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PREFACIO
El libro de resúmenes del XIII Congreso Argentino de Microbiología General, representa
obras escritas de investigaciones exhaustivas y recientes realizadas en temas vinculados a la
Microbiología General, las cuales fueron evaluadas por pares.
La Microbiología posee una gran diversidad de campos de aplicación, principalmente en el
ámbito de la biotecnología. Las áreas temáticas que abarca este evento incluyen investigación
básica y aplicada en diversidad microbiana; procesos fermentativos; interacción microorganismohospedador; microbiología ambiental y del suelo; biocontrol, biorremediación, biocátalisis entre
otros. Asimismo se da lugar a la Educación como pilar en la formación de futuros profesionales.
Este encuentro tiene como principal objetivo promover el intercambio de información
científica y contribuir a la actualización de docentes e investigadores que trabajan en temas afines
a la microbiología general, generando un ámbito adecuado para la vinculación y discusión entre
los docentes científicos participantes.
Las características principales de este libro de resúmenes son la información, actualización
de conocimientos y el análisis de tendencias futuras en esta disciplina. Este libro está dirigido a
numerosos lectores interesados en las áreas ya mencionadas. Se espera que el contenido sirva de
referencia para científicos y especialistas involucrados en los avances en microbiología general.

Las Áreas temáticas y su codificación, son:
FISIOLOGIA MICROBIANA, FM
INTERACCION EUCARIOTA-PROCARIOTA, IN
BIORREMEDIACION Y BIOCONTROL, BB.
MICROBIOLOGIA AMBIENTAL Y DEL SUELO, MS.
BIOTECNOLOGIA Y FERMENTACIONES, BF.
BIODIVERSIDAD, BD.
MICROBIOLOGIA MOLECULAR, MM.
EDUCACION EN MICROBIOLOGIA, EM.

Página web SAMIGE: www.samige.org.ar
Contacto: info@samige.org.ar
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Miércoles 8 de agosto
08:00-13:00: Acreditaciones en el hall del Auditorio Mauricio López, UNSL
09:00-13:00: Taller pre-congreso: “Escritura de artículos en Inglés: errores frecuentes y tips para evitarlos” Microcine
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Café
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Receso para almorzar
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Himno Nacional y conformación de la mesa académica.
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Palabras de los miembros de la mesa académica:
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17:00-17:10: Moderadora: Dra. Alejandra Pereyra
17:10-17:30: Dr. Donati, UNLP-CINDEFI-CONICET (Bs As): Dualidades y dificultades en la enseñanza de la ciencia
a nivel universitario: ¿resignación o incentivo?
17:30-17:50: Mgr. Villagra, UNSL (San Luis): Desencuentros entre estudiantes y docentes en primer año.
¿Responsabilidades compartidas?
17:50-18:10: Dra. Fernández Scavino, UDeLaR (Uruguay): Challenges and strategies in the teaching of microbiology
for university students with transversal trajectories
18:10-18:30: Preguntas

18:30 - 19:30 Videoconferencia ASM
18:30-19:00: Video interactivo en inglés: “Understanding by design”
Disertante: Dr. Spencer Benson. Chair ASM Education Committee. Director Centre for Teaching and Learning
Enhancement, University of Macau, China.
19:00-19:30: Discusión y Cierre de mesa redonda

19:30 - 21:30 Cóctel de bienvenida
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11:30-12:00: Dra. Agostini, UNRC-CONICET (Córdoba) “Strategies for understanding the bioremediation
potential of native bacterial strains”.
12:00-12:30: Dr. Vázquez, UNSJ (San Juan) “Considerations on the ecology of biocontrol yeasts:
importance of the isolation place”.
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living stromatolites. Ger CJ , Arnau VG, Farías ME , Albarracín VH , Ordoñez OF
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Characterization of the physiological role of the fabh enzyme in M. smegmatis: impact on lipid biosynthesis and viability.
Savoretti F, Crotta Asis A, Gramajo H, Gago G
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Moderadora: Dra. Daniela Russo
15:30-16:00: Dra. Fernández Scavino, UDeLaR (Uruguay) “Denitrification in groundwater: How to decode the identity
of active bacteria”
16:00-16:30: Dra. Martínez, PROIMI (Tucumán). “Bioconversion resources for agro-wastes and wastewaters recovery”
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production
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10:30-11:30: Posters y Café
FM13, FM14, FM15, FM16
MS9, MS10, MS11
BF9, BF10, BF11, BF12, BF13, BF14, BF15

11:30 -12:30: Simposio: Interacción Eucariota- Procariota
Moderador: Dra. Eleonora García Vézcovi
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“Probiotic microorganisms for animal production “
12:00-12:30 Dr. Guy Leblanc, CERELA-CONICET (Tucumán)
“Use of vitamin production by lactic acid bacteria for the development of novel foods and other
applications”
Cierre del simposio
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14:30 - 15:30 Comunicaciones orales
Moderadora: Dra. Julia Pettinari
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Generation of diacylglycerol in mycobacteria: study of key enzymes for the synthesis of triacylglycerides
Crotta Asis A, Gramajo H, Gago G
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15:00-15:15: MM5
PrtA metalloprotease expression contributes to Serratia marcescens biofilm formation
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“Antimicrobial resistance: where do we stand…where do we go?”
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Congreso Argentino de Microbiología General -2018Código de Resumen: MR-001

Sección: Mesa Redonda
Modalidad: Oral
DUALIDADES Y DIFICULTADES EN LA ENSEÑANZA DE
LA CIENCIA A NIVEL UNIVERSITARIO:
¿RESIGNACIÓN O INCENTIVO?
EDGARDO DONATI1 2.
1FACULTAD
2Calles

DE CIENCIAS EXACTAS, UNIVERSIDAD NACIONAL DE LA PLATA.
47 y 115, (1900) LA PLATA, ARGENTINA.

donati@quimica.unlp.edu.ar
A través de esta charla recorremos juntos algunas de las dificultades que forman parte de la actividad
diaria en los cursos universitarios de ciencias y la mirada dual con las que suelen analizarlas. Las
condiciones educativas del entorno y las situaciones precedentes suelen ser elegidas como las
principales causantes de aquellas dificultades que se traducen en fracasos y frustraciones para docentes
y estudiantes. Reflexionaremos si estas dificultades deben aceptarse con resignación o si, en cambio,
son un incentivo para replantearse nuevamente las objetivos de la enseñanza de las ciencias tanto en
cursos centrales como en cursos secundarios para una disciplina. Expondremos la vinculación de
aquellas dificultades en la enseñanza con las metodologías de enseñanza que aplicamos y con nuestra
propia concepción de la ciencia. Finalmente, presentaremos algunas herramientas y estrategias de
amplio espectro que podrían ser útiles para superar las dificultades mencionadas.
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Sección: Mesa Redonda
Modalidad: Oral
DESENCUENTROS ENTRE ESTUDIANTES Y DOCENTES
EN PRIMER AÑO. ¿RESPONSABILIDADES
COMPARTIDAS?
Susana Villagra1 2.
1Departamento

Farmacia.

de Bioquímica y Ciencias Biológicas.Facultad de Química, Bioquímica y
Nacional de San Luis. San Luis, Argentina.

2Universidad

suryvilla@gmail.com
Indudablemente este siglo XXI confirma en los hechos, que después del uso generalizado de Internet,
cambiaron casi abruptamente las maneras de aprender. Nosotros, los que nos formamos en el siglo
pasado, contemplábamos a nuestros docentes, con cierta admiración, ya que ellos y los libros eran los
“dueños” del conocimiento. Hoy, y sin exagerar, está todo en Internet, por lo que las maneras de
aprender han cambiado, pero aún no logramos conciliar una manera de enseñar a la altura de las
circunstancias. Y este desfasaje entre dinámicas de aprendizaje y conformaciones de enseñanza, nos
involucra a todos los integrantes del sistema educativo, ya que en las escuelas secundarias se ha
producido un deterioro, no sólo en la incorporación de cantidad de contenidos, sino en el desarrollo
meta cognitivo, que se traslada posteriormente a las aulas universitarias.
El título de esta presentación, plantea el desencuentro abrupto que se produce en el ingreso a la
universidad, ya que es vox populi el desaliento de los docentes que intentan, en la mayoría de los
casos, enseñar como ellos aprendieron y no logran resultados significativos a pesar de los esfuerzos.
Es que los alumnos ingresantes además de no (poder) incorporar el ritmo acelerado de estudio de los
cursos de ingreso, ni siquiera cuentan con los conocimientos previos básicos que les permitan
apropiarse del léxico imprescindible para poder transitar las primeras asignaturas. Sin contar que, al
decir de la gran mayoría de los docentes que los reciben, “no saben leer, no saben escribir, no
entienden las consignas, no saben razonar y no prestan atención ”.
Caótica situación, sin lugar a dudas, donde las responsabilidades de docentes y estudiantes están
repartidas, pero no equitativamente, porque como lo mencioné anteriormente, los modelos de
aprendizajes cambiaron y ahora les toca cambiar a los modelos de enseñanza. “Pero vienen muy mal
preparados de la secundaria” dice la gran mayoría de docentes universitarios, entonces quizás
tengamos que preguntarnos si desde la uníversidad como institución, se puede y se debe hacer algo al
respecto. La educación en general merece un cambio y la educación universitaria es la que debe tomar
la posta, a sabiendas que cuenta con los mejores recursos humanos para lograrlo, pero que debe asumir
que el compromiso es institucional y personal de todos y cada uno de los docentes, ya que sabemos
que cuando trabajamos en forma mancomunada, los esfuerzos se reparten y los logros son más
importantes. No es empezar de cero, porque ya existe mucho material de trabajo realizado por
especialistas que intentan dilucidar posibles reencuentros fructíferos entre los procesos de enseñanza y
aprendizaje.
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Sección: Mesa Redonda
Modalidad: Oral
CHALLENGES AND STRATEGIES IN THE TEACHING OF
MICROBIOLOGY FOR UNIVERSITY STUDENTS WITH
TRANSVERSAL TRAJECTORIES
Ana Fernández Scavino1 2.
1Departamento

de Biociencias. Facultad de Química y Facultad de Ciencias. 2Universidad
de la República. Montevideo. Uruguay.

afernand@fq.edu.uy
La Universidad de la República apuesta a la flexibilidad y transversalidad curricular. En este contexto,
los estudiantes de las carreras de Químico, Ingeniería de Alimentos y Bioquímico de las Facultades de
Química y de Ciencias de la Udelar cursan la asignatura Microbiología General en el tercer año de
ingreso a la universidad en el marco de diferentes trayectorias educativas. La formación previa en
conceptos relacionados con la biología, química y bioquímica, así como las expectativas de estos
estudiantes respecto a la aplicación de los conocimientos de Microbiología al ámbito profesional son
diferentes. Otros importantes desafíos que se enfrentan en la enseñanza de esta asignatura son la escasa
interacción entre docentes y estudiantes, especialmente en las clases masivas, y la dificultad de los
estudiantes para sedimentar e integrar los nuevos conocimientos, que se manifiesta especialmente
cuando se trata de tomar decisiones y resolver problemas. Con el objetivo de superar estas dificultades
hemos implementado, en carácter de piloto, un proyecto que propone una estrategia de enseñanza que
promueva el aprendizaje activo y reflexivo a través de un proceso de resolución de problemas.
Aplicamos la estrategia de aprendizaje basado en problemas (ABP), la cual coloca al estudiante en el
centro del proceso educativo con autonomía y responsabilidad. En esta estrategia el docente sustituye
el lugar tradicional de proveedor de conocimientos por el de facilitador del proceso de aprendizaje,
favoreciendo el desarrollo de capacidades de búsqueda de información, formulación de problemas y
elección de alternativas para resolverlos. En este trabajo se muestran los pasos seguidos para
implementar esta estrategia y los resultados académicos obtenidos, así como la valoración de
estudiantes y docentes sobre la modalidad adoptada.
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Sección: Simposio
Modalidad: Oral
STRATEGIES FOR UNDERSTANDING THE
BIOREMEDIATION POTENTIAL OF NATIVE
BACTERIAL STRAINS
Elizabeth Agostini1 2.
1Dpto.

Biología Molecular, FCEFQyN-Universidad Nacional de Río Cuarto. 2Ruta 36 Km
601 (5800) Río Cuarto. Córdoba, Argentina. eagostini@exa.unrc.edu.ar.

eli-agostini@hotmail.com
Due to extensive industrialization and increase in population density, we are faced with problems
related to environmental pollution, which represent a great challenge. In fact, there are many areas
contaminated with a wide variety of toxic substances of different nature, as a result of the discharge of
industrial and domestic wastewater that are frequently released with an improper treatment or
untreated. This problem demonstrates the need to carry out preventive actions (controlling and limiting
the discharge) and also of developing effective methods for their proper treatment before they are
released into the environment. Among various alternatives, bioremediation through the application of
native microorganisms is highlighted because it represents an economic and efficient strategy for this
porpouse. However, there are numerous aspects of these biological processes that have not yet been
sufficiently studied and deepened, for this reason our research group use different approaches in order
to gain a better understanding of the bioremediation potential displayed by some native bacterial
strains, which were isolated from industrial polluted areas. These strains were characterized and
identified, allowing to select some isolates and consortia with high capacity to tolerate and/or remove
contaminants of different chemical nature. Then, the studies focused mainly on a consortium called
SFC 500-1, composed by Acinetobacter guillouiae and Bacillus sp. By means of high resolution
microscopy, biochemical, molecular and proteomic approaches, it was studied in depth about adaptive
mechanisms, as well as about some degradative pathways and biotransformation/biosorption
mechanisms. The results indicated that these microorganisms develop a series of adaptive mechanisms
that involve changes at the membrane level; the activation of a stress response aimed to remove
reactive oxygen forms and the prevention of protein denaturation through induction of chaperones; the
metabolism of toxic compounds, and the induction of a series of energy-dependent efflux pumps that
extrude some toxic chemicals. All of these systems allow evading cell damage under such stressful
conditions. In addition the bioremediation potential was evaluated at laboratory and microcosms scale,
determining that the consortium SFC 500-1 could be applicable for the biotreatment of industrial
effluents and/or polluted aqueous solutions.
These studies contribute to the development of an adequate treatment strategy and its subsequent
application, in order to mitigate environmental pollution.
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CONSIDERATIONS ON THE ECOLOGY OF BIOCONTROL
YEASTS: IMPORTANCE OF THE ISOLATION PLACE
Fabio Vázquez1.
1Instituto

de Biotecnología. Universidad Nacional de San Juan. San Juan, Argentina.

vazquette@yahoo.com
There is an established opinion that the origin of biocontrol microorganisms of fungal diseases of
fruits should be associated with the fruit itself and its environment. Even so, the results of
investigations carried out by our working group suggest that yeasts isolated from environments where
the selection pressure is the competition, demonstrate effectiveness for the biocontrol of fungal
diseases of fruits. An example is the fungal diseases of table grapes. Sixty five biocontrol yeasts were
assayed in vivo and 16 of them (15 Saccharomyces cerevisiae and 1 Schizosaccharomyces pombe)
showed antagonistic properties against B. cinerea. All yeast isolates determined as biocontrol agents
under in vivo conditions were isolated from fermenting musts. Viticultural yeasts isolated from
fermenting musts, vineyardsoil were also found effective as in vivo biocontrol agents against
filamentous fungi involved in grape sour rot. Forty-three (16 Saccharomyces and 27 nonSaccharomyces) showed antagonistic properties against some of the fungi assayed in grapes at 25 o C.
Yeast isolates determined as biocontrol agents under in vivo conditions were isolated from fermenting
musts and viticultural soils (95%). Saccharomyces yeasts presented a higher number of antifungal
patterns than non-Saccharomyces yeasts. Another protruding example is the action of biocontrol yeasts
against Colletotrichum gloeosporioides on ripe olive fruits. Three vitivinicultural yeasts isolated from
fermenting must showed antagonistic properties against C. gloeosporioides in olive fruits: According
to in vitro assays, these enological yeasts used several competitive strategies to reduce fungal growth.
Results suggest that competition for limiting resources and antibiosis could be involved in control of
anthracnose in olive fruits. Microorganisms naturally present on the surface of fruits or vegetables are
the most common source of antagonists against fungal fruit diseases. However, microenvironments
with selective stress factors, as the fermentatives, can be relevant sources of microorganisms with
biocontrol purposes. Wine fermentation is a complex ecological and biochemical process involving the
sequential development of different yeast taxa. Microorganisms involved in winemaking are also
exposed to challenging conditions like competition for substrates, and osmotic and ethanol stress.
Growth of antagonists in stressful environments can deeply affect their survival and effectiveness.
Consequently, enological yeasts may have a competitive advantage. In adition, certain enological
yeasts produce mycocins that inhibit other microorganisms, which enhances their competitive strategy.
Our results suggest that stressful environments such as fermenting grape must and the plant
phyllosphere are posible. This strongly suggest that the ideas on isolation of biocontroller yeasts can
be revised in function of finding new source of isolations for this type of microorganisms.
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DENITRIFICATION IN GROUNDWATER: HOW TO
DECODE THE IDENTITY OF ACTIVE BACTERIA
María Inés Bellini1 2, Silvana Tarlera1 2, Ana Fernández Scavino1 2
1Lab.

