidative stress and peroxisomal biogenesis to better
understand the similarities and differences found in microsclerotial
metamorphosis of entomopathogenic fungi.

(1234) STRUCTURAL STABILITY STUDIES OF HUMAN
GLYCOGENIN-1 MUTANT ALA16PRO ASSOCIATED
WITH GLYCOGEN STORAGE DISEASE XV

Christian Javier Mufioz Sosa, Juan Agustin Curtino, Maria
Elena Carrizo

CIQUIBIC-CONICET, Dpto. de Qca. Biolégica Ranwel
Caputto, Fac. Cs. Quimicas, U.N. de Cérdoba

Abstract: Glycogenin is a glycosyltransferase that catalyzes the
transfer of glucose residues from UDP-glucose to itself, creating a
linear polymer of approximately 12 glucose units bound by a-1,4-gly-
cosidic linkages. This oligosaccharide chain serves as the primer for
the combined action of glycogen synthase and glycogen branching
enzyme that will complete the polysaccharide synthesis. In humans,
there are two forms of glycogenin, glycogenin-1 and glycogenin-2.
Glycogenin-1 (HGN1) is mainly expressed in skeletal muscle and
heart and to a lesser extent in lung, kidney, brain, pancreas, and
placenta. Instead, glycogenin-2 is primarily expressed in the liver.

Glycogen storage disease (GSD) XV is a rare metabolic disorder
caused by mutations in the GYG1 gene, which encodes HGN1. To
date, eight point mutations have been described in GSD XV pa-
tients. One of them was homozygous for an N-terminal missense
variant (c.46G>C, p.Ala16Pro) of the protein and exhibited skeletal
myopathy with storage of polyglucosan in muscle fibers. The muta-
tion was confirmed at the RNA level but the mutant protein was not
detected in the skeletal muscle biopsy of the patient.

Since human and rabbit glycogenin amino acid sequences are
93% identical, we have introduced Ala16Pro mutation into rabbit en-
zyme, the most studied member of the family, and expressed the mu-
tant in E. coli. We have previously described that Ala16Pro mutant
was inactive for auto- and transglucosylation and has a diminished
substrate binding affinity, probably due to a conformational change.
In order to explain the absence of the protein in the patient muscle
tissue, in this work we have analyzed its stability and oligomerization
state by different in vitro techniques. Here we show that, in contrast
to wild type HGN1, which exists as a dimer, the Ala16Pro variant
forms soluble high molecular weight oligomers. Besides, our results
suggest that the mutant has a less stable conformation, more prone
to proteolytic digestion.

Keywords: glycogen, metabolic disorder, conformational stability

(1242) S-NITROSYLATION OF HUMAN TRIOSEPHOS-



