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ENZ3_Surfactant type influence on the catalytic activity of soybean lipoxygenase
Medina , AV 2. Chaillou, LL". Nazareno, MA ",

(1) Laboratory of Antioxidants and Oxidative Processes, Institute of Chemistry, Faculty of Agriculture and
Agroindustries Faculty, National University of Santiago del Estero.(2) CITSE-CONICET.

The catalytic activity of enzymes is influenced by many physical and chemical factors. Model systems are
used to study this activity based on the properties of amphiphilic molecules to self-organize in solution,
such as micellar systems [1]. Lipoxygenases (LOX) are dioxygenases which catalyze the initial reaction of
oxidation of polyunsaturated fatty acids, containing a 1,4-cis,cis-pentadiene system yielding primary
products with conjugated dienehydroperoxides [2]. In food, these enzymes play an important role in
oxidative processes, therefore several technological processes have been developed for the purpose of
eliminating or reducing its activity [3-4]. The objectives of this work were to study the influence of different
type of surfactants on the soybean LOX catalytic activity and to determine the kinetic parameters
associated with the oxidation reaction. The results of this work indicated that the LOX activity depends on
the nature of the surfactant and its concentration. Activity values obtained for Brij 35 and Tween 20
micelles were superior to those of SDS and AOT. Maximum activity values were obtained at 2.5; 0.8; 3;
and 1 mM of SDS, Brij 35, Tween 20 and AOT, respectively. The non-ionic surfactants promote the
activity, whereas ionic surfactants decrease or totally inhibit this activity.

[1] Purich, D.L., Enzyme Kinetics: Catalysis & Control, Elsevier, Oxford, UK, 2010; [2] Kuhn, H., Structural
basis for the positional specificity of lipoxygenases, Prostaglandins & other Lipid Mediators, 62, 255-270,
2000; [3] Robinson, D.S., W. Zecai,D. Claire & C. Rod, Lipoxygenases and the quality of foods, Food
Chemistry, 54, 33-43, 1995; [4] Porta, H. & M. Rocha-Sosa, Plantlipoxygenases. Physiological and
molecular features, Plant Physiology, 130, 15-21, 2002.

ENZ4_B-galactosidase activity againts different substrates and in the presence of lipid
interfaces

Flores, SS, Perillo, MA, Sanchez, JM.

IIByT.UNC-CONICET. ICTA- FCEFyN. UNC. Av. Velez Sarsfield 1611. Ciudad Universitaria - (6016)
Cordoba (Argentina). e-mail: jmsanchez@efn.uncor.edu

Previously we demonstrated that the activity of a soluble wild-type E. coli B-galactosidase (B-Galy,)
against both lactose (the natural substrate) as ortho-nitrofenilgalactopiranésido (ONPG, artificial
substrate) increases in the presence of multilamellar vesicles (MLVs) composed of neutral and charged
phospholipids. The aim of this study was to compare the activity of a recombinant B-Gal (B-Galyiss)
against two different substrates in the presence of MLVs of different lipid composition. B-Gal s Was
overexpressed in E.coli, and the six histidine residues (His-tag) fused to the carboxyl terminus facilitated
purification by ion metal affinity chromatography (IMAC). The enzyme activity was measured by visible
spectrophotometry, in the absence or presence of MLVs of pure egg phosphatidylcholine (EPC interface)
or at 80:20 molar ratio with dioleoylphosphatidyl glycerol (EPCg,/DOPG,) negative zwitterionic interface).
Kinetic parameters were determined by fitting the michaelian model to the experimental data using
nonlinear regression. Our results showed that the enzyme activity was more efficient against ONPG
compared to lactose (kcat/Kyonpe >kcat/KyLactosa) @S previously described for other beta galactosidase. An
activation of the enzymatic activity but a decrease in the substrate affinity were observed in the presence
of lipid interfaces against both substrates. Those effects were enhanced by the presence of charged
interfaces favored by electrostatic interactions mediated by the presence His residues of the enzyme. The
nature of the substrate not qualitatively affected the kinetics of the reaction catalyzed by B-Gal.iss in the
presence of lipid interfaces.
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