Microbiología Ambiental y Ecología Microbiana. Dpto de Biociencias. 2Fac de Qca
e Instituto Qca Biológica, Facultad de Ciencias, Universidad de la República, Montevideo.

afernand@fq.edu.uy
Groundwater reservoirs constitute important freshwater resources. However, these ecosystems are
highly vulnerable to contamination and have to rely on the resident microbiota to attenuate the impact
of this contamination. Nitrate is one of the main contaminants found in groundwater, and bacterial
denitrification is the key process that removes the compound. We studied the response of indigenous
microbial communities from a low impacted aquifer to a nutrient load. Denitrification rates were
measured in groundwater samples from three different sites with nitrate, acetate and pyrite
amendments. Denitrification was feasible under in situ nitrate and electron donor concentrations,
although the lack of readily available organic energy source would limit temporally the attenuation of
a nitrate input. DNA-stable isotope probing combined with amplicon sequencing of 16S rRNA, nirS
and nirK genes, was used to identify the active denitrifiers and to corroborate that the previously
isolated bacteria were representative members of the community. Bacteria of the phylum
Betaproteobacteria were the dominant denitrifiers in two of three sites, with different families being
observed; members of the genus Vogesella (Neisseriaceae) were key denitrifiers at one site, while the
genera Dechloromonas (Rhodocyclaceae) and Comamonas (Comamonadaceae) were the main
denitrifiers detected at the other sites. Our results indicate that indigenous bacteria in the Raigón
aquifer in Uruguay have the capacity to overcome high nitrate contamination and exhibit taxonomic
and functional gene diversity.
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BIOCONVERSION RESOURCES FOR AGRO-WASTES
AND WASTEWATERS RECOVERY
M. Alejandra Martínez1 2.
1PROIMI

Planta Piloto de Procesos Industriales Microbiológicos. CONICET.
amartinez@proimi.org.ar. 2Facultad de Ciencias Exactas y Tecnología. Universidad
Nacional de Tucumán (4000) Tucumán, Argentina.

ale.martinez.unt@gmail.com
Within a circular economy concept, the bioproduction of fuels and chemicals must propose minimized
costs, so that the process is competitive relative to petroleum-based production. Therefore, the
substrate costs must be reduced by employing inexpensive carbon sources, such as agroindustrial byproducts and even commercial refuse. Unfortunately, the most convenient microorganisms for a
bioconversion are typically unable to degrade such substrates, thus the discovery and development of
biocatalytic systems together with advances in other areas, such as synthetic biology, has expanded
substrate ranges towards feasible bioprocess. Biocatalytic progress for vegetal biomass conversion into
valuable products will be discussed, including biofuels and nutraceutics. Furthermore, novel
approaches to utilize wastewaters will be also considered.
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PROBIOTIC MICROORGANISMS FOR ANIMAL
PRODUCTION
Cecilia Dogi1.
1FCEFQyN-Universidad

Nacional de Río Cuarto-Ruta 36 Km 601 (5800) Río Cuarto-

Córdoba.

cdogi@exa.unrc.edu.ar
The need to improve livestock companies, decreasing production costs and maximizing productivity,
led to the use of antibiotics to sub-therapeutic levels such as promoters of growth, with the purpose of
increase animal health by lowering mortality, the incidence of diseases and improving the utilization
of nutrients by the animal. However, these generated worldwide concern about the possible resistance
of some microorganisms to certain antibiotics, and that they could potential to transfer resistant genes
from the animals towards the human microbiota which led to its ban by the European Union from the
year 2006. Hence, many activities were initiated to establish alternative strategies aimed at preventing
the growth of pathogenic bacteria in farm animals, to maintain their health and performance.
Accordingly, probiotics, have been suggested as alternatives to antibiotics. The currently accepted
Food and Agriculture Organization/World Health Organization definition of a probiotic is ‘‘live
microorganisms which, when administered in adequate amounts, confer a health benefit on the host”.
The health-promoting properties attributed to probiotics are multiple. It was assumed that the effect of
probiotics was linked to the gastrointestinal tract and effects on incidence of diarrhea and other gut
infections are expected. In the last years we have explored the probiotic potencial of different yeasts
and bacteria strains. Previous works demonstrated that Saccharomyces cerevisiae RC016 previously
isolated from gut pig, was able to stimulate mice immune system, increasing the number of IgA+ cells
at gut level and activating the phagocytosis of peritoneal macrophages. Administration of this yeast in
piglets after weaning lead to increase in s-IgA, the number of goblet cells in small intestine, and all the
growth parameters measured as well as a modulation of gut microbiota. Growth performance is a
major indicator of farm animals wellbeing because this is directly tied to efficiency of feed utilization
and profitability of production. In addition to these results, we observed that the lactic acid bacteria
Lactobacillus rhamnosus RC007 counteract the negative effects of the mycotoxin deoxinivalenol
(DON) in a jejunal explants model. The mechanisms implicated in this beneficial effect were a reduce
in the proinflammatory cytokines and paracellular permeability induced by DON, helping to maintain
normal function of the gut mucosa, not only by enhancing barrier function but also by modulating the
gut immune response. In recent years, it has been elucidated that a healthy gut is the most important
precondition for transforming nutrients into performance. The strains evaluated have the potential to
be used as probiotic to be included in animal feed additives. They represent a potential safe advance to
control enteric bacterial diseases, gut inflammation and to improve gut immunity.
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USE OF VITAMIN PRODUCTION BY LACTIC ACID
BACTERIA FOR THE DEVELOPMENT OF NOVEL
FOODS AND OTHER APPLICATIONS
Jean Guy LeBlanc1.
1CERELA-CONICET.

Chacabuco 145. (4000) Tucumán, Argentina.

leblanc@cerela.org.ar
Some Lactic Acid Bacteria (LAB) have the ability to produce certain vitamins such as the water
soluble B Group vitamins folate, riboflavin, thiamine, etc. Vitamin production is a strain dependent
trait. Growth media, food matrix and the conditions of the gastrointestinal tract can all affect vitamin
production. Wild types strains isolated from a wide range of ecological niches (foods, animals, plants)
and genetically modified LAB have been used in order to produce novel vitamin bioenriched foods.
These foods or some of the vitamin producing strains have been able to exert beneficial effects in
laboratory animal models and could be used for human consumption or animal production. Also, other
non-nutritional functional properties of vitamin producing LAB such and anti-inflammatory, anticolitis, anti-mucositis, anti-neurodegenerative and potential anti-cancer effects have also been shown.
These newly identified strains could be used as an economically feasible alternative to chemical
fortification with folic acid (that does not exist in nature and that can cause many undesirable
secondary effects) in order to provide health promoting effects to human and other animals health and
well-being.
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FUNGAL ENDOPHYTES: OLD TOOLS FOR NEW
BIOCATALYTIC VENTURES
Francisco Cecati1 2, Cynthia Magallanes Noguera1 2, Marcela KurinaSanz1 2.
1INTEQUI-CONICET,

Facultad de Química, Bioquímica y Farmacia, Universidad

Nacional de San Luis. 2Almirante Brown 1455, San Luis, Argentina.

marcelakurina@gmail.com
The assessment of the cross-talk between plants and their endophytes not only unveil amazing
allelopathic mechanisms, but also inspires in the design of biotechnological strategies. These
communities of microorganisms have co-evolved with their host plants developing incredible
biochemical tools, as well as the ability to synthesize an immense diversity of bioactive metabolites. In
this work, we will show how endophytes, isolated from South American endemic plants, are suitable
to enlarge the tool-box of biocatalysts for the generation of valuable bioproducts. Their biocatalytic
skills allow them to transform hydrocarbon terpenes and other natural products selectively. Their
robustness lets them to be used to change the aroma notes of complex chemical volatile matrices, such
as essential oils, that are naturally antimicrobial. Moreover, the bases of a biotechnological process to
obtain an enantiomerically pure terpenic derivative were set up using agro-industrial wastes as
substrates.
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QUORUM -QUENCHING AS A TOOL FOR
MICROFOULING CONTROL AND INHIBITION OF
BACTERIAL FISH PATHOGEN´S BIOFILMS ON
AQUACULTURE
Homero Urrutia-Briones1 2.
1LAB

de Biopelículas y Microbiología Ambiental, Centro de Biotecnología, Universidad de
Concepción. 2Chile, Casilla 160-C.

hurrutia@udec.cl
Los materiales expuestos al agua, sufren el fenómeno de acumulación de depósitos orgánicos no
deseados sobre sus superficies (incrustaciones o fouling), que en redes de acuicultura marina
ocasionan graves pérdidas económicas, al obstruir la circulación del agua y servir como reservorio de
patógenos de peces. El proceso comienza con la distribución de una película molecular de material
orgánico disuelto, que luego es colonizada por bacterias (colonizadores primarios), microalgas
(especialmente diatomeas) y / o cianobacterias, que unidas forman una biopelícula (microfouling),
compuesta células inmersas en sustancias poliméricas extracelulares (EPS), sintetizadas por los
mismos microorganismos. Ello permite, que la superficie facilite el asentamiento posterior de
especies macro-incrustantes (macrofouling). En muchas bacterias la expresión de los genes asociados
a síntesis de EPS, es modulada por un sistema de regulación de transcripción dependiente de
densidad celular (Quorum Sensing o, QS), que constituye un mecanismo de comunicación intercelular,
orientado a coordinar procesos fisiológicos y actividades cooperativas de bacterias a nivel de
población. Depende de la producción, secreción y detección de auto-inductores pequeños y difusibles,
como lactonas acilo-homoserina (AHL), oligo-péptidos auto-inductores (AIP) y auto inductor 2. El
bloqueo del circuito de quórum (denominado: Quenching de Quórum o, QQ), para inhibir la síntesis
de EPS, se propone como ruta prometedora para prevenir la formación la formación de microfouling.
En nuestro Laboratorio, se está explorando la capacidad de bacterias, algas y líquenes, de producir
metabolitos con actividad QQ, para controlar el desarrollo de fouling en redes de acuicultura, con
énfasis en control de asentamiento de patógenos de peces. Para ello, desde bacterias componentes de
microbiota de salmónidos y de líquenes antárticos, buscamos metabolitos que afectan la formación de
biopelículas de Flavobacterium psychrophilum 19749 y Vibrio anguillarum 3276. A partir de
extractos totales y fraccionados, se buscó sideróforos, peróxidos, moléculas auto-inductoras (AI1) y se
investigó el potencialidad efecto QQ, de estos extractos, sobre el circuito QS tipo 1, (cepas
reporteras), explorando su acción sobre: a) la degradación del auto-inductor C6-HSL de Vibrio
anguillarum 3276; b) la transcripción del ARNm vanT, activador transcripcional maestro del sistema
QS de Vibrio anguillarum 3276; c) la síntesis de VanT y d) la actividad de unión de proteínas totales
de Vibrio anguillarum 3276 a la región promotora de ADN.
Se aisló una cepa (Pseudomonas fluoresens FF48), capaz de sintetizar sideroforos, e inhibir en un
99.9% la velocidad de crecimiento especifica (µ) de biopelículas de Flavobacterium psychrophilum
19749, y dos cepas (Raoultella sp. R5B1, FF48, y Acinetobacter sp., C34) que produjeron extractos
capaces de estimular la degradación del 20% a 30% de la señal C6-HSL de Vibrio anguillarum3276.
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ANTIMICROBIAL RESISTANCE: WHERE DO WE
STANDWHERE DO WE GO?
Gabriel O Gutkind1.
1Universidad

de Buenos Aires-CONICET, Facultad de Farmacia y Bioquímica, Cátedra de
Microbiología.

ggutkind@ffyb.uba.ar
Antimicrobial resistance (AMR) is a complex problem, affecting the community at all levels,
depending on a complex net of events connecting the hospitalized patients, the community, travel and
human migrations, food production chains, water supply, animal health in general and the
environment at different levels.
During the UN General Assembly (Sept 2016) it was defined as one of the main risks for human
development, and state members compromised cooperative efforts on the common initiative known
as “One Health”. As a problem to global human health it requires actions form all government sectors.
The lecture will cover the molecular basis for -lactams resistance, the origin of the structural and
regulatory genes, the role of different genetic platforms in their recruitment, expression, evolution and
dissemination. Not by chance, a nice part of the lecture will focus on the CTX-M and PER
-lactamase families, reserving some time for KPC-2 (and other) carbapenemases.
At some time, we will analyze how (“metagenomic”) genes sharing some homology to known
clinically relevant -lactamases can be transformed into efficient enzymes just manipulating a few
aminoacid positions, and explore the currently accepted paradigm of antibiotic pressure driven
selection, as well as the path followed by genes from their natural (chromosomal) location in the
environment to the outermost clinical relevant resistant microorganisms.
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IMPACT OF THE Rosmarinus officinalis 1,8-CINEOLE
ESSENTIAL OIL ON THE STRUCTURE AND VIABILITY
OF PREFORMED Klebsiella pneumoniae BIOFILM
Nicolás M Vázquez1, Estela M Galván2, Silvia Moreno1.
1Lab.

de Farmacología de Bioactivos Vegetales, CEBBAD, Universidad Maimónides. 2Lab.
de Patogénesis Bacteriana, CEBBAD, Universidad Maimónides.

nicolas.vazquez@live.com.ar
Microbial biofilms are bacterial communities embedded in a self-producing matrix that develop on
both living and nonliving surfaces, which exhibited a high resistance to antibiotics and the host
immune defenses. In recent years, compounds of plant origin have been proposed as new alternatives
for controlling infections caused by bacteria with biofilm-forming capacity. This study addresses the
antimicrobial effect of 1,8-cineole, a main constituents of Rosmarinus officinalis essential oil against
Klebsiella pneumoniae, a pathogen that can causes infections associated with biofilms. Biofilms of K.
pneumoniae clinical isolates were developed at 37 °C in M9 medium on polystyrene 96-well plates.
After 24 h, biofilms were treated with increased concentrations of the main constituents of rosemary
essential oil for additionally 24 h. Following incubation, culture supernatants were discarded, and
biofilms were stained with crystal violet (CV) to determine biofilm biomass. Additionally,
fluorescence microscopy and confocal scanning laser microscopy (CSLM) were used to study biofilm
structure.Colony-forming units (CFU) were determined to assess bacteria viability by the broth
microdilution technique. Results obtained after CV staining showed that 1,8-cineole, one of the main
essential oil constituents of Rosmarinus officinalis, at 1-2% v/v was able to significantly reduce the
biomass of 24-h preformed biofilm. Data obtained by CFU counting evidenced that this treatment with
1,8-cineole allowed a reduction in bacterial viability (approximately 2 logs reduction) compared to the
untreated control. Besides, we investigate the effect of 1,8-cineole on the structure of the 24-h
preformed biofilm using the variant of a clinical K. pneumoniae isolate transformed with a plasmid
expressing the green fluorescent protein GFP by CLSM. Bacterial samples treated with 1% and 2% v/v
of 1,8-cineole showed dispersed layer of bacteria adhered to the surface of the coverslip and small
multicellular aggregates, respect to the untreated control in which a regular complex matrix was
observed. Biomass quantification with Comstat software (ImageJ) showed that the plant compound at
1% and 2% v/v decreased K. pneumoniae biofilm biomass 4 and 11 times, respectively, compared to
biofilms treated with 0.5% ethanol (vehicle). Our findings support the idea that 1,8-cineole shows a
high potential for the prevention/treatment of infections associated with K. pneumoniae biofilms.
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CHEMICAL CHARACTERIZATION OF ANTIFUNGAL
LIPOPEPTIDES PRODUCED BY Bacillus amyloliquefaciens
SL-6
Mariana E Cozzolino1, Pablo A García1, Patricia G Silva1.
1Área

Microbiología. Universidad Nacional de San Luis.

marianacozzolino@gmail.com
Bacillus lipopeptides, produced by non-ribosomal peptide synthetases, are promising antifungal
compounds against a wide range of phytopathogenic agents. These metabolites are small molecules
(900-1550 Da) that contain a cyclic structure of 7 to 10 amino acids and a beta-hydroxy fatty acid or
beta-amino fatty acid of variable lengths. They have been grouped into three families known as
surfactins, iturins and fengycins according to their structural characteristics. These secondary
metabolites are secreted as a mixture of homologues and/or isoforms. The present study reports the
isolation and chemical characterization of fengycins synthesized by B. amyloliquefaciens SL-6, active
against fungal phytopathogens.
The SL-6 strain was grown in batch culture with orbital shaking at 200 rpm for 24 h at 30ºC, using
Synthetic Mineral Broth. Lipopeptides in cell-free supernatant (CFS) were precipitated overnight, at
4°C by addition of HCl (c) up to pH 2; the post-centrifugation supernatant was discarded and the
yellow pellet was extracted with methanol to ten-fold concentration (ME10x). Antifungal titers of CFS
and ME10x were estimated against Alternaria alternata and Botrytis cinerea by two-fold serial
dilution, assayed using well diffusion method. Thin layer chromatography (TLC) were performed to
separate lipopeptides from ME10x, using chloroform/methanol/water (65:25:4 v/v/v) as
chromatographic system. Bands were visualized with ninhydrin, water and UV light to calculate
retention factors (Rfs). Then, bioautographic assays were carried out with both fungi. Bioactive
lipopeptides were scratched from the silica plate and extracted with methanol for chemical
characterization by nanoHPLC-ESI-MS/MS and UV-MALDI-TOF-TOF.
The antifungal activity against B. cinerea and A. alternata in CFS was 25 AU/ml and 400 AU/ml
respectively; without significant loss of titers in ME10x (200 AU/ml and 3200 AU/ml). TLC
visualization methods showed the migration pattern of fengycins (Rf~0.1-0.2), bacillomycin (Rf~0.3),
iturin A (Rf~0.4) and surfactins (Rf~0.7-0.8). Although, TLC-bioautography indicated a unique
inhibition zone at Rf~0.1-0.2 for both organisms. ESI and MALDI mass spectra revealed the presence
of two main signals (m/z 1464.8, 1478.8) and four weaker ones (m/z 1435.8, 1449.8, 1491.8, 1506.8)
corresponding to fengycins homologues ranging from C14 to C17; whereas three iturins were detected
at much lower intensity signals (m/z 1044.5, 1058.5, 1072.7). By MS/MS, fragmentation patterns
showed the pairs of ions m/z 1080, 966 and m/z 1108, 994; which are considered fingerprints of
fengycin isoforms A and B, respectively.
Therefore, six different homologues of fengycins A (C14 to C17) and fengycin B (C16–C17) secreted
by B. amyloliquefaciens SL-6 were the major antagonistic compounds against the phytopathogens A.
alternata and B. cinerea.
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BIOFILMS: INCREASED TOLERANCE TO PENICILLIN
IN Streptococcus uberis ISOLATED FROM BOVINE
MASTITIS
Silvana A Dieser1, Alumine S Fessia1, Anabella R Zanotti1, Claudia G
Raspanti1, Liliana M Odierno1.
1Fac.

Cs. Exactas, Fco-Qcas y Naturales. Universidad Nacional de Río Cuarto.

afessia@exa.unrc.edu.ar
Mastitis is the most common and expensive disease affecting dairy cows throughout the world.
Streptococcus uberis is one of the most prevalent environmental pathogens, causing a significant
proportion of subclinical and clinical intramammary infections. Penicillin is still one of the first-line
-lactam antibiotics for the prophylaxis and treatment of pathologies in animals, including mastitis.
Therapeutic failures cannot always be explained by the occurrence of antibiotic resistance
determinants. Biofilm formation is a mechanism that allows to pathogens to become persistent
colonizers, resist clearance by the host immune system, and enhance their resistance to antibiotics. We
recently reported that more of 90% S. uberis isolates are able to produce biofilms in broth
supplemented with 0.5% glucose or 1% sucrose. The objective of this study was to evaluate a possible
relationship between biofilm formation ability, fibronectin and laminin addition, and penicillin
tolerance of 34 S. uberis isolates, both for biofilm-growing bacteria and for planktonic bacteria.
Minimal inhibitory concentrations (MIC) of penicillin for all isolates were determined in Mueller
Hinton Broth (MHB) according to the 2012 guidelines of the CLSI. Antimicrobial susceptibility of
bacteria embedded in a 24 h biofilm, minimum biofilm inhibitory concentration (MBIC) and minimum
biofilm eradication concentration (MBEC) were determined using Calgary Biofilm Pin Lid Device.
Laminin or fibronectin were supplemented at a concentration of 10 g/Ml. The MIC values of
penicillin of S. uberis planktonic cells varied between 0.09 and 0.83 µg/mL; hence all isolates were
sensitive to penicillin. MBIC values varied between 0.25 to 4 µg/mL, whereas MBEC values ranging
from 8 to 256 µg/mL. These results shows that biofilm-growing S. uberis cells required higher
concentrations of the antibiotic than those needed to inhibit planktonic cells. Similar MBIC values of
penicillin were obtained when S. uberis cells growing in THB supplemented or not with laminin or
fibronectin, whereas the MBEC values increased 5 times when both proteins were added to culture
medium in relation to the medium without proteins. To the best of our knowledge, this is the first
report of enhanced tolerance to penicillin likely related to a higher production of biofilms stimulated
by laminin or fibronectin, glycoproteins found in extracellular matrix. Therapeutic failures of
penicillin to treat S. uberis infections may be due to biofilm formation. Culture techniques using
Calgary Biofilm Device reveal the properties of biofilm growing bacteria and, antibiotic susceptibility
testing therefore gives more accurate results than ordinary culture techniques, reflecting the increased
tolerance of the bacteria living in biofilms. Further investigations to establish epidemiological cutoff
values of penicillin more stringent seems mandatory for successful therapy of persistent infections
caused by biofilm growing cells of S. uberis.
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FIBRONECTIN AND LAMININ INDUCES IN VITRO
BIOFILM FORMATION BY Streptococcus uberis
Alumine S Fessia1, Silvana A Dieser1, Anabella R Zanotti1, Claudia G
Raspanti1, Liliana M Odierno1.
1Fac.

Cs. Exactas, Fco-Qcas y Naturales. Universidad Nacional de Río Cuarto.

afessia@exa.unrc.edu.ar
Streptococcus uberis is one of the most important environmental pathogens associated with clinical
bovine mastitis, but such bacterial infections can evolve towards chronic and subclinical mastitis, with
high cell counts and persistence of the bacteria in the mammary gland. They represent a serious
economical problem for dairy farmers with reduction of milk production and quality. Biofilm is a
structured microbial community of bacterial cells added and embedded in an extracellular polymeric
matrix. Biofilm formation increases the resistance to both the host immune system and the
antimicrobial agents, and therefore represents one of the most important survival mechanisms of
bacteria persistently colonizing the extracellular niche. S. uberis is also known to adhere, and
subsequently penetrate, and even survive within the epithelial cells of the mammary gland. The role of
the high-molecular weight glycoproteins of the extracellular matrix as laminin and fibronectin in this
adherence has been described, forming a bridge between the host cell and the bacterial pathogen that
leads to adhesion and internalization in the mammary epithelial cell. The objective of this work was to
evaluate the effect of fibronectin and laminin on the ability of in vitro biofilm production in 34 S.
uberis isolates. S. uberis in vitro biofilm formation in Todd Hewitt broth (THB) was determined by
growing of overnight cultures in THB and using crystal violet staining. Laminin or fibronectin were
supplemented at a concentration of 10 g/mL. Each isolate was tested in triplicate, and the assay was
repeated two times. The following classification was used for the determination of in vitro biofilm
formation: no biofilm production (ODs  ODnc), weak biofilm production (ODnc < ODs  2 ODnc),
moderate biofilm production (2 ODnc < ODs  4 ODnc) and strong biofilm production (4ODnc <
ODs). It was observed that a high percentage (76.5%) of the isolates was classified as weak biofilm
producers in THB, while moderate producers and non-biofilm producers were observed in 5.9% and
14.7%, respectively, of the isolates. A lower percentage (2.9%) of non-biofilm producer isolates was
observed in the medium supplemented with laminin, while weak and moderate biofilm producers were
detected in 50% and 38.2%, respectively, of the isolates. When THB was supplemented with
fibronectin, all the S. uberis isolates showed in vitro biofilm-forming capacity. Fifty-three percent of
them were classified as strong biofilm producers, while forty-seven percent were moderate and weak
producers. To the best of our knowledge, this is the first report of in vitro biofilm formation of S.
uberis induced by both fibronectin and laminin, being the first was more effective. Further
investigations to understand the role of biofilm in the survival strategy of S. uberis and the complex
relationships between biofilm formation and adhesion-supporting extracellular proteins are warranted.
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EPS II FROM Sinorhizobium meliloti AS AN ADHESIVE
MOLECULE IN MULTI-SPECIES BACTERIAL
AGGREGATES
Natalia Nocelli1, Fiorela Nievas1, Walter Giordano1, Pablo Bogino1.
1Universidad
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Sinorhizobium meliloti is a rhizobium able to establish a nitrogen fixing symbiosis with the Medicago
legume. This bacterium produces a mix of exopolysaccharides (EPSs) identified as succinoglycan or
EPS I and galactoglucan or EPS II. EPSs play a major role in the bacterial processes of cell
aggregation, flocculation, and biofilm formation. Those physiological events are critical for the initial
steps of the interaction mechanism between bacteria and eukaryotic hosts.
Bacterial aggregation is a highly specific process which involves interaction between molecules from
bacterial surfaces that act as adhesins and complementary receptors, which are carbohydrates and
proteins respectively. The bacterial aggregative mechanism can occur between bacteria belonging to
the same species (autoaggregation) or between bacteria of different genus (co-aggregation). Since the
process requires protein-saccharide interactions on the surfaces of both partners, aggregation can be
modulated by the regulation of EPSs synthesis. Co-aggregation interactions contribute to the initial
development of biofilms through specific recognition and adhesion of single, genetically different
bacteria in suspension and the subsequent adhesion of previously co-aggregated cells.
The aim of the present work was to study co-aggregation between S. meliloti strains and different
rhizospheric bacteria. The co-aggregative phenotype was analyzed in the wild type S. meliloti Rm
8530 strain (complete EPS producer) and in their derivative mutants in the EPS synthesis: exoY strain
(EPS I defective), expA strain (EPS II defective) and exoY-expA double mutant strain (DM, EPS
defective). Each S. meliloti strain was tested for co-aggregation with microorganisms that share the
same ecological niche, including Pseudomonas fluorescens, Azospirillum brasilense and Burkholderia
sp. In general, the strains producing EPS II (wt, exoY) were shown to produce more co-aggregation
compared to those strains incapable of producing EPS II (expA, DM). Co-aggregation assays were also
carried out by adding to washed cells different sources of EPSs, i.e. either from supernatants of single
cultures or purified EPS. It was always detected that the co-aggregative percentage was increased by
providing a source of EPS II. Accordingly, it is concluded that EPS II from S. meliloti play an
important role in the co-aggregation process with different rhizospheric bacteria. This
exopolysaccharide may be a key factor for microorganisms to start the development of biofilms in
nature. Moreover, this molecule could be considered as a possible universal connector with several
relevant properties at ecological, biotechnological and agro-productive levels.
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SIDEROPHORE PRODUCTION BY BIOFILMS AND
PLANKTONIC CULTURES OF UROPATHOGENIC
Klebsiella pneumoniae AND Escherichia coli STRAINS
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Uropathogenic strains of Escherichia coli and Klebsiella pneumoniae form mixed biofilms in urinary
catheters. We have recently reported that K. pneumoniae partially outcompete E. coli in mixed
biofilms developed in artificial urine medium (AUM) and that a nutrient limitation is involved in the
competition mechanism. A greater ability of K. pneumoniae to utilize Fe 3+ as iron source, compared to
E. coli, was also evidenced. Both species are capable to produce four iron-scavenging molecules
named siderophores: the catechol types enterobactin and salmochelin, the hydroxamate type
aerobactin, and the mixed type yersiniabactin. Here, we aim to evaluate siderophore production by
clinical K. pneumoniae and E. coli strains. Bacteria were grown in modified M9 or AUM,
supplemented with the Fe 2+ chelator DIP (200 µM), for 2 d at 37°C. Analysis of siderophore
production was performed by using the chrome azurol S (CAS) assays both in solution and on agar
plates. Chemical determination of catechol- and hydroxamate-containing molecules was performed in
planktonic culture supernatants and supernatants from 5 days-old biofilms, by standard techniques.
CAS assays evidenced the expression of siderophores by both species when growing in M9 and AUM.
Interestingly, in the CAS agar assay K. pneumoniae strains generated yellow halos whereas E. coli
strains produced pink halos, suggesting a differential ability of these bacterial species to perform Fe 3+
uptake from the blue CAS-Fe 3+ complex. When growing in M9, E. coli supernatants had both
catechol- and hydroxamate-containing compounds [90 and 240 pmol/10 6 cells), whereas K.
pneumoniae supernatants only displayed catechol-containing molecules (50 pmol/10 6 cells). In AUM,
E. coli only presented hydroxamate-containing compounds (70 pmol/10 6 cells), whereas K.
pneumoniae exclusively displayed catechol-containing molecules (7 pmol/10 6 cells). These results
suggested a differential siderophore expression depending of the culture media used. Analysis of
biofilm supernatants showed similar levels of catechol-containing substances in both single-species K.
pneumoniae and E. coli biofilms and mixed biofilms. Regarding hydroxamate-containing compounds,
single-species E. coli biofilms expressed higher amounts of these molecules, compared to both singlespecies K. pneumoniae biofilms and mixed biofilms (20-fold and 10-fold higher, respectively). The
results observed in mixed biofilms might be a consequence of the K. pneumoniae: E. coli cell ratio in
these biofilms (70:1). Altogether, the results presented show that both bacterial species are able to
express siderophores in the conditions assayed. Additionally, even when E. coli seems to express
higher amounts of siderophores than K. pneumoniae when grown as single-species biofilms, in mixed
biofilms a differential siderophore expression or utilization might take place, and therefore allowing K.
pneumoniae to outcompete E. coli.
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PACHYPODANTHINE: AN APORPHINOID ALKALOID
THAT INHIBIT PLANKTONIC GROWTH OF Yersinia
enterocolitica
Natalia Di Marco1 3, Anna C Mastrodonato1 3, Carlos Pungitore1 3,
Cecilia Lucero Estrada2 4.
1Instituto

de Investigaciones en Tecnología Química. CONICET, San Luis. 2Instituto
Multidisciplinario de Investigaciones Biológicas. CONICET, San Luis. 3Área de Química
Orgánica. Facultad de Química, Bioquímica y Farmacia. UNSL, San Luis. 4Área de
Microbiología. Facultad de Química, Bioquímica y Farmacia. UNSL, San Luis.

nataliadimarc@gmail.com
Yersinia enterocolitica is a Gram-negative coccobacillus belonging to Enterobactereaceae family. It is
an important foodborne pathogen causing gastrointestinal disease in humans known as yersiniosis. Y.
enterocolitica is widespread in the environment and animal populations. The main reservoir of human
pathogenic Y. enterocolitica strains are pigs. So, contaminated pork and pork products are the most
important source of infection. Due to the inappropriate use of antibiotics in the last years has allowed
microorganisms evolve resistance to them, it is important to look for an alternative to battle against
bacteria. Alkaloids are abundant secondary metabolites in plants and represent one of the most
widespread classes of compounds endowed with multiple and varied pharmacological properties. With
the intention of contributing to solve this global problem, in previous studies, we examined a set of
aporphinoid alkaloids as possible effective antimicrobial agents on planktonic growth of Y.
enterocolitica strain. We found that Pachypodanthine inhibited planktonic growth at 100 µM. The
aims of this study are determinate the Minimal Inhibitory Concentration (MIC) and Minimal
Bactericidal Concentration (MBC) and evaluate the growth inhibitory effect at 96 h of culture of
Pachypodanthine on Y. enterocolitica bio-serotype B1A/O:7,8-8-8,19, isolated from pork sausage in
our laboratory. The MIC and MBC was determined by the microdilution test in Moeller Hinton broth
(MH) according to Clinical and Laboratory Standards Institute (CLSI), with 100 M of initial
concentration and subsequent serial dilutions in half, at 37 °C for 24 h. A growth curve was made with
an starter inoculum at DO 610 of 0.05 in MH broth using the inhibitor at MIC concentration. Aliquots
of 0.1 ml were measured at OD 655 after 3, 6, 18, 24, 48, 72 and 96 h of culture at 37°C using a
microplate reader. Results show that MIC value was 100 µM, as this was the highest tested
concentration it was not possible to obtain the MCB value. Its inhibition increased from 62.5 % at 24 h
to 76.9 % at 96 h of culture with MIC value. In addition, we assayed MIC and MBC on different
biotypes (B) of Y. enterocolitica strains, resulting for B1B strain 100 µM; for B2 and B3 strains 50
µM; and for B4 25 µM for both determinations in all cases. These results suggest that Pachypodanthine
presents great inhibition of Y. enterocolitica B1Aplanktonic growth at 100 µM improving its effect
until 96 h of culture, indicating that it does not degrade over time. Furthermore, this compound can
inhibit planktonic growth of different Y. enterocolitica biotypes showing activity in almost all existing
biotypes. We concluded that Pachypodanthine could be used as antimicrobial agent in the future to
prevent intestinal diseases.
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Yersinia enterocolitica IN FOOD: RELATIONSHIP
BETWEEN ITS ISOLATION ON CHROMOGENIC
MEDIUM AND THE In Vitro AUTOAGGLUTINATION
TEST
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Yersinia enterocolitica is a widely distributed enteropathogen, with pigs as major reservoirs. This
microorganism is associated to intestinal, extraintestinal and immunological manifestations. Humans
are infected by consuming raw or inadequately thermally processed foods, or contaminated water. This
species is classified into six biotypes (B):1A, 1B, 2, 3, 4, 5 and more than 60 serotypes (O). The
virulence potential of Y. enterocolitica strains depends on the presence and expression of both
chromosomal and plasmid (pYV)-borne genes. The B1A strains lack pYV but has some chromosomal
virulence factors. YadA is a pYV-encoded adhesin that produces autoagglutination (AA) at 37°C, and
is strongly linked to adherence to host cells and resistance to the bactericidal effect of serum. On the
other hand, CHROMagarTM Yersinia enterocolitica allows differentiate pathogenic and
nonpathogenic strains of this species by the different color of the colonies. The objective of this work
was to evaluate the correlation between results observed on CHROMagarTM and the AA test for a
collection of local Y. enterocolitica strains. Seventeen isolates of Y. enterocolitica were obtained by
standard culture techniques from various foods purchased in retail stores of San Luis city, and
identified by classical biochemical tests and Gram stain. Subsequently, the strains were cultured on
CHROMagarTM at 30°C for 24 h and discriminated into pathogenic (1B, 2, 3, 4 or 5) and nonpathogenic (1A) isolates; moreover, AA test in trypticase soy broth (TSB) with incubation at 25 and
37°C for 24 h, was performed for each strain. The AA results showed that 35% (6/17) of the isolates
were pYV+ carriers and there was a 100% correlation between CHROMagarTM and AA test. Our
findings show that the isolation of Y. enterocolitica strains on chromogenic medium carried out
simultaneously with a simple virulence indicator test as AA, might contribute to the presumptive
differentiation of virulence plasmid-bearing and non-bearing Y. enterocolitica isolates.
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SINERGIC EFFECT OF AMPHOTERICIN B AND GOLD
NANOPARTICLES COMBINATION ON REGULAR AND
PERSISTER CELLS OF Candida tropicalis BIOFILM
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Persister cells (PCs) are a small number of cells which were proposed to be dormant and nongrowing
phenotypic variants of the isogenic cell population. PCs are distinguished from resistant mutants due
to do not exhibit an increased minimal inhibitory concentration (MIC), and represent about 0.1 to 1%
of the population. The existence of this small cell subpopulation was described for some fungal species
of Candida, however, its existence in Candida tropicalis biofilms is controversial. The aim of this
work was to study the antifungal (ATF) effect of amphotericin B (AmB) and gold nanoparticles
(AuNPs) combination over PCs in C. tropicalis biofilm. C. tropicalis NCPF 3111 biofilm formation
was assayed by adhesion to 96-well plate and crystal violet (CV) stain (0.1 OD595nm=1BBU). The
PCs experimental design proposed allowed comparing supra MIC ATF activity, oxidative stress and
antioxidant response between two different biofilms, “Biofilms 1 -B1-” obtained from planktonic cells
and exposed to supra MIC AmB treatment; and ”Biofilm 2 -B2-” a second biofilm, derived from PCs
that survived to drug treatment. Biofilm was also analyzed by scanning electron microscope (SEM)
and PCs fraction was determined by colony forming units counting. Extracellular reactive oxygen
species (ROS) were measured by the reduction of the nitro-blue tetrazolium (NBT) reaction, and
Reactive nitrogen intermediates (RNI) were measured by Griess assay. Superoxide dismutase (SOD)
activity was assayed based on the inhibition of NBT reduction; total reduced glutathione (GSHt) by
enzymatic determination and total antioxidant capacity was measured by FRAP assay.
A classic biphasic killing curve, indicative of PCs presence, was obtained and the equal MIC
confirmed that they were PCs. We observed that AmB (200 g / ml)/AuNPs (0.63 mM) combination
produced a greater biofilm reduction (95%) than control biofilm. SEM images show a marked
decrease in the amount of exopolysaccharides of the biofilm matrix, with predominant yeast form.
These images show concordance with the marked decrease in biomass observed by staining with CV.
ROS and RNI concentration showed similar increase in B1 and B2, whereas antioxidant defenses
(SOD, GSHt and FRAP) were significantly higher in B2 than in B1, indicating that the oxidative
misbalance may be important. PCs play an important role in recalcitrance of chronic infections,
therefore the finding synergic ATF effect would help to solve the puzzle of biofilm resistance to ATFs.
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The latest trends in agriculture are directed to reducing the use of chemical fertilizers focusing on the
search for sustainable alternatives. In this sense, Bacillus spp as plant growth promoting bacteria and
nitrogen fixing cyanobacteria have been developed as biofertilizers. However, ribosomal (bacteriocins)
and non-ribosomal (polyketides, lipopeptides and peptides) metabolites synthesis by Bacillus species
with antimicrobial activity needs to be considered in order to determine the efficacy by a combined
action of both microorganisms. This study aims to determine antibiosis effects of B. amyloliquefaciens
SL-6 against the filamentous cyanobacterium T. tenuis; both organisms used in different agronomic
applications. The SL-6 strain was cultured in Synthetic Mineral Broth with orbital shaking at 200 rpm
for 24 h at 30°C. Cell-free supernatant (CFS) was subjected to acid precipitation and methanol
extraction (ME10x) for bioactive lipopeptides concentration. T. tenuis was grown in Watanabe
medium (W), at 30°C under continuous illumination.In a first screening of anti-cyanobacterial activity,
CFSs were diluted by serial 10-fold. Minimum Inhibitory Concentration (MIC) was determined by
serial two-fold dilutions (up to 1/256) adding 500 µl of W medium containing T. tenuis inoculum
(1~µg/ml of chlorophyll a) and 500 µl of CFS dilutions. Incubation was performed under continuous
illumination for 7 d at 30°C. The MIC was defined as the highest dilution that resulted in the absence
of photoautotrophic growth and was estimated in arbitrary units per milliliter (AU/ml) using the
following formula: (1000/500)×(1/D), where D is the highest dilution that prevented growth of the
cyanobacterium during 7 d incubation. To determine the Minimum Algicidal Concentration (MAC),
the biomass of the dilution representing the MIC and two of the more concentrated subsequent CFS
dilutions were subcultured in the same conditions and expressed in AU/ml. To evaluate the
antagonistic activity in lipopeptides fraction, several volumes (µl) of ME10x in sterile blank disks
were impregnated and subsequently dried, due to methanol toxicity. The disks were added to cultures
of T. tenuis in the conditions mentioned above.
B. amyloliquefaciens SL-6 showed inhibitory activity against T. tenuis in the preliminary screening.
The MIC and MAC values were 128 AU/ml and 64 AU/ml, respectively. T. tenuis grew
photoautotrophically in all the concentrations of ME10x tested; however when compared to the
control, a partial inhibition in the synthesis of the chlorophyll a was observed with significant
difference (P<0.05).
Antibiosis effects of B. amyloliquefaciens SL-6 against T. tenuis was evident in assayed conditions,
without the lipopeptides extracted in methanol being responsible of such activity. Further studies
should be conducted to elucidate the nature of this algicidal capacity of the local bacterial strain.
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Mesoporous silica nanoparticles (MSN) are an interesting class of nanomaterials with potential
application in biomedicine due to their low reactivity and high biocompatibility, high surface area,
which allows the functionalization with several agents, and small particle size (below 100 nm) which
permit their use in vivo. MSN-based materials have been functionalized with a wide variety of antiinflammatory, antibiotics, antihypertensive and even anticancer pharmaceuticals, however, the use of
MSN in antibacterial studies is still not explored in detail. In this context, bearing in mind the
interesting antibacterial properties of copper complexes and the potential applicability of MSN in
biomedical uses we have supported a copper(II) complex containing ethoxysilane-based maleamates
and bipyridine ligands. The aim of this work was to determine the antibacterial effect of copper
complexes against Escherichia coli ATCC 25922 and Staphylococcus aureus ATCC 29213. The
copper-functionalized nanosystem has been characterized by different methods such as XRD, XRF,
SEM, TEM and FTIR observing that the synthesized material is composed of mesoporous silica
nanospheres of ca. 80 nm and that the incorporation of the copper complex (with ca. 3.5% wt. Cu in
the material) has taken place mainly inside the pores of the MSN. The antibacterial activity of these
compounds was tested by the determination of minimum inhibitory concentration (MIC) and minimum
bactericidal concentration (MBC). The MIC of two compounds was determined according to the broth
microdilution procedure of Clinical and Laboratory Standards Institute. Serial dilutions of the
complex, ranging from 0.02 to 500 mg/mL, were carried out in a microdilution plate (96 wells). The
bacterial inoculum was then added to each well. The microplates were incubated at 37 °C for 18 h.
MIC was defined as the lowest concentration which resulted in inhibition of visual growth. All these
analyses were performed in triplicate. The two compounds assayed evidence antibacterial activity
against E. coli and S. aureus. The data obtained show a better activity against E. coli. These results
open up new perspectives in the field of biomedicine and in future research through the use of copper
complexes as antibacterial agents alone or in combination with other antimicrobial compounds.
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Candida albicans is a normal commensal of the gastrointestinal microbiota in healthy individuals;
however, as an opportunistic pathogen, is the most common etiological agent of candidiasis. C.
albicans has the ability to form biofilms and morphogenetic conversions between yeast and hyphal
morphologies contribute to biofilm development. These attached communities of sessile cells are
surrounded by a protective exopolymeric matrix that effectively shelters Candida against the action of
antifungals (ATFs). As fungi are eukaryotic, research and development of new ATFs agents have been
difficult due to the limited number of selective targets, also leading to toxicity. Silver nanoparticles
(AgNPs) were considered, in recent years, particularly attractive for the production of a new type of
antimicrobials. Although the highly antibacterial effect of AgNPs has been described, their mechanism
of action is yet to be fully elucidated. This study firstly evaluated the activity of biosynthesized AgNPs
in C. albicans planktonic cells and then, the effect over biofilms.
The AgNPs were synthesized by an extracellular bioprocess. These were formed from reduction of
silver ions by the supernatant of Pseudomonas aeruginosa, and were characterized by Ultravioletvisible spectroscopy (UV-vis), dynamic light scattering (DLS) and transmission electron microscopy
(TEM), as was described by Quinteros et al. (2016). Minimum inhibitory concentration (MIC),
minimum fungicidal concentration for planktonic cells (MFC) and minimum inhibitory concentration
of biofilm (MBIC) were determined by the AgNPs and amphotericin B (AmB) against albicans using
the plate microdilution technique. Biofilm formation (48 h incubation) was tested by 96-well plate
adhesion and crystal violet (CV) staining (0.1 OD595nm = 1BBU). Viable cells were determined by
enumerating the colony-forming units per milliliter (CFU/ml) and the results showed a good
correlation with the CV assay.
Our results demonstrate that AgNPs had a stronger inhibition of C. albicans planktonic cells. The MIC
results showed that AgNPs were fungicidal against C. albicans SC5314 (0.037 pM) and C. albicans
L20 (0.15 pM) at very low concentrations compared to silver standard (AgNO 3 4 x 10 7 pM and 2 x10
7
pM, respectively) or AmB (2.7 x 10 5 pM). Biofilm reduction of both strains was obtained; however,
sessile cells were not completely removed. These results are promising for the future application, due
to the high activity observed at verylow concentrations. Nanoparticles are now considered a viable
alternative to antibiotics and seem to have a high potential to solve the problem of the emergence of
bacterial multidrug resistance.
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Ship hulls and other structures undergo a process called biofouling, that consists on the colonization of
the substrate by microorganisms (i.e. bacteria, algae) that once settled, produce bioactive molecules
that aid the invasion of macroorganisms (i.e. barnacles) which in turn can degrade the surface by
chemical or physical reactions. Deterioration of ship hulls by biofouling produce an increment in
hydrodynamic drag and in fuel consumption with the concomitant economic loss associated. Marine
vessels are usually painted with an antifouling coat, that contains metals such as copper and tributyltin
that have an adverse effect on the marine environment. Nanotechnology treated surfaces have been
proposed as an environmentally friendly alternative to antifouling coats, as the presence of nanoscale
roughness has been shown to prevent the colonization of surfaces by microorganisms, through a
physical interaction that does not harm the environment. Polydimethylsiloxane (PDMS) is a silicone
coating with antifouling properties which may be modified to increase its roughness, in this case with
multi-walled carbon nanotubes (MWCNT)
In this project, we studied the growth and biofilm formation of different bacteria on treated surfaces.
We selected two marine species, Marinobacter hydrocarbonoclasticus and Cobetia marina, that have a
great capacity to form biofilms in hydrophobic and hydrophilic surfaces respectively, and two fresh
water bacteria representatives, Pseudomonas fluorescens Pf-5 isolated from soil, and Pseudomonas
veronii, isolated from tap water.
First, we tested different culture media and conditions to study growth and biofilm formation of these
strains was assessed in 24-well plates. Biofilm formation was quantified via Crystal Violet (CV) Assay
in 48 h cultures. M9 minimal medium Glucose as carbon source, was observed to be suitable for
biofilm formation of Pseudomonas species, whilemarine bacteria in modify Sea Salt Peptone (SSP)
medium. Preliminary studies with M. hydrocarbonoclasticus were performed with: i) aluminum coated
with PDMS, and ii) aluminum coated with PDMS+MWCNT. When biofilm formation on the two
silicone coated surfaces were compared, the lowest was present in the bacteria grown on the surfaces
containing the carbon nanotubes, indicating that the nanotechnology treated surface inhibited
adhesion of bacteria and consequently biofilm formation. Bacterial growth was similar in the presence
of both surfaces.
Nanotechnology treated surfaces have a great potential for antifouling applications, as they can lead to
a reduction in the colonization by invading species without the use of chemical coating, which is toxic
for the environment.
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Symbiosis between Rhizobium leguminosarum (R.l.) and the legume host requires a complex interplay
between the partners which induce the expression of bacterial genes encoded in the symbiotic
megaplasmid (pSym). The identification of type I protein secretion systems (TISS) pSym-associated
could contribute to generate genetic tools that could modulate the endosymbiont lifecycle or the
symbiosis with legumes. R.l.bv.viciae 248 strain carries a pSym of about 200 kpb named pRL1JI,
which confers the capability to nodulate pea and vicia plants. Our previous results confirmed that a
pRL1JI-derivated cosmid, pIJ1552, contained the secretion locus of a novel plasmidic TISS in R. l. bv.
viciae strain 248. This cosmid was able to restore the secretion of an extracellular protein of 49 kDa
(EP49) both in a R.l. pSym-cured strain and a Tn5-pIJ1552 mutant clone that were incapable to export
it. Sequence analysis of the Tn5-clone corroborated that the transposon was inserted in a putative ABC
component of a TISS. In the same orientation and contiguous to the ABC transporter, genes encoding
a MFP component and two ORFs of hypothetical target proteins were identified. Both ORFs belong to
a family of calcium binding-proteins called RTX (Repeated in toxin) that form pores in target
membranes. The plasmidic TISS was called RssDM for Rtx secretion system D (ABC) and M (MFP)
components, and the putative target proteins RTX-1 and RTX-2. Based on the amino-terminal
sequence of the EP49, we corroborate that RTX-1 corresponds to EP49. Three R.l.v. 248 strain
deletion mutants affected in rtx-1, rtx-2 and double rtx-1 rtx-2 genes were generated by homologue
recombination. The secretome analysis of extracellular proteins by SDS-PAGE and Western blot using
a rabbit antiserum against EP49 confirmed that RTX-1 is absent both in rtx-1 and rtx-1 rtx-2 mutants.
Coomassie Colloidal staining suggest that a 36 kDa band was absent in the extracellular medium of
rtx-2 and rtx-1 rtx-2 mutants. Mass Spectrometry (MS) analysis of the triptic peptides obtained from
the 36 kDa band showed that it corresponds to RTX-2. To identify possible target proteins of the
RssDM system, the secretomes of R.l.v. pRL1JI (wt) and derivative 248 strains were analyzed by LCMS. Our results confirmed that although RTX-1 is substrate, RTX-2 secretion is independent of
RssDM. In order to dilucidate the role of the TISS RssDM in the bacterial lifecycle, bacteriocin
activity assays were performed using R.l.v. 248 derivative strains as bacteriocin´s producers against
Mesorhizobium loti sensitive strains. These results suggest that the observed Mesorhizobium´s
inhibition of growth is RssDM-dependent. Finally, we corroborate that RssDM TISS secretes at least a
RTX-protein, RTX-1, and although the bacteriocin activity is associated to this system further
experiments are required to dilucidate its identity.
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Salmonella BIOFILMS: PARTICIPATION OF THE RcsCDB
REGULATORY SYSTEM
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Bacterial biofilms are complex communities consisting of microorganisms embedded in a selfproduced extracellular matrix. Salmonella is able to form biofilm on the surface of the gallstones in the
gallbladders that produce the persistence of the bacterial colonization in the carrier patients. The
RcsCDB phosphorelay system has an important role in the bacterial physiology, manly in the response
to extracytoplasmic stress signaling. It was shown that the factors affecting the cell envelope lead to
the activation of the system and consequently the modulation of capsule synthesis, motility behavior
and biofilm formation. Previously, in our laboratory we characterize the rcsC11 mutant as a not
virulent strain that can be used as an attenuated vaccine, producing RcsCDB constitutive activation.
We here investigated whether the RcsCDB system activation conditions have the ability to produce red
dry/rough (RDAR) morphotype and the levels of biofilm formation on polystyrene plates. For this
purpose, we used the 14028s wild type strain harboring the prcsB plasmid, or tolB and rcsC11 mutants
as RcsCDB system activation conditions. The ability of biofilm formation was also determined on
uniform gallstones mainly composed of cholesterol, removed from a single lithiasic patient. To this
end, gallstones were incubated in LB medium with and without bile salt, previously inoculated with
wild type and rcsC11 Salmonella strains. After 7 days, the biofilm formed was evaluated by scanning
electron microscopy. Our results demonstrated that the RcsCDB system activation negatively affects
the Salmonella biofilm development. In addition, our findings on the inability of the rcsC11 strain to
form biofilm highlight once again that this mutant is an excellent candidate for the development of
vaccines.
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OF Bordetella pertussis IN INTERMEDIATE VIRULENCE
PHASE
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Bordetella pertussis is a strictly human pathogen that causes whooping cough. The transmission of the
bacterium to a susceptible host occurs, in most cases, from a carrier adult where bacteria remain under
some form of persistence. One of the mechanisms of colonization and persistence adopted by
microorganisms is through biofilm formation. BvgAS signal transduction system regulates biofilm
growth in B. pertussis. This system represses biofilm development when bacteria are at the avirulent
phase (Bvg-), and activates it at the virulent phase (Bvg +) and in the intermediate phase (Bvgi). The
transition from one phase to another occurs at temperatures below 30 o C and in the presence of high
concentrations of MgSO 4 or nicotinic acid (NA). It has been proposed that the Bvgi phase would be
necessary for transmission of B. pertussis. In the nasal cavity the temperature is around 30ºC, so
possibly, the bacteria found in this niche could be expressing an intermediate phenotype. Therefore,
we decided to analyze the biofilm formation capacity in the intermediate phase, working with the
Tohama I reference strain of B. pertussis and a clinical isolate (Bp 2723).
The sessile growth was analyzed using multiwell plates, cultivating the strains in Stainer-Scholte (SS)
liquid medium with different concentrations of NA (previously reported as inducers of the Bvgi
phase), for 24, 48 and 72 h. Biofilm architectures were examined by fluorescence microscopy. From
these assays, we observed that the reference strain produced higher levels of biofilm after 72 h of
growth in SS medium with 0.8 mM of NA, while for the clinical isolate the opposite effect was found.
Finally, we analyzed the expression of specific genes of the virulence phases, in order to check
whether the culture conditions employed induced a modulation to Bvgi phase. Therefore, the
quantification of mRNA levels by qPCR of the bipA gene (intermediate phase gene) and cyaA
(virulence phase gene) was performed. We confirmed that the reference strain had indeed changed its
phenotype to intermedium, but under the same conditions the clinical isolate did not.
We conclude that B. pertussis Tohama I strain in Bvgi phase is able to produce higher levels of biofilm
compared to its development in Bvg + phase. This was not the case of the clinical isolate, which
rendered an avirulent phenotype at the assayed conditions. Therefore, it would be necessary to study
with more detail the modulation conditions that lead to an intermediate phenotype for clinical isolates.
These results highlight the differences between a clinical isolate and a reference strain in terms of
adaptation to modulation conditions.
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DIFFERENTIAL INTERACTION OF TWO STRAINS OF
BIFIDOBACTERIUM WITH HUMAN DENDRITIC CELLS
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Microorganisms belonging to the genus Bifidobacterium have demonstrated health promoting effects
(probiotic) in humans. Modulation of host defense response and immunoregulation are some of the
proposed mechanisms that involve crosstalk between relevant cell populations such as intestinal
epithelial cells (IEC) and dendritic cells (DC). Previous studies showed a strain dependent interaction
of bifidobacteria with THP-1 cells demonstrating a higher internalization of Bifidobacterium bifidum
CIDCA 5310 when compared with B. adolescentis CIDCA 5317. Also, bifidobacteria stimulation
leads to the expression of HLADR and TLR2 on THP-1 cells. The present study focus on the effect of
these strains on the phagocytic activity of human DC and activation in cocultures with IEC.
Bacteria were cultured (24 h; 37°C) in MRS broth in anaerobic conditions. For DC activation studies,
HT-29-NF-B-hrGFP reporter cells, cultured on a transwell filter (3m pore diameter), and monocytederived differentiated DC were cultured in RPMI 1640 + 10% (v/v) foetal bovine serum (48 h, 37°C,
5% CO 2 ). Inserts were transferred to plates containing DC and the apical surface was
stimulated with 30 bacteria per cell (18 h at 37°C, 5% CO 2 ). Cell response was evaluated by flow
cytometry (FC) (MFI: mean fluorescence intensity of HLADR, CD86, CD80 and CD40 markers). For
the activation of NF-B, green fluorescent protein (GFP, %) was assessed in HT-29-NF-B-hrGFP.
Lipopolysaccharide from E. coli (LPS, 0.5 g/ml) was used as positive control. DC phagocytic activity
of FITC-labeled bacteria was evaluated by FC. Trypan blue (TB) was used for quenching noninternalized bacteria.
Co-stimulatory molecules expression showed that bifidobacteria modulated HLA-DR and CD86. B.
bifidum CIDCA 5310 strain increased significantly (P<0.001) the expression of HLA-DR (19761.00 ±
373.35) and CD86 (52492.30 ± 515.83) when compared with negative control: 11590.00 ± 251.73 and
14702.80 ± 2072.73 for HLA-DR and CD86, respectively. B. adolescentis CIDCA 5317 strain showed
the same behavior, with a MFI of 16148.50 ± 173.24 and 42406.30 ± 2323.38 for HLA-DR and CD86,
respectively. When bacteria were co-incubated with LPS, strain CIDCA 5317 decreased HLA-DR
(21371.50 ± 6.36) and CD80 (106.5 ± 0.07) expression in comparison to LPS (24944.30 ± 79.55) and
(127.5 ± 3.54) (P< 0.01), respectively. Also, this strain modulated CD40 expression (2081.83 ±
296.21) triggered by LPS (2678.50 ± 167.55). No effect on NF-kB signaling was observed for both
strains. Uptake of strain CIDCA 5310 by DC (values after TB) was significantly higher (p<0.05)
(27.8% ± 0.02) as compared with strain CIDCA 5317 (4.18 ± 0.002). Also, values before TB were
different: 48.70 % ± 0.024 and 6.57 % ± 0.008, respectively. Results show that bifidobacteria interact
with DC in a strain dependent manner and are able to modulate different activation response
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The alginic acid, a constituent of marine algae, is a copolymer of -3-D-mannuronic and -L-guluronic
acid. Yersinia outer protein P (YopP), a virulence factor of Yersinia enterocolitica (Ye), causes
suppression of pro-inflammatory cytokines and induces apoptosis both in macrophages and in dendritic
cells. Galectin-1 (Gal-1) is a “proto-type” -galactoside-binding lectin widely distributed in host tissues
with an important immunomodulatory role. We previously demonstrated that Ye-induced apoptosis of
macrophages depends on both YopP and Gal-1 and that Gal-1 binds in vitro to YopP preventing its
auto-degradation. The aim of this study was to establish the optimal parameters for non-covalent
peptides immobilization on sodium alginate beads to allow the purification of YopP-Gal-1 complex. In
this study, we used alginate beads like solid support for non-covalent adsorption for proteins
purification. The beads were prepared beginning with sodium alginate in the presence of calcium ions.
Then, we immobilized polyclonal antibodies on alginate beads in water-acetonitrile medium. After
sequential binding of YopP and Gal-1 on the bead, we performed enzyme-linked immunosorbent assay
(ELISA), in order to evaluate bead capacity of immobilization and the level of non-specific interactions.
The time and temperature of incubations and washing-equilibration procedures were optimized. The
surface of the beads was blocked to avoid non-specific binding. The presence of Gal-1 and YopP was
confirmed by Western blot. We successfully obtained the isolated Gal-1-YopP complex using
immobilization of polyclonal antibodies anti-YopP adsorbed on alginate beads surface. We conclude
that sodium alginate beads can be used for purification of YopP-Gal-1 complex.
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PLEIOTROPIC EFFECTS OF A MUTATION IN lpsB GENE
OF Sinorhizobium meliloti Rm 8530 STRAIN
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Bacterial surface molecules such as exopolysaccharides (EPSs), lipopolysaccharides (LPSs) and
capsular polysaccharides (KPSs), are crucial for adherence properties, colonization of surfaces, and as
a barrier for defense against stressful environmental factors. For rhizobial bacteria those molecules are
also relevant for the development of a successful rhizobia-legume symbiosis. Lipopolysaccharides
(LPSs) are the most important structural components of the outer membrane of Gram-negative bacteria
contributing to their structural properties and acting as a permeability barrier. Because of their position
at the contact zone with the external environment, the LPSs of many bacterial species are the main
determinants of interaction with biotic or abiotic surfaces. LPSs contribute to the establishment of the
symbiotic relationship through suppressing host defenses and facilitating rhizobial entry into root
hairs, infection thread formation, and eventually bacteroid differentiation. The Medicago symbiont
Sinorhizobium meliloti produces a heterogeneous population of LPSs: LPS-1 which includes the Oantigen (S-LPS) and LPS-2 which lacks the O-antigen (R-LPS). The lpsB gene codes for a type I
glycosyltransferase involved in the synthesis of the LPS core.
In the present study, we evaluated the pleiotropic effects of a mutated lpsB gene in S. meliloti Rm 8530
strain. This mutation was examined alone and combined to deficiency of EPS II (exopolysaccharide
II). We studied the mutated LPSB strain in cell-cell and cell-surface interactions, motility and
symbiotic parameters with the host plant Medicago sativa. The LPSB mutant, which has a defective
core portion of LPS, exhibited a reduction in biofilm formation on abiotic surfaces compared to the
wild type strain. However, this ability in the in the LPSB mutant was not so reduced when compared
to EPS II-defective mutant strains. Cell aggregation studies clearly showed that the LPSB mutant
strain formed a greater number of higher cell aggregates compared to wild type strain. Moreover,
autoaggregation experiments carried out with LPS and EPS mutant strains showed that both
polysaccharides had an impact on the cell-cell adhesive interactions of planktonic bacteria. The lpsB
mutation had also a marked effect in reducing the motility of strains carrying the mutation. In spite of
the effects on several important physiological mechanisms caused by the lpsB mutation in this
bacterium, the symbiotic process was not altered. In this sense the number and efficiency of nodules as
well as the biomass parameters were not reduced because of the lpsB mutation. On the other hand,
symbiosis was negatively affected in a LPS and EPS II double mutant. Taken into account the results
obtained, this work shows that S. meliloti interactions with biotic and abiotic surfaces as well as the
development of a successful symbiosis could depend on the interplay between LPS and EPS II.
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VARIATION OF PREDOMINANT BACTERIA AND ITS
ENZYME ACTIVITIES IN Anticarsia gemmatalis´ GUTS BY
DIET MODIFICATION
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Soybean (Glycine max) is one of the most important crops in Argentina. Due to climate change,
Anticarsia gemmatalis is one of the most frequent pests, a Lepidoptera that consumes leaves of
soybean plants and/or perforates their pods. The feeding and the physiological conditions of these
insects could affect the gut microbial flora. The objectives of this work were to determine the effect of
diet variation on the prevalence of isolated bacteria in Anticarsia´s guts; isolate, identify and determine
the enzymatic proteolytic activities of predominant bacteria.
The used diets were: INTA artificial diet (D I ) and INTA artificial diet with 20% of raw soybeans
(soybeans hydrated for 12 hours) (D I+S ). The predominant bacteria in caterpillars´ guts were isolated
on calcium agar-caseinate medium and were identified with API 20E or API 20NE test systems. The
growth was determined as OD 660 . The proteolytic activities were determined with both, azocasein and
casein zymography (8% acrylamide, 1 mg/ml casein); the effect of a serine protease inhibitor, PMSF
(phenylmethylsulfonyl fluoride), was studied in this last system. The molecular weight of proteases
was determined by electrophoresis PAGE 8%. The amino acids released in different culture media
(gelatin, casein and soybean meal) were detected using thin layer chromatography, with ninhydrin as
developer.
Colony forming unities with proteolytic activity in insect guts depended on the diet provided (D I :
1.3.10 4 and D I+S : 1.0.10 5 cfu/mg gut); with D I , the predominant bacterium isolated was
Stenotrophomona maltophilia (API 20EN), while with D I+S the predominant bacterium was
Burkhordelia cepacia (API 20E). The proteolytic activity profile of these bacteria was different; in a
casein culture the proteolytic activity determined with azocasein was higher for B. cepacia (21.9 U/DO
660 ) than for S. maltophilia (10.8 U/DO 660 ). The proteases molecular weights determined by gel
permeation were: 140, 185 kDa for S. maltophilia and 62, 67 for B. cepacia. For both bacteria, a high
molecular weight protein was observed (greater than 250 kDa). The PMSF inhibited the proteolytic
activity of all enzymes detected by zymography, except for the band at molecular weight greater than
250kDa of B. cepacia. The released amino acids from different protein media (gelatin, casein and
soybean meal) were similar. The microbiome is a group of microorganisms that inhabit and coexist in
the insect’s gut throughout its life. The results obtained indicate that the diet affects the predominant
bacteria in Anticarsia´s gut, this could provide the insect the advantage of using the metabolic activity
of the predominant bacteria in its own food digestion.
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EFFECTS IN Mentha piperita GROWTH PARAMETER‘S
CULTIVATED UNDER DROUGHT STRESS AND
INOCULATED WITH PGPR
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Mentha piperita L. is a popular, commonly-used flavoring agent worldwide. Fresh or dried leaves of
Mentha species are used primarily as condiments. Essential oils of these plants are used as food and
beverage flavorings, as fragrances, and as fungicides or insecticides in a variety of pharmaceutical and
industrial products. Drought is undoubtedly one of the most important stresses having huge impact on
growth and productivity of the crops. One alternative for growing plants under dry conditions is the
use of plant growth promoting rhizobacteria (PGPR). PGPR can be found in the rhizosphere in
association with plant root systems, and can either directly or indirectly facilitate plant growth. Many
PGPR have been shown to alleviate drought stress effects in plants by the reduction of ethylene
production, increase phytohormone concentration, give protection against reactive oxygen species
(ROS), generate compatibles solutes, phosphate solubilization, exopolysaccharide production and
phytopathogen control.
To evaluate PGPR effects: M. piperita young shoots from Traslasierra Valley (Córdoba province,
Argentina) were transferred to test tubes containing sterile distilled water and rooting hormone.
M.piperita plantlets were transferred to plastic pots containing sterile vermiculite. After 9 days, the
plants were inoculated with PGPR strains B. velezensis GB03 and P. simiae WCS417r. For drought
stress determination, two treatments were applied: moderate stress MS (deprivation of water 10 days
before harvest) and severe stress SS (deprivation of water 20 days before harvest); and control (C):
irrigated 2 times per week, until the end of the assay (36 days). Plants were grown in a growth
chamber with controlled conditions of light (16/8 h light/dark cycle), temperature (22 ± 2ºC), and
relative humidity (~70%).
Inoculated plants without stress showed significant differences with control (non inoculated)(p<0,05)
increasing leaf area, root dry weight and fresh weight of leaf and stem, the most effective strain was
GB03. Under MS stress conditions, plants inoculated with GB03 showed a 20% increase in fresh
weight; leaf number (20%) and area (31%) compared with the respective control (MS) without
inoculation. The strain WCS417r only increased leaf area compared with the control (non inoculated).
Under SS stress conditions, plants inoculated with GB03 showed a tendency to improve leaf area, but
there was not a statistically significant difference with control (SS) in all parameters evaluated. Plants
inoculated with WCS417r did not modify any parameters in relation to controls (SS non
inoculated).The root dry weight in plants inoculated either with GB03 or WCS417, decreased in
comparison with controls, in both treatments (MS and SS). These results stand out the importance of
the plant–bacteria interactions in response to drought and open up new possibilities of investigation to
improve tolerance to drought stress by aromatic plants.
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INCREASE OF SECONDARY METABOLITES CONTENT
IN PEPPERMINT IN RESPONSE TO INOCULATION
WITH PLANT GROWTH-PROMOTING RHIZOBACTERIA
AND FOLIAR FEEDING INSECTS
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Banchio1.
1Universidad
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Peppermint (Mentha × piperita) is cultivated worldwide for production of essential oils (EOs) and
fresh or dried herbs, and is one of the most important EO crops.Many species of bacteria, most of
which are found in the rhizosphere (the narrow region of soil associated with the roots of plants), have
beneficial effects on plant growth and on crop yield and quality. Such bacteria, collectively termed
“plant growth-promoting rhizobacteria” (PGPR), promote plant growth through both direct and
indirect mechanisms. Rachiplusia nu is a major defoliator commonly found in Argentina. The larval
stage of R. nu can cause severe damages to aromatic plants. Plants display a diverse array of inducible
changes in secondary metabolites following insect herbivory or PGPR inoculation.
The objective of this work was to determine the effect of inoculation of rhizobacteria and feeding of
herbivorous insects on the production of secondary metabolites in M. piperita.
M. piperita young shoots were transferred to test tubes containing sterile distilled water and rooting
hormone (alpha naphthalene acetic acid). After one week, plantlets were transferred to plastic pots
containing sterile vermiculite. After 7 days the plants were inoculated with PGPR strains Bacillus
subtilis GB03 or P. putida SJ04. Thirty days after inoculation, the plants were exposed to 6 larvae of
R. nu (Lepidoptera, Noctuidae) for 5 hs (enough time to generate considerable damage, approximately
30%). Levels of the main monoterpenes pulegone, menthone and menthol, EOs yield and phenolic
content were assessed 48 h after wounding. The biosynthesis of the major EO components was
increased in inoculated or insect-damaged plants. EO yield and amounts of the main monoterpenes
was similar in inoculated plants than in control plants exposed to insects. The content of phenolic
compounds was similar in leaves of inoculated and non-inoculated plants damaged by herbivores.
Better understanding of the processes that affect secondary metabolites accumulation will lead to
increased yields of these commercially valuable natural products.
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FOLATE PRODUCING Streptococcus thermophilus CRL808
DECREASED SYMPTOMS OF NEUROLOGICAL
DAMAGES IN A MOUSE PARKINSON’S DISEASE
MODEL AND EXERTED NEUROPROTECTOR EFFECT
IN VITRO
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Parkinson’s disease (PD) results from the dysfunction and degeneration of dopaminergic neurons
within the substantia nigra pars compacta, and is characterized by persistent tremors, bradykinesia,
rigidity and instability in posture. At the cellular level, the pathogenic process involves high levels of
oxidative stress, mitochondrial dysfunction and apoptosis. Many studies showed that dietary factors,
including B-Group vitamins, may be involved in the etiology of PD. It has been shown that patients
with PD present folate deficiencies with increases in homocysteinemia. The aim of this study was to
evaluate the effect of Streptococcus (S.) thermophilus CRL808, a folate-producing strain, in an animal
model of PD and in vitro using neuron cell cultures. For the in vivo study, C56BL/6 mice were
injected subcutaneously with the neurotoxin 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP),
using 5 doses of 20 mg/kg each during 4 days. Mice were also injected intraperitoneally with
probenecid (250 mg/kg) to decrease the renal excretion of MPTP and achieve the chronicity. S.
thermophilus CRL808 was orally administered (1x10 8 CFU/ml) starting 7 days before injection with
MPTP until the end of the experiment. Each mouse received 100µl of the bacterial suspension daily.
Control animals injected or not with MPTP received 100µl of physiological solution. Each mouse was
subjected to behavior tests (vertical and horizontal bar, and the nasal bridge adhesive elimination). For
the in vitro model, the mouse Neuro-2a (N2a) neuroblastoma cells were cultured in the presence and
absence of folic acid. Oxidative stress was induced with MPP+ (toxic metabolite from MPTP). The
intracellular extract from S. thermophilus CRL808 was added to the cell cultures and the effect was
compared with commercial folic acid. Cell viability and proliferation were evaluated using the MTT
assay. Results obtained in the in vivo model of PD showed that mice that received S. thermophilus
CRL808 presented milder symptoms of the pathology compared to the PD control group. This effect
was observed in the three evaluated behavior tests, in which on average, the time used to complete
each test was reduced by half when compared with the PD control, with results close to those of
healthy control animals. The in vitro assay showed that the exposure to MPP+ significantly increased
the death of N2a cells. In contrast, when vitamin B9 or the intracellular extract of S. thermophilus
CRL808 was added to the culture medium, this effect was reversed or significantly decreased. The
results obtained demonstrate the neuroprotective properties of S. thermophilus CRL808 against the
toxicity of MPTP and MPP+. This bacterial strain has an important potential for future studies in the
Parkinson’s disease model.
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CHEMOTAXIS AND INFECTIVE CAPACITY OF
ENDOPHYTIC PHOSPHATE SOLUBILIZING BACTERIA
ON PEANUT, MAIZE AND SOYBEAN PLANTS.
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The rhizosphere is a highly dynamic zone for interactions between roots and microorganisms. The
roots of plants exude a wide range of compounds and with them the plant shapes the rhizospheric
microbiome. In this sense, chemotaxis, the response to chemical agents, is an important phenomenon
in these interactions in which bacterial mobility is an essential property involved. This, in addition, is
important since it orients the movement of the microorganisms to favor the entrance to the vegetal
tissues and thus obtain adaptive and survival advantages. The objectives of this work were to analyze
the chemotactic effect of root exudates (RE) of peanuts, corn and soybeans on the native peanut
phosphate solubilizing strains Serratia sp. S119 and Enterobacter sp. J49, and to evaluate its
endophytic colonization capacity. The plants used in this study were chosen for their economic
importance in Argentina. As a first measure, a physiological study of the strains was performed to
know their growth parameters. For this, growth curves in LB medium were performed, and the cell
concentration was measured as OD at 550nm and CFU/ml was evaluated by the microdrop method.
Kinetic parameters of cell growth such as specific growth rate (µ) and generation time (Tg) were
determined for each of the strains. Results obtained indicated µ values of 0.69 and 0.63 h -1 , and Tg of
60 and 66 minutes for Serratia sp. S119 and Enterobacter sp. J49, respectively indicating that both are
fast growing strains. The chemotaxis assay was performed following the method of Mazumder et al.,
(1999). For this, an incubation time of 45 minutes was set, to ensure that the quantified cells
correspond to the chemotactic movement, and not the duplication of them within the capillary. After
that time, the cell concentration in CFU/ml was determined. Two independent assays were performed
with n=9 each. The soybean and corn RE showed an attractant effect on Serratia sp. S119, while
Enterobacter sp. J49 was attracted by soybean and peanut RE. To evaluate endophytic colonization a
greenhouse trial was performed by inoculating the two strains in the three plants. At the end of the
assay, the genomics fingerprints by ERIC-PCR of colonies isolated from different plant tissues were
compared with the rep-fingerprint of the bacteria inoculated. Enterobacter sp. J49 strain was isolated
from peanut leaves, stems, and roots and also from corn leaves and soybean stems. The strain Serratia
sp. S119, was only isolated from inside peanut stems. These results supply important information on
ecological traits for the colonization of roots, indicating that RE could favor the colonization of the
rhizosphere of beneficial endophytic bacteria, inducing a chemotactic response in these strains studied,
and allowing in some cases to enter the interior of the plant. This fact would put them at an advantage
over other microorganisms colonizing the ecological niche.
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IMPROVEMENT OF AGRICULTURAL PRODUCTION
SYSTEMS THROUGH THE USE OF REGIONAL
BIOFERTILIZERS IN LA PAMPA, ARGENTINA.
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The biological nitrogen fixation for the rhizobium-legume symbiosis is very important in agriculture.
This practice is more efficient, less polluting and more economical than mineral fertilization. The
native strains of rhizobia are adapted to the edaphoclimatic characteristics of each region. This would
give them an ability to nodulate and fix nitrogen effectively with plant symbiont. In the search of
strains for the production of biofertilizers, the first step is the selection of those capable of nodulating
and establishing an effective symbiosis with the cultivated legume. These microorganisms must reach
high cell concentrations in industrial fermentation processes using standard culture media, survive in
storage conditions and upon inoculated seed. The objective of this work was to evaluate the symbiotic
performance of native strains isolated from the semiarid pampean region, with the purpose of evaluate
the use of regional biofertilizers, that is, formulated from strains adapted to each region. In preliminary
works, around 200 bacterial isolations were obtained starting from nodules of vicia plants, collected in
the areas of General Acha, Victorica and Anguil, province of La Pampa, Argentina. Three bacterial
isolates (V39, 270 and 25b) were selected based on their PGPRs properties. The growth kinetics of
each isolate was studied in order to determine physiological characteristics and evaluate their
development in different culture media. On the other hand, field trials were carried out in two different
edaphoclimatic regions: Uriburu (S 36º29,702´, W 63º49,231‘, altitude 161 m) and Chapalcó (S 36°
52’ 51,1", W 64° 47’ 3,9" altitude 233 m). Vicia plants were inoculated with the isolates under study,
using the reference strain R. leguminosarum D70 as control treatment. Regarding the growth kinetics,
the isolates tested correspond to fast growing strains, with a specific growth rate of 0.1 h -1 . On the
other hand, respect of the selection of culture medium, all isolation used similarly tryptone or mannitol
as source of carbon. In the field trials, the 25b isolate showed the best symbiotic performance, based
on a higher yield of shoot dry weight. Regarding of infectivity, although the strain 25b originated
fewer nodules, these were larger and more effective than the rest, in relation to nitrogen fixation. The
results of this work indicate that the use of native strains in the development of biofertilizers, has a
greater chance of effectiveness in the field, due to its adaptation to the soil conditions of each region,
promoting regional socio-productive development. With climate change and an increasing world
population, there is an urgent need to develop the diverse range of nodulated legumes native to dry
environments. With regional biofertilizers this goal is more readily achievable.
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Leptosphaerulina sp. is a Colombian ascomycete strain isolated from lignocellulosic material in the
Valle de Aburrá (Antioquia, Colombia), which has efficiently degraded synthetic dyes (Copete et al.,
2015; Plácido et al., 2016). However, the capabilities Leptosphaerulina sp., for removing other
recalcitrant compounds such as antibiotics are still unknown. Leptosphaerulina sp. produces
ligninolytic enzymes (laccase (Lac), manganese peroxidase (MnP) and versatile peroxidase (VP) with
high redox potential, which makes them able to oxidize a large number of organic pollutants.
Therefore, Leptosphaerulina sp. was considered as a novel alternative to remove Isoxazolyl-Penicillin
antibiotics from water. The biotransformation process of three Isoxazolyl-Penicillin antibiotics (40
µmol L -1 ): oxacillin (OXA), cloxacillin (CLX) and dicloxacillin (DCX) was performed at pH 5.6, 28
°C, and 160 rpm for 15 days. At day 2, 4, 6, 7, 8 and 15 the enzymatic activities, antibiotics
degradation and antibacterial activity (AA) were determined. The role of enzymes in IsoxazolylPenicillin elimination was evaluated through in vitro studies with enzymatic extracts (crude and prepurified) from Leptosphaerulina sp., commercial enzymes (Lac from Trametes versicolor and
horseradish peroxidase) and enzymatic inhibitors (EDTA, NaCl, sodium acetate, manganese (II) ions).
Furthermore, the applicability of Leptosphaerulina sp. to a complex matrix (simulated hospital
wastewater) was assessed.
It was found that Leptosphaerulina sp. significantly (~100%) abated OXA (day 6), CLX (day 7) and
DCX (day 8) and theirs AA from the water. Antibiotics removal was related to Lac and VP activities.
Tests using commercial enzymes and inhibitors confirmed the important role of enzymatic
transformation. Whereas, biomass sorption was insignificant in the Isoxazolyl-Penicillin elimination.
Cytotoxicity analyses (using the MTT test) of the final solutions on the HepG2 cell line indicated that
they were non-toxic. Finally, Leptosphaerulina sp. also was able to eliminate OXA and its AA from
synthetic hospital wastewater at 6 days. All these results evidenced the potential of Leptosphaerulina
sp. to remove Isoxazolyl-Penicillin from wastewater through an environmentally friendly
biotechnological process.
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Penicillium expansum is the cause of blue rot and production of patulin in pome fruits. Patulin is a
mycotoxin that causes acute and chronic intoxication. Synthetic fungicides are commonly used to
control this disease but pose a risk to the environment and the health of both the consumer and the
animals. An alternative is the use of biological control agents (BCAs). For this reason, the objective of
the work was to evaluate in vitro effect of biological control agents on mycelial growth and the
production of patulin in two strains of P. expansum from INTA, Alto Valle (Rio Negro), INTA-5 and
INTA-10, previously selected for their high production of patulin. While the antagonists (BCAs)
assayed were Rhodosporidium fluviale, Cryptococcus laurentii, and Kosakonia radicincitans. The
mentioned microorganisms were isolated in the Laboratory of Industrial Microbiology (UNSL) from
the epiphytic microbiota of apples. The assays were carried out in PDA medium confronting
antagonist versus pathogen and incubating at 25 º C for 7, 14 and 21 days. The effect of antagonism of
BCAs was evaluated in a semiquantitative manner, by observing the growth of both antagonist and
pathogen. The extraction and determination of patulin were carried out following the protocol of the
AOAC with modifications, the measure the concentration of patulin was performed by HPLC-UV.
The results were expressed in ppm of patulin and percentage of reduction thereof as [(patulin control –
patulin treatment) / patulin control].100. The results showed a decrease in mycelial growth in both
phytopathogenic strains in the presence of the antagonists, being the most effective K. radicincitans.
Likewise, the production of patulin decreased in the presence of all antagonists; K. radicincitans and
C. laurentii showed the most significant reduction. For the INTA-5 strain, the percentage of
mycotoxin reduction by K. radicincitans was 89% and 61% with C. laurentii and for the INTA-10
strain of 94% with K. radicincitans and 88% with C. laurentti at 21 days. It is concluded that the
application in vitro of BCAs reduced mycelial growth, but also considerably decrease the production
of patulin in strains of P. expansum extremely toxicogenics, which allows supposing a reduction of rot
and decrease in the toxin in fruits. The application of these BCAs could be healthier and
environmentally friendly option to be used in fruit conservation chambers.
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Organic agriculture is a greenway to producing healthy food of the highest quality in sufficient
quantity and is oriented to provide a clean and balanced environment, without the use of chemical
products. Beneficial microorganisms are known to help plants, not only by promoting growth and by
accelerating their developmental processes but also with pest biological control. The bacterium
Kosakonia radicincitans (Kr bSL2 strain), was isolated and identified in the Laboratorio de
Microbiología Aplicada (UNSL) from local vegetable products. Molecular confirmation was made by
the service of MACROGEN Inc. (Korea) by sequencing the 26S and 16S rRNA. Previous work
demonstrated the ability of Kr bSL2 strain, for controlling different phytopathogenic fungi. The
objective of this work was to evaluate the capacity of K. radicincitans as growth promoting bacterium
in lettuce cultured in greenhouse conditions. K. radicincitans was cultivated in YGM (yeast extract 5 g
L-1 and glucose 10 g L-1), at 30ºC for 24 h. Biomass was obtained by centrifugation in a Sorvall SS-3
centrifuge (DuPont Instruments) 10 min at 10.000 rpm. The bacterial cells were washed with sterile
distilled water (15 mL) and then were re-suspended in sterile distilled water. The initial cell
concentration was adjusted to 10 8 CFU mL1 by the standard method of count on plates. This
suspension was used for inoculation of young plants of lettuce (Lactuca sativa cv. Grand Rapids).
Lettuce seeds were disinfected with a 10% sodium hypochlorite solution for 5 min and then rinsed four
times with sterile water. Then, they were put into germination trays containing sand wet and were
covered with plastic. After three days, young plants were inoculated with the bacterial suspension (10
mL 10 8 CFU mL-1) that was applied by two ways: inundation (a) and spray (b); while the control was
sterile water. The experiment was performed in duplicate. After a week, the small plants were
translated to hydroponic culture in containers with 4 L of solution nutritive sterile of Hoagland. Plants
were grown in no sterile conditions at 20°C (±5ºC), with natural light and adequate humidity
conditions. After five weeks, leaves and root of lettuce plants were harvested to determining growth
and dry mass. The total length of the plant was significantly influenced by K. radicincitans when was
applied by inundation way (a) 27%, while with spray way (b) the effect was not significant. The
bacterium applied by any of the two ways significantly affected the total length of the lettuce roots: (a)
30%, (b) 13%. The two forms of application significantly increased the dry weight of the leaves (a)
65% (b) 27% and the roots (a) 29%, (b) 30%. The treatment with Kr bSL2 strain improves the growth
of lettuce plants, and the way of application could influence its effectiveness.
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Chemical interconnection between plants and their endophytic microorganisms is fascinating. It
assessment offers, not only the possibility to understand the allelopathic mechanisms that determine
the equilibrium of this microcosm, but also to devise biotechnological tools to produce biocompounds.
Many of the secondary metabolites that endophytes biosynthesize in order to control their competitors
in vivo can be produced by in vitro cultures . These chemical entities, that naturally defend both the
plant and its seeds from predators, show several bioactivities, mainly antimicrobial, therefore have
promising applications in agriculture . In this field, technological developments based on biological
control concepts, are appreciated to minimize the use of chemicals of synthetic origin in pest control .
It is supposed that this kind of bioproducts would be less harmful to humans and environment, since
they could act specifically toward particular pathogens; while other chemicals with broader spectrum
are often lethal to beneficial insects and microbes, as well as affect the food chain.
The goal of this work is the detection of fungal metabolites with antifungal activity toward
phytopathogens of agronomic interest species, from in vitro cultures of endophytic fungi.
The antagonistic potential of three endophytic fungal isolates was evaluated by facing each other in
dual solid cultures. Fusarium solani Eb01 was chosen due to its highest inhibition rate. Then, its
antagonistic activity was tested toward collection strains of Aspergillus flavus, Aspergillus niger,
Sclerotinia sclerotiorum, Sclerotium rolfsii, Fusariumm oxysporum and Penicillium chrysogenum.
Most of the developments were affected by F. solani showing radial inhibition rates higher than 40 %.
The exception was S. rolfsii, which development was not altered by the presence of the endophyte. A.
niger was chosen for further studies, therefore organic extracts were obtained from F. solani liquid
cultures with and without elicitation with nonviable A. niger mycelium. Elicited broths presented a
different metabolic profile, which correlates with its bioactivity toward the other fungi. The present
work contributes both to the knowledge of the cross-talk between the two fungal species and to set the
bases for a potential biotechnological endeavor.
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Biomining and bioremediation are alternatives to the traditional chemical procedures for recovering
metals and for the remediation of polluted sites, respectively. Microorganisms useful for such
technologies are usually present in very extreme environments with high concentrations of heavy
metals under acidic conditions. To survive in such conditions these extreme microorganisms had to
develop different tolerance mechanisms. Certain volcanic areas as Caviahue-Copahue (Neuquén) are
perfect environments for this kind of polyextremophilic microorganisms. Rio Agrio flows from the
crater of Copahue volcano forming several cascades before and after Caviahue lake. A sample from a
great cascade after the lake (Salto del Agrio) was taken and several enrichments were performed to
select acidophilic iron/sulfur oxidizing microorganisms (using MAC medium), neutrophilic
organotrophs (using LB medium), and anaerobic microorganisms (using modified Postgate medium).
The maximum tolerant concentration was later assessed for five heavy metals (Cd, Cu, Ni, Zn, and Co)
for each consortium obtained from the enrichments. Interestingly, the three consortia were tolerant to
relatively high concentrations of each metal being the mean tolerances obtained: cadmium 30 mg.l -1 ,
copper 71 mg.l -1 , nickel 203 mg.l -1 , zinc 553 mg.l -1 , and cobalt 173 mg.l -1 . These results confirm
the widely reported observation that extremophilic microbial communities are naturally poly-tolerant
even when some of the contaminants are not present at such high concentration. At the same time,
tolerance was induced artificially through successive cultures in which the metal concentration was
increased until no growth was measured. On this wise, we selected fifteen consortia (five acidophilic,
five organotrophic, five anaerobic) tolerant to high concentrations of cadmium, copper, nickel, zinc or
cobalt. Remarkably, some of them were tolerant to concentrations higher than the 75 % of those
reported in literature for resistant microorganism and consortia suggesting they could be used in
different processes for recovering or remediating metals. Acidophilic consortia were the most tolerant
ones exhibiting tolerance to approximately 11 g.l -1 of cadmium, 0,6 g.l -1 of copper, 23 g.l -1 of nickel,
26 g.l -1 of zinc, and 12 mg.l -1 of cobalt. Some preliminary results on the phylogeny of the
microorganisms present in the different consortia are also included in this communication.
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Strain SFC 500-1E was originally isolated from sludge of a tannery industry located in Córdoba
province.This isolate belongs to the genus Bacillus, which contains Gram-positive aerobic or
facultative anaerobic rod-shaped bacteria that form intracelular spores. In a first step, based on
biochemical and morpho-physiological tests performed according to Holt and Slepecky and Hemphill
keys, this bacterium was identified as B. cereus. Supplementary physiological tests were evaluated
using API 50CH profile analysis (Biomérieux). Based on this study, the significant taxon to which the
SFC 500-1E isolate belongs was B. cereus (ID% = 93.5), with a note of possible identification as B.
thuringiensis. In the last few years systematics of the genus was substantially revised, new species
have been described and many others were renamed, even assigned to new genera. Also, the genus
Bacillus contains several closely related species group, whose delimitation is difficult, especially
within B. cereus group to which Bacillus sp. SFC 500-1E belongs. Analysis of 16S rDNA sequence,
using for comparissons the NCBI ribosomal database, indicated a close relationship of the strain with
B. thuringiensis; however, no parasporal crystal was observed with optical or electron microscopy
techniques and no amplification product was obtained when parasporal crystal genes (cryIA, cryIG
and cryIIIC) were analyzed. By using a “cured” database (RDB) for 16S rDNA sequences, Bacillus sp.
SFC 500-1E was 100% similar to B. toyonensis type strain (BCT-7112). Further multilocus sequence
analysis (MLSA), including recA, rpoB and gyrB sequences of the isolate, also indicated maximum
similarity with B. toyonensis strain BCT-7112. In addition, an specific multiplex PCR method that
allows discrimination between different Bacillus species was carried out. The resultant amplification
pattern of SFC 500-1E coincided with that presented by B. toyonensis type strain. Despite these
similarities, certain peculiarities of the isolate emerged from the taxonomic analysis (with regard to
specific profile of carbohydrate utilization, amplification of gyrB sequences with B.thuringiensis
specific primers and fatty acids profile) lead us to consider that it can be described under another
denomination. In this sense, the analysis by means of average nucleotide identity (ANI) calculations
through the use of data from complete genome sequencing, will allow assigning Bacillus sp. 500-1E to
a genomospecies with the greatest precision achievable.
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Arbuscular mycorrhizal fungi (AMF) have the ability to tolerate a wide range of heavy metal (HM)
concentrations. AMF can develop different mechanisms to persist in these environments, but high
contents of HM could lead to modify spore density. The objective of this work was to evaluate the
abundance of AMF spores in the rhizosphere of Solanum argentinum and Zinnia peruviana growing in
soils contaminated with lead (Pb). The study area is located in Bouwer, Córdoba city where a
recycling plant of lead batteries leaves high levels of lead in soil. Four sites with different Pb content
in the soil were selected (site I: 365 g g-1, site II: 965 g g-1, site III: 89 g g-1, site IV: 544 g g-1).
In each site, 5 individuals of S. argentinum and Z. peruviana were extracted together with the
rhizospheric soil. The last species was only present in sites II and III. Through the decantation
technique, wet sieving and sucrose gradient, the AMF spores were extracted, and followed by counting
in a stereo microscope the density of spores was calculated (number of spore/100 g of dry soil). In
addition, soil moisture, pH, electrical conductivity, content of Cl and N were determined. Although all
sites presents high Pb concentrations, the AMF spore density was higher (760.96 ± 67.04 spore/100 g
of soil) than the density recorded in other soils with lower Pb content. The AMF spore density differed
significantly according to the sites and the host plants. This could be due to the different habits of the
species analyzed (S. argentinum is a perennial shrub and Z. peruviana is an annual herb) that would
determine differences in the AMF community. Respecting to the soil variables, the density of AMF
spores was only related with soil moisture, factor know as determinant in the development of these
fungal structures. HM are persistent elements in the soil that modify its physico-chemical and
biological properties. Phytoremediation is a technology based on the reduction of toxic elements
through the use of plants and their associated microorganisms. In this sense, considering the AMF
density values in these contaminated soils, it could be inferred that these organisms can be used as a
biological source in phytoremediation practices. This preliminary study contributes to the registry of
the AMF in the rhizospheric soil of native plants growing in environments contaminated with Pb.
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Oil pollution is an environmental problem of increasing importance. Hydrocarbon-degrading
microorganisms, adapted to grow and thrive in oil-containing environments, have an important role in
bioremediation. One of the limiting factors in this process is the bioavailability of many fractions of
the oil. Surfactant Enhanced Bioremediation (SEB) is a biostimulation technique to improve
hydrocarbon availability consisting habitually in addition of non-biodegradable surfactants. Due some
hydrocarbon-degrading microorganisms produce biosurfactants of diverse chemical nature and
molecular size, the aim of this work was to isolate oil-degrading bacteria capable to synthesize
biosurfactants and to analyze their tensioactive characteristics.
Samples were isolated from a stagnant stream contaminated with oil from a wastewater treatment
plant, located in Moreno, Buenos Aires, Argentina (34º 34’ 50.9’’ S, 58º 49’ 25.6’’ W). Oil-degrading
bacteria were isolated by supplementing 10 ml of sample water with 10% diesel, a micronutrient
solution and different concentrations of yeast extract and incubated at 28°C and 200 rpm until turbidity
development. After incubation, culture aliquots were plated on LB agar. Bacteria with different colony
morphology were selected; white (W), red (R), green (G), smooth brown (SB) and mucoid brown
(MB). To analyze if these five isolates were able to synthesize biosurfactants, cell free supernatants of
cultures growing during 5 days on E2 medium supplemented with glucose (g), sunflower oil (so) or
diesel (d) as carbon source, were used to determine surface tension reduction by the drop collapsing
test and emulsification activity (EI24). All cell free supernatants showed a decrease in the contact
angle compared with distilled water, indicating the production of a surface active agent. SB and MB
showed the highest superficial tension reduction relative to distilled water in a range of 53% to 59%
depending on the carbon source while the other three remaining isolates diminished the superficial
tension in a range from 20 to 50%. Regarding to the EI24, SB showed a EI24 of 65% (d), 33%(so) and
50%(g), MB values were 32%(d), 47%(so) and 45%(g) and G showed an EI24 of 47%(d), 47%(so)
and 28%(g). W was unable to grow in sunflower oil as sole carbon source, but presented a EI24 of
53%(d) and 44%(g). Finally R showed negligible values in this test.
To analyze the chemical nature of the produced tensioactive, a crude solvent extract from the cell-free
supernatants were carried on. TLC analysis showed different retardation factors, most of them were
positives for carbohydrates (Molisch reactive) and G and SB presented also spots related to aminoacidic nature (Ninhydrin staining). In conclusion, four environmental isolates produced tensioactive
compounds with different chemical nature and surface active proprieties that could be good cantidates
to be tested in SEB protocols.
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Contamination of soils with arsenic constitutes a global environmental problem with significant
negative impact on human health and agriculture. Rhizospheric microbial populations are known to
affect plant growth and metal(loid) mobility and availability through the release of chelating agents,
acidification, phosphate solubilization and redox changes. Biological treatments, based on inoculation
with appropriate metal(loid)-resistant rhizobacteria, are receiving increasing attention in order to
alleviate plant stress and develop sustainable soil management. In this work, we have further
characterized six bacterial strains with plant growth promoting (PGP) properties isolated from soybean
rhizosphere. The aims of this work were to update bacterial nomenclature and distinguish selected
bacterial strains from different rhizospheric strains to improve genetic traceability in co-inoculation
microcosms assays. Initially, based on 16S rDNA sequence similarity (NCBI database), these strains
were identified as Enterobacter cloacae AW1, Pseudomonas fluorescens AW2, Rhodococcus
erytropolis AW3, P. putida AW4, P. poae AW5 and P. poae AW6. In the last years, new species have
been described, many others have been renamed and databases are constantly being updated. By using
a “cured” database (RDB) for 16S rDNA sequences bacterial similarity changed, P. fluorescens AW2
was 99,2% similar to P. extremorientalis, P. putida AW4 was 95,3% similar to P. taiwanensis, while
the other two Pseudomonas strains previously identified as P. poae showed 99% similarity with P.
extremorientalis strain BS2774. Enterobacter and Rhodococcus strains 16S rDNA closest relative also
changed. Furthermore, ERIC and BOX-PCR profiles were performed. Also, some morphological,
cultural and physiological characteristics were tested (pigment production, hydrolysis of gelatin,
growth in differential media, among others) under aerobic conditions. Considering the results, we
constructed new phylogenetic trees. Typification of PGP bacteria is necessary, not only to determine
their level of kinship with pathogenic strains but also to achieve genetic traceability that allows postinoculation monitoring of microorganisms.
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Microbiological processes fungus-based has been reported as an effective and eco-friendliest for
conditioning of sugarcane vinasse. Certainly, we demonstrated the potential of a native fungus
identified as Aspergillus sp. V1 to neutralize vinasse and remove about 60% of the biodegradable
organic matter at 12 th days of treatment. However, toxicity studies are usually required in order to
determine the effectiveness of the bioprocesses applied to industrial waste materials. To this end,
diverse organisms and cell lines can be used as possible bioindicators. Interestingly, the response to
toxicity levels of a waste was found to be largely dependent on the organism used. In the present work,
it was conducted a toxicological evaluation of a local vinasse sample, both raw as treated with
Aspergillus sp. V1 for 12 days, using Caco-2 cells and seeds of Triticum aestivum L. (wheat) as
bioindicators. Caco-2 cells were incubated for 3 h with 200 µl of vinasse raw or treated. Cells were
rinsed and incubated for 3 h with the MTT [(4,5-Dimethylthiazol-2yl)-2,5-diphenyl-tetrazolium
bromide], which is converted to the insoluble purple formazan in viable cells. Formazan crystals
formed were solubilized with dimethyl sulfide, and the absorbance was measured at 570 nm in order to
determine the percent viability. Regarding the wheat seeds, these were placed in Petri dishes
containing sterile filter paper (Whatman No. 1) with 30 g of a natural garden soil moistened with 10
mL of vinasse raw or treated. After 7 days of incubation at 25°C under controlled environmental
conditions, it was determined the percent germination of seeds. Experimental results demonstrated
only a 13% of viability for Caco-2 cells exposed to raw vinasse. This percent increased until 49%
when the cells were exposed to the vinasse treated with Aspergillus sp. V1, a value increased 3-fold
compared to raw effluent. Regarding the Triticum aestivum L., raw vinasse completely inhibited the
germination of the seeds. However, application of treated effluent was consistent with an average
germination percentage of 60%. It from the current study it was concluded that both bioindicators
could be successfully used to predict potential toxic effects of sugarcane vinasse.
Supported by MINCyT-CAPES (BR/14/09) and PICT 2013 Nº3170
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TOWARDS SMART N-BIOFERTILIZERS: CONTROLLING
BACTERIAL POPULATION AND FERTILIZING
PROPERTIES BY METABOLIC ENGINEERING OF
AZOTOBACTER VINELANDII
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The growing demand for food to support population increases has generated a strong dependence on
fertilizers. Excessive use of nitrogen fertilizers leads to environmental impacts such as eutrophication
of fresh water and air pollution. Agricultural promotion of biological N 2 -fixation appears as an
alternative. However, it could only be exploited in a few symbiotic crops (legumes), displaying a
strong specificity of the symbionts. On the other hand, free-living diazotrophs would bypass this
specificity constraint, but normally only genetically modified strains display strong N-biofertilizing
properties.
To contribute to the development of genetically modified N-biofertilizers that could be safely released
to the field in the future, we prepared conditional lethal strains of Azotobacter vinelandii. These strains
express the glutamine synthetase (GS) gene under an IPTG inducible promoter (trc P -glnA). Mutant
cells cannot survive long in the absence of the inducer. However, cells can accumulate variable levels
of GS as a function of the inducer’s accumulation. Most of the GS accumulates as an inactive
covalently-modified enzyme. Upon shifting to non-inducing medium, cells gradually activated the GS
by reversion of the covalent modification and the life span of the population was somehow
proportional to the previous induction intensity. Thus, at low levels of induction cells stopped dividing
after a few generations and started to release ammonium as a consequence of failure to assimilate it
into amino acids. Conversely, GS overloaded cells, kept producing biomass at the expense of the
accumulated GS for an extended life-span. When cell division split the GS pool below a threshold
level, cells started to release ammonium, and finally the bacterial population also declined. The
bacterial population at which a critical GS level was reached finally determined the overall ammonium
that was produced.
When these strains were inoculated into cultures of the alga Chlorella sp, we were able to confirm that
bacteria with low levels of GS promoted algal growth at the expense of N 2 from the air sooner than
bacteria bearing higher levels of GS. However, after some generations, the N-fertilizing property
became more prominent for the GS-loaded bacteria. It was also confirmed that after the algal
fertilization, the bacterial population tended to decline.
Work is in progress to assess these prototypes of smart-biofertilizers in plants.
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Mercedes Cecilia Cruz1 2, Norma B Moraga1 3, Veronica B Rajal1 2,
Stefan Wuertz2.
1Instituto

de Investigaciones para la Industria Quimica (INIQUI) - CONICET - UNSa.
Centre for Environmental Life Sciences Engineering (SCELSE). 3Facultad de
Ingeniería, Universidad Nacional de Salta (UNSa).
2Singapore

mercedesceciliac@gmail.com
Salta Province, in the northwest of Argentina, is the main worldwide producer of hydroboracite and
leads in exports of boron mineral and its derivatives in Latin America. This intense industrial
development has an important environmental impact on water and soils. In addition to the natural
presence of boron in flat-salts and riverbanks, there are others contaminated soils caused by boron
mining industry, proximate to urbanized areas.
Here we report the microbial community assembly of soils, natural and anthropogenically
contaminated with boron, using next-generation sequencing techniques. We collected soils from three
sites: 1) Tincalayu, one of the main deposit extraction flat salts; 2) Animaná, a riverbank with natural
boron compounds; 3) Baradero, an urban burden from a former processing factory. Three samples
were collected from each site, two exposed to high boron concentration and one control. Soil
physicochemical analysis included humidity, organic matter, pH, B 2 O 3 , and total boron. We used the
16S ribosomal RNA gene, targeting the V4-V5 hypervariable region, and following the QIIME
pipeline with SILVA database, we obtained the meta-barcoded microbial profiling. Multivariate
statistical analyses were used to assess the microbial community and its relationships with
environmental data.
Microbial community analysis showed variability of richness and -diversity indices among samples.
Taxonomic classification revealed that, at the phylum level, Actinobacteria was the most abundant in
the natural boron-soil samples from Tincalayu and Animaná (43.5% ± 2.5 and 27.9% ± 3.4,
respectively). Meanwhile, Firmicutes was predominant in Baradero-soils (20.5 to 55.7%) and had very
low relative abundance in the flat-salt soils (2.6% ± 1.1). Proteobacteria was the third most abundant
phylum (17.0% of total) with higher numbers in Animaná (25.7% ± 8.5) and similar abundance in
Tincalayu and Baradero (12.9% ± 9.2 and 11.4% ± 6.4, respectively). The genus level analysis
revealed that Bacillus sp. was the highest taxonomic group in Baradero and Animana. On the other
side, an uncultured bacteria of order Gaiellales (Thermoleophilia class) was the most abundant OTU
within Actinobacteria in Tincalayu. DistLM-dbRDA analysis indicated that edaphic properties: pH,
humidity, and B 2 O 3 concentration shape the microbial assemblies. Microbial community ordination
analysis by means of Hierarchical Clustering and nMDS plots showed that exposed-samples from
Tincalayu and Baradero formed two distinctive groups (natural vs anthropogenic contaminated soil),
and all samples from Animaná grouped together with the control samples from the other two sites. To
the best of our knowledge, this is the first study showing microbial communities of boron associated
soils in Argentina. It provides a better understanding of soil-borne microbiome assemblies and
valuable information for contaminated sites management.
56

Congreso Argentino de Microbiología General -2018Código de Resumen: MS-003

Sección: Microbiología Ambiental y del Suelo
Modalidad: Oral
TRANSGLYCOSYLATION OF TERPENES IN CULTURES
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The fungus Acremonium sp. DSM 24697 produces the enzymes -rhamnosil--glucosidase I and rhamnosyl--glucosidase II. These enzymes catalyze the hydrolysis of diglycosylated flavonoids to the
corresponding disaccharide and aglycone, which are presumably further metabolized by the fungus as
carbon sources. Moreover, they are able to in vitro transfer rutinosyl residues from rutinosylatedflavonoids to various hydroxylated acceptors. We hypothesized that this (“side”) transglycosylation
activity also plays a role for the survival of the fungus, like the neutralization of toxic compounds
through glycosylation. Since many terpenes are synthesized by plants and used as defense against
pathogens and herbivory, we decided to expose cultures of Acremonium sp. DSM 24697 to sub-lethal
concentrations of the terpenes geraniol, 2-phenethyl alcohol and linalool. The presence of
transglycosylation products was evaluated in solid cultures of Acremonium sp. DSM 24697 with the
flavonoids hesperidin or rutin as carbon sources. In the cultures with rutin as carbon source, no
transglycosylation products were detected. In the cultures with hesperidin as carbon source,
transglycosylation products were found in the presence of geraniol and 2-phenethylalcohol, while no
products were detected with linalool. The products rutinosyl-geraniol and rutinosyl-phenethylethanol
were identified in the supernatant of Acremonium sp. DSM 24697 by TLC and MALDI. These results
supported our hypothesis that glycosylation could be a mechanism related to the defense system of the
microorganism.
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Microbial emulsifiers or bioemulsifiers (BEs) are amphipathic molecules able to increase the solubility
in water of hydrophobic substrates. Therefore, they are usefully used in environmental remediation
technologies to remove these contaminants from the environment. Additionally, BEs are widely used
in food technology as formulation ingredients since they promote the formation and stabilization of
emulsions, improving the texture, consistency and the half-life of food products. Unlike its
counterparts obtained by chemical synthesis, BEs are highly stable and non-toxic compounds. In
previous studies, was reported the production of BE by the bacterium Enterococcus mundtii 278 in a
lactic whey-based culture medium. In the current study, BE and two commercial synthetic emulsifying
agents (nonionic surfactant Triton X-100 and ionic surfactant SDS) were characterized according to
their stability and toxicity. Culture supernatant containing BE was filtered through a cellulose
membrane (cut-off = 14,000 Da) and it used as a partially purified product source. Stability studies
were conducted by incubating each emulsifying agent at different temperatures (37ºC100ºC), pH
values (210) and of NaCl concentration (5%20%). After the incubation period, residual
emulsification index (E 24 ) was determined using kerosene as hydrophobic substrate. Toxicity studies
were conducted by determining the percentage of viability of the Caco-2 cell line after being exposed
to each emulsifying agent for 3 h at 37°C.
The BE retained 100% of its activity residual for all the temperatures, pH values, and salt
concentrations tested. Triton X-100 was also a thermo-stable agent. However, SDS was gradually
decreasing its residual E 24 according to the increase of temperatures. Concerning the effects of the
pH, SDS was most stable in the acid pHs (3–6) with residual E 24 -values among 62%–44%. In
opposite, Triton X-100 showed maximum stability at a neutral pH (residual E 24 = 62%). SDS and
Triton X-100 (to a greater extent) were sensible to the salt presence, losing all its residual activity for a
20% NaCl. Finally, the viability of Caco-2 cells was significantly affected by the emulsifying agents
tested, with viability percentage of the 61%, 75%, and 94% for SDS, BE, Triton X-100. In fact, ionic
agents such as SDS tend to be more toxic to animal cells than non-ionic agents. The results presented
in this study demonstrate that BE is a highly stable product, with an intermediate toxicity between
SDS and Triton X-100 for Caco-2 cell line.
Supported by MINCyT-CAPES (BR/14/09) and CONICET.
58

Congreso Argentino de Microbiología General -2018Código de Resumen: MS-005

Sección: Microbiología Ambiental y del Suelo
Modalidad: Poster
EVALUATION OF THE PLANT GROWTH PROMOTING
PROPERTIES UNDER SALT STREES OF BACTERIA
ISOLATED FROM ANDEAN WETLAND
Ana Paula Santos1, Carolina Belfiore1, María Eugenia Farías1.
1Planta

Piloto de Procesos Industriales y Microbiológicos (PROIMI-CONICET).

ana_paulas93@hotmail.com
Soil salinity is a severe problem affecting agricultural productivity in about 1/3 rd of World’s irrigated
lands. Our country presents 32 million hectares classified as Saline Soils and 53 million hectares as
Sodic Soils, which means that we have 85 million hectares with salinity / sodicity problems.
This problem has negative effects on the soil, such as the reduction of biological activity, the reduction
in the availability of nutrients, the generation of changes in the structure, degradation and
desertification of the land, which is limiting for the development of crops. Salinity changes the
agronomically useful lands into unproductive areas, so that desertification of soils is a great concern
and if we do not solve this problem we will soon face the situation of the lack of sufficient food in the
world.
Plant growth promoting bacteria (PGPB) are a useful alternative strategy for salt tolerance in plants.
These bacteria are able to colonize the plant rhizosphere and confer beneficial effects by various direct
and indirect mechanisms such as the production of indole-3-acetic acids (IAA), aminocyclopropane-1carboxylate (ACC) deaminase, phosphate solubilization, among others. The use of halotolerant PGPB
is environmental friendly and they are an inexpensive strategy for a better crop production and
conservation in salt affected areas.
The aim of this study was to evaluate the effect of saline stress in the promoting properties of PGPB
isolated from Andean wetland. For this purpose, the tolerance to different NaCl concentrations (200,
700, 1000,1400,1700 and 2600mM) of thirteen strains was evaluated. Seven of them were able to
grow at up to 1700mM of NaCl. The results of this research showed that the isolates retain its
characteristics as promoting plant growth at 200 mM of NaCl. Under this saline stress they can
produce IAA, ACC deaminase, N 2 -fixation and phosphate solubilization. At higher concentrations
of NaCl (1400mM), only three strains maintained the ability to solubilize phosphate. Finally, the
results showed that there are strains that are able to produce a greater concentration of AIA as the
concentration of salt increases.
These results encourage continued studies for the use of these microorganisms as an alternative to
improve the response of crops affected by saline soils.
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The Amarillo River is located on the eastern slope of the Sierra de Famatina (La Rioja, Argentina) in
‘Nevados de Famatina´ mining district where La Mejicana mine operated between 1890 and 1925.
This fluvial system drains headwaters through a zone of alteration, an important halo of highsulfidation epithermal deposits (Au–Cu–Ag–As–Sb–Te) and Cu and Mo porphyries. The river is
characterized by sulfated acidic waters (pH ~ 3) of reddish-yellow colorations with high
concentrations of dissolved total solids and metals. This high concentration of metals and acidity is
generally associated with high rates of oxidation and leaching of pyrite and other sulfide minerals due
to natural exposure or mining activity. Along the river a widespread deposition of ochreous sediments
associated with the precipitation of Fe(III) compounds can be observed. Jarosite (XFe 3 (SO 4 ) 2 (OH) 6 )
is the main precipitated phase in upper riverbed, while schwertmannite (Fe 8 O 8 (OH) 6 (SO 4 ).nH 2 O)
dominates the middle and lower ones. In this work, we establish the role of the microorganisms
present in Amarillo River on the oxidation of Fe(II) and the subsequent precipitation of different
hydroxysulfates. Consortia were obtained from the enrichment of samples coming from the upper and
middle basins of the Amarillo River using culture medium Mac pH 1.8-Fe(II) 9 g.L -1 with yeast
extract 2 g.L -1 (heterotrophic consortium) and without yeast extract (autotrophic consortium). Biotic
oxidation of Fe(II) was confirmed by comparison with abiotic controls. DNA was extracted and
bacterial ribosomal RNA genes were amplified, cloned, and sequenced. Iron-oxidizing bacteria and
other acidophiles associated to them were detected and isolated. Moreover, yeasts and fungi were also
isolated by culture in solid medium from the heterotrophic consortia. To recreate the natural
biomineral formation in-vitro laboratory study was carried out: inocula from each consortium was
inoculated in 9K medium pH 2.0; abiotic controls replacing the inoculum by fresh medium were also
done. After 28 days, the precipitates were harvested, washed, dried at 60 °C, and analyzed by X-ray
diffraction (XRD). Two different patterns were obtained: one for biotic precipitates with well-defined
and intense peaks suggesting well-crystallized phases belonging to the jarosite group and a second for
abiotic controls with broad peaks that indicate low crystalline phases possibly related to
schwertmannite precursors. Besides, the morphology of the precipitates was investigated with
scanning electron microscopy (SEM) detecting cells and nano-sized precipitates which were covering
the cell surface. Mineral aggregates had similarity with synthetic jarosites. These results suggest that
the geochemical processes of Amarillo River should be interpreted including the activity of the native
microorganisms.
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The agricultural activity around big cities (periurban agriculture) is an interesting case study of an
environmental concern. Frequently, this type of agriculture uses fertilizers to provide essential
nutrients to plants, like nitrogen, phosphorus and potassium. Nevertheless, the indiscriminate use of
these agrochemicals causes a negative impact on the environment. Because of the intensive use of
these types of soils, it is very important to manage it in a sustainable way. The stimulation of native
microbiota is a strategy to prevent soil deterioration consequence of human activities. Recently, efforts
are focused on the development of inoculants with plant growth-promoting bacteria (PGPB) to restore
and maintain the agricultural soil quality and optimize crop production without chemical inputs.
The aim of this work was to study the ability of Pseudomonas migulae S1-2 to solubilize unavailable
phosphate from soils intensively used in periurban horticulture activities. This strain is autochthonous
of these soils and exhibited resistance to common pesticides used, such as iprodione, deltamethrin and
abamectin.
For that purpose, soils from Cuartel V, Moreno (Buenos Aires) with a total but unavailable phosphorus
amount of 0.68 mg/g soil were used. Phosphorus solubilization mediated by P. migulae S1-2 was
studied in NBRIP broth, supplemented with sterilized soil or calcium phosphate as control. The abiotic
solubilization was evaluated in the same conditions in sterile NBRIP broth/soil or Ca 3 (PO 4 ) 2 media.
The four treatments were incubated 2 weeks at 32 ºC under agitation. Samples were taken at regular
intervals, monitoring cell growth by colony-forming unit/ml counts. After centrifugation, soluble
phosphate was measured as total phosphorus using a modified protocol of Bray and Kurts method.
P. migulae S1-2 was able to solubilize phosphate from horticultural soils. Total phosphorus in the
supernatants was increased almost 18% during the first week of incubation rising to a 22% at the
second week, while bacterial counts increased from 10 7 to 10 8 UFC/ml. These results are promising
since 3% of dry biomass represents phosphorus incorporated as consequence of cell growth.
Pseudomonas migulae S1-2 is a potential candidate to continue studies for the development of
bioinoculants for horticultural soil restoration.
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In the diet of small mammals, the consumption of fungi is well documented in the Northern
Hemisphere, Tropics and Australia. The fungi that are consumed by mammals can be epigeous or
hypogeous, and are representatives of Ascomycota, Basidiomycota and arbuscular-mycorrhizal-fungi
(AMF). In general, mammals eat the fungal fruiting bodies, digesting and assimilating them, except for
the spores that pass through the digestive tract of the animals and are dispersed without being
degraded. In the world, the dispersal of spores of fungi by small mammals has been widely studied and
has a close and important relationship with the ecology of forests and ecosystems where mycorrhizal
associations predominate. Arbuscular-mycorrhizal-fungi are a group of biotrophic fungi that establish
arbuscular mycorrhizal symbioses in the roots of most plants. These fungi contribute to the mineral
nutrition of their hosts and to the conservation of the soil, among some of their functions of great
ecosystemic importance. The dark septate endophytes (DSE) are a heterogeneous group of fungi
belonging to Ascomycota, Basidiomycota that also establish endosymbiosis in the roots. There is
global and local evidence of the role of rodents in the dispersal of fungal spores. Mara (Dolichotis
patagonum, Caviidae, Rodentia) is an endemic rodent from Argentina; its diet consists of 70% of
monocotyledons and 30% of forbs, with grasses as the herbaceous species with the greatest presence
and relative coverage, preferring Pappophorum, Chloris, and Trichloris among the Poaceae, although
mara consumes another C 3 and C 4 species. The grasses C 3 and C 4 form symbiosis with the AMF and
DSE. The studied mara populations inhabit Sierra de las Quijadas National Park, San Luis (Argentina).
The objective of this work was to detect the AMF and DSE in feces of D. patagonum and if mara is a
potential disperser of AMF and DSE. For this, the feces of mara collected in two areas of the Park
("Jarillal" and "Sierras") were analyzed microscopically to determine the presence of AMF and DSE
and trap plants were cultivated with the feces as a source of inoculum for these fungi. In mara feces the
presence of AMF and DSE was scarce, and roots were also detected; further, the roots of the trap
plants were colonized by AMF and DSE. We concluded that mara contributes to the dispersion of
AMF and DSE, although in a meager way. Considering that mara prefers C 4 grasses and that these are
obligate mycotrophic host of AMF and are associated also with DSE, the remains of the ingested roots
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Arbuscular mycorrhizal fungi (AMF) are biotrophic mutualistic symbionts of the 80% of the terrestrial
plants; they increase the growth of their hosts through the contribution in the absorption of water and
nutrients by means of its extensive network of mycelium in the soil. This hyphal network also
contributes to the soil aggregation, prevents erosion and interconnects plants, redistributing resources
in the community. Also, these fungi benefit their hosts by increasing the host resistance to drought and
pathogens attacks. AMF mycelium and spores are common components of soil microorganisms
communities in diverse ecosystems. In worldwide arid areas, mycorrhizal associations have been
registered with species of the genus Prosopis (Fabaceae). Ecosystem services are the direct benefits to
society obtained by the functioning of an ecosystem. Thus, the HMA constitute a key functional group
in the soil with an important role as ecosystem services providers through the increase of plant
productivity, soil formation and improvement of the soil conditions, the prevention against biotic and
abiotic stress. Despite playing a key role in ecosystems, a gap in the knowledge of the diversity of the
AMF in Argentina exists. Particularly, in the Caldenal, Fitogeographical Province of the Espinal, there
are no records of the AMF diversity. Taking into account that the “Caldén” forests (Prosopis caldenia
Burkart, Fabaceae) are suffering a constant reduction in their distribution area, driven mainly by the
advance of the agricultural-livestock border, the knowledge of the AMF diversity as a basic service
ecosystem and as an indicator of the general health of the soil is of vital importance for the preparation
of an adequate management plans for the forest and the microorganisms diversity conservation in the
soil and for the maintenance and/or conservation of soil quality. The objective of this work was to
determine the diversity of the AMF in the Northern limit of the “Caldén” Forest natural distribution.
The sampling sites were four forest in Villa Mercedes, San Luis; soil samples extraction and AMF
diversity analysis were done with classic technics. The morphospecies were determined by observing
the spores and sporocarps in the optical microscope. Ten morphospecies belonging to the genera were
found preliminarily: Acaulospora, Claroideoglomus, Diversispora, Entrophospora, Funneliformis,
Gigaspora, Glomus, Rhizophagus, Sclerocystis and Scutellospora; showing a variation in the
frequency of appearance of each taxa in the different plots. This work will serve as a starting point for
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In Cuartel V, district of Moreno, Province of Buenos Aires, there is an industrial waste treatment plant
(WTP) placed near a natural stream. This water course is also surrounded by horticulture farms and
urban settles. Local inhabitants have reported recurrent WTP over-flooding that have affected the
water course and some adjacent farms, thus water contamination became an important social and
economic problem.The aim of this work was to analyze the microbial community in a reference site
located upstream the WTP (R) and a site located downstream the WTP (DS) to find indicators of the
biological conditions of the system.
Water samples were collected on 2017 July 19th (winter) and December 12nd (spring) in both DS and R
sites. After collection, samples were conserved at room temperature until processing within 24 h. Total
DNA was extracted using the DNeasy® PowerWater® kit (QIAGEN) and 16S rRNA gene V1-V3
region was sequenced by Illumina my-seq (Mr DNA-Texas, USA). Community diversity was analyzed
using QIIME platform.
Diversity index Shanonn (H) and Simpson (D) showed that in winter samples, DS presented a
significant higher diversity compared with R (D: 0.985 and 0.954, H: 7,977 and 6,620 respectively
p<0.04) but no significant differences were observed for spring samples. On the other hand, R showed
significant diversity changes between seasons (p-values of 0.002 for D and 0.004 for H) while DS
samples showed no seasonal differences. Proteobacteria and Bacteroidetes were the dominant phyla
despite the season. In spring samples both phyla together represented the 95% of DS reads whereas in
R represented only 49%. In this R sample Verrucumicrobia and Actinobacteria become relevant phyla
reaching between both of them 38% of the reads. No such pattern was observed in winter samples.
Nevertheless, Verrucumicrobia and Actinobacteria were more prevalent in R than DS. Other
interesting changes were that Armatimonadetes, an oligotrophic phylum thrives at 20-40ºC. This
phylum was 200 fold represented in R samples in spring compared with winter. This was in
accordance with the in situ measured temperatures (30°C in spring and 11°C in winter). Among
Proteobacteria, class Epsilonproteobacteria, often associated with polluted environments was only
found in DS samples.
These results indicate that both, seasonality and the anthropogenic pollution could be responsible for
the differences found in microbial community composition.
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Bad agriculture practices increase salinity in soils. These soils are a serious problem for agriculture
since they interfere with the adequate growth of most crops. The high content of soluble salts in the
soil exchange complex, produces a negative effect by increasing its osmotic pressure, decreasing
available water for roots, and breaking down its structure. In this sense, halophilic microorganisms
with plant growth promoting (PGP) properties constitute an alternative for the re-utilization of these
soils. The objective was to evaluate the effect of the inoculation of three halotolerant microorganisms:
Micrococcus sp, Bacillus atrophaeus, and Halomonas sp. on the germination of chia in presence of
salts.
The assay was carried out on water agar plates 1.5% using saline water with different NaCl
concentrations: 15 mM (control- non-saline soil), 50 mM, 100 mM and 150 mM. The experimental
strains were: Micrococcus sp SA211, Bacillus atrophaeus HX11 and Halomonas sp. SFsal. Six
bacterial inoculums were used: No bacteria (control), SA211, HX11, SFsal, and two consortiums: C1
(SFsal + SA211) and C2 (HX11 + SA211). The selection of these microorganisms and consortiums
was carried out from a previous evaluation of their PGP activities, with and without NaCl. Once
selected, antagonism tests were carried out to validate the selection. Seeds were sterilized with 70%
ethanol, 3% sodium hypochlorite and distilled water, always under stirring at 150 rpm.
Microorganisms were grown in nutritive broth with salt (42 mM NaCl) and the OD was adjusted to
0.6. Sterilized seeds were introduced in the bacterial cultures and were agitated for two hours at 150
rpm. Seeding was done immediately, placing 20 seeds per plate and with four replicates for each
treatment. After seven days, the number of germinated seeds, the fresh weight of the seedlings, plant
and root length, and root dry weight were recorded.
The effect of bacteria at 100 mM and 150 mM was not observed in any of the measured variables for
any treatment. Regarding the germination at 15 mM, no differences were observed between the control
and the treatments; while at 50 mM an improvement in presence of SA211 and HX11 was observed.
Regarding the fresh weight of plants, in 15 mM there was no promoter effect of the bacteria, but in 50
mM there was an increase in the treatments with SA211 and HX11. In the case of root dry weight, a
significant increase was observed in SA211 and HX11 compared to the control at 15 mM. Growing at
50 mM of NaCl, the length of the plants increased significantly when the seeds were inoculated with
HX11 and to a lesser extent in C2. Inoculation with HX11 produced a positive effect on the elongation
of roots under salinity conditions. We were able to observe by fluorescence microscopy, the presence
of bacteria in the roots of the treatments at the end of the experiment. The use of halotolerant
microorganisms could help chia seeds to germinate in saline soils.
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Transcriptional regulation in Escherichia coli comprises a network of specific and global regulators.
Some of the latter control operons related to central metabolism affecting carbon flow and reducing
power. Among different global regulators that affect central metabolism we studied ArcA and CreC,
members of two component systems, Cra and Rob. ArcA is known to be one of the main regulators
that affects C metabolism in response to O 2 availability, while CreC is known to respond to both C
source and aeration. The majority of Cra targets are genes coding for the enzymes involved in central
carbon metabolism. Rob is involved in antibiotic resistance, solvent tolerance and affects some genes
of glucose metabolism and TCA cycle. Manipulation of global regulators is one of the strategies used
for the construction of bacterial strains suitable for the synthesis of bioproducts. However, the
pleiotropic effects of these regulators are not always predictable, since they can vary in different
conditions and are often strain dependent.
This study analyzed the metabolic effects of these several major global regulators using deletion
mutants of the well characterized and completely sequenced Escherichia coli strain BW25113.
Production of inherent (organic acids and ethanol) and non-inherent (polyhydroxybutyrate and 1,3propanediol) compounds was evaluated in different conditions of oxygen availability and different
culture media (M9 and LB) supplemented with glucose or glycerol. Additionally, the effects on stress
tolerance of each mutation were studied in cultures grown in M9 glucose 0.5% in low and full aeration
conditions. Results obtained were utilized to perform multivariate analysis (Principal Component
Analysis and Hierarchical Clustering Analysis) in order to identify separation trends and visualize the
response of the working strains in the variety of conditions tested.
The simultaneous comparison of the effects of each regulator in different growth conditions, including
tolerance assays and the production of several bioproducts, allowed the discrimination of the particular
phenotypes that can be attributed to the individual mutants, and singled out Cra and ArcA as the
regulators with the most important effects on bacterial metabolism. These two strains also resulted in
the most suitable backgrounds for the synthesis of succinate and 1,3-propanediol (1,3-PDO),
respectively. The cra mutants were further modified to increase succinate production by the addition
of carboxylating enzymes, achieving an increase of 80% respect to the wild type. Accumulation of 1,3PDO in the arcA mutant was optimized by overexpression of PhaP, which doubled the accumulation
of the diol in a semidefined medium using glycerol, resulting in 23.94 g.L -1 of 1, 3-PDO after 48 h,
with a volumetric productivity of 0.5 g.L -1 h -1 in bioreactor cultures.
67

Congreso Argentino de Microbiología General -2018Código de Resumen: BF-002

Sección: Biotecnología y Fermentaciones
Modalidad: Oral
A CLOSED-LOOP ALGAL BIOMASS PRODUCTIONPLATFORM AND BIOREFINERY FROM RENEWABLE
SOURCES OF N AND P AND INTENSIVE RECYCLING OF
REAGENTS INTO NUTRIENTS
Lara Sanchez Rizza1, Camila D Coronel1, María E Sanz Smachetti1,
Mauro Do Nascimento1, Leonardo Curatti1.
1Instituto

de Investigaciones en Biodiversidad y Biotecnología (INBIOTEC-CONICET).

eugenia.sanz@inbiotec-conicet.gob.ar
Microalgae and cyanobacteria are increasingly considered a promising alternative to conventional
crops as feedstock for food and feed and biofuels, mainly because of their much higher photosynthetic
productivity. One of the drawbacks of this technology is the very large demand of N and P fertilizers
that must be supplied to achieve algal production potential. In this study, we provide proof-of-concept
for a closed-loop algal production platform and biomass biorefinery for ethanol at the expense of
atmospheric N 2 and P from bone meal. N 2 is assimilated in a N 2 -fixing cyanobacterium’s biomass
that accumulates very high levels of protein (60 % w/w). Water extraction of this biomass produced an
organic fertilizer, which as a sole source of nutrients, sustained mixotrophic growth to very high yields
of a microalga that accumulated high levels of carbohydrates (60% w/w). The algal biomass was
saccharified in the presence of H 2 SO 4 and this acidic condition was secondarily used to release
soluble PO 4 3- from different P-sources, including bone meal, as a renewable P-source. After
increasing the pH with KOH and Mg(OH) 2 , the resulting preparation was fermented by yeast to
quantitatively produced ethanol at about 90 % of its theoretical yield. The resulting fermentation
vinasse, supplemented with P, was efficiently recycled as a sole source of macronutrients for the
cultivation of the N 2 -fixing cyanobacterium’s biomass to complete one production cycle. Water
recycling and co-production of residual biomass as feed are also shown. This closed loop-algal
production platform brings concepts of circular economy into the field of microalgae biomass
biorefineries. It basically produces ethanol and feed grade-like biomass at potentially high yields at the
expense of atmospheric CO 2 and N 2 , and mostly P from food industry waste (bones). Nevertheless,
the overall procedure still needs to be subjected to techno-economic and environmental performance
analyses for a more realistic comparison to alternative processes.
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Saccharomyces cerevisiae. The physiological properties of these yeasts influence the final
characteristics of the produced wine. Although several commercial strains are offered in the market,
there is a continuous search for novel yeas starters better adapted to different regions, oenological
practices or with some special feature. Current winemaking practices favor the harvest of very mature
grapes with high sugar concentration, which leads to more alcoholic wines. Thus, it would be
convenient to have a yeast strain which combines a resistance to high osmotic conditions (300 g/L of
fermentable sugars) and high ethanol concentration (15% v / v ). From our autochthonous characterized
wine yeasts collection, we considered 46 strains which possesses one of these properties and could act
as parental strains to generate hybrids capable of tolerating both stress conditions. After a phenotypic
re-evaluation, 10 parental strains were selected and induced to sporulation. Considering that native
strains are homothallic and no genetic markers are available, the crosses between parental strains were
performed with the random spore method. A total of 17 independent crosses were performed, and 207
potentials hybrid were isolated. All generated individuals were phenotypically evaluated for both high
osmotic and high ethanol tolerance. So far, 3 hybrid strains and two homozygous cultures from a tetrad
dissection have shown improved phenotypes for both characteristics with respect to their parental
strains. Furthermore, lab scale fermentations under simulated wine conditions showed promising
results for some of these strains as compared to their parental strains. Our results demonstrate that is
possible to improve yeast oenological properties of a wine yeasts collection using simple and
traditional breeding techniques.
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Various fungus-based processes can be applied to degrade sugarcane vinasse, an acid effluent
(pH=3.55.0) from sugar-alcohol industry which contains a high chemical oxygen demand (COD) and
biochemical oxygen demand (BOD). Previous studies demonstrated the potential of a native fungus
from the provinceof Tucumán(strain V1) to degrade a vinasse sample. In the present study, the
molecular identification of this strain was carried out. In addition, it was evaluated the effectiveness of
the microbial treatment conducted during 15 d. Mycelium in the exponential growth phase was
harvested by centrifugation and total DNA extraction was performed using DNA Kit, MOBIO.
Amplification of the rDNA ITS1-5.8S-ITS2 regions was carried out using ITS1 and ITS4 primers and
18S rDNA sequences were compared with partial 18S rDNA sequences published in the GenBank
using the BLAST tool from the NationalCenterfor Biotechnology Information (NCBI). Finally, a
phylogenetic tree was constructed using the neighbor-joining method. Regarding the microbiological
treatment, 200 mL of vinasse were inoculated with fungus spores at a final concentration of 1×10 6
UFC/mL, and was incubated at 30ºC (150 rpm) for 15 d. Vinasse samples without inoculation were
used as abiotic controls (AC). Growth kinetics (measured as biomass production), pH changes, and the
removal percentages of COD and BOD was determined each 72 h in the microbiologically treated
vinasse (TV) and in AC, by using standard methods for the examination of wastewater. The fungus
strain was identified as Aspergillus sp. V1 and it was closely related to Aspergillus terreus ATCC
MYA-4898 (99%). As expected in the AC, no significant growth was detected until the end of the
assay. For TV it was observed the maximum growth at 9th d of cultivation (biomass higher than 5 g/l).
The TV for 3 d did not show a significant increase in the pH with respect to AC, which remained
unchanged throughout the entire experiment (pH = 4.1). However, at 6 th d of incubation, pH was
significantly increased until a value close to neutral (6.7 ± 0.5). At 12 th d of cultivation, it was
detected the maximum COD and BOD removal, with percentages of 59% and 89%, respectively. At
that point in time, only a 10% and a 30% was removed from AC. Based on these results, a removal of
COD and BOD of 49% and 59%, respectively, can be attributed to the metabolism of Aspergillus sp.
V1. This could involve a significant reduction in the toxicity of the effluent mediated by the action of
this strain.
Supported by MINCyT-CAPES (BR/14/09) and CONICET.
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Climate change is a threat to several life forms of our planet. This effect is partially due to the
preferential use of fossil fuels to sustain human activities such as house heating, agriculture or
transportation. The use of biofuels is one of the most promising alternatives, as it would help reduce
the effects of climate change, while avoiding the use of non-renewable sources such as petroleum or
gas as sources of energy. Among the most common biofuels are alcohols that can be obtained from
microbial fermentation using different kinds of carbon sources. Many different processes have been
developed to obtain alcohols from sugars or starch, but the use of these substrates to produce biofuels
would compete with food supplies. To avoid this problem, biofuels should be obtained from non-food
substrates, such as lignocellulosic biomass.
Several different approaches have been employed to use this substrate, most of which start with the
hydrolysis of the biomass to obtain sugars that can be fermented. Although large amounts of energy
are required for the hydrolysis steps, and only a fraction of the hydrolysis products can be converted.
The use of microorganisms that have the capability to degrade lignocellulosic biomass and synthesize
biofuels would help to reduce or eliminate the lignocellulose hydrolysis steps, thereby increasing the
sustainability of the processes.
In this work we analyzed differences in the use of xylan and lignocellulosic biomass (sugarcane
agricultural residue) by two strains of Thermoanaerobacterium thermosaccharolyticum. T.
thermosaccharolyticum GSU5 isolated in our laboratory and the collection strain T.
thermosaccharolyticum DSM 571. These strains are anaerobic thermophilic solventogenic bacteria
that can produce butanol and ethanol from these substrates.
Using High Resolution Liquid Chromatograph (HPLC) we observed that both strains were able to
degrade corn xylan and sugarcane agricultural residue evidenced by the decrease in the area of peaks
corresponding to high molecular weight hydrates and the increase in low molecular weight peaks.
Furthermore, using Nuclear Magnetic Resonance (NMR), we observed differences in the degradation
of the substrates between the two strains. We were able to determine the composition of Corn xylan
by acid hydrolysis and acetylation followed by Gas Chromatography (GC). Analysis of the remaining
substrate after bacterial growth allowed us to determine the main type of sugar used.
In conclusion, we could demonstrate that the two strains of T. thermosaccharolyticum are able to grow
on complex substrates such as xylan and lignocellulosic biomass, and we determined the way each
strain processes these substrates. These results are interesting for the development of biofuels, and
especially relevant for our country, because sugarcane biomass is an economic substrate that is
generated as a contaminating residue during sugarcane harvest.
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Diatoms are a microalgae group that has acquired great biotechnological importance due to their
capacity to produce lipids that can be used as food supplements, for the production of biodiesel or in
pharmaceuticals. On the other hand, several studies have postulated that lipid production is increased
when microorganisms are subjected to stress conditions. However, one of the challenges in the
development of some biotechnological processes, is the management of wastes and co-products that
are generated. In the case of diatoms, the silica wall (frustule) is obtained as a residue (after solvent
extraction of the oils accumulated inside the cells) and the use of these in many industrial and
biotechnological processes have been proposed. The aim of this work is to compare the biodiversity of
diatoms isolated from different environments (pristine and polluted); and to compare the amount of
lipid accumulation of diatoms from both sites to evaluate their biotechnological potential.
In this study, diatoms from a pristine site were isolated (Reserva Municipal de Rivera Norte),
characterized and compared with diatoms isolated from a highly polluted site (Río Luján). Enrichment
of all samples was performed by using modified Diatom medium. After 5 days of growth, samples
were analyzed by optical microscope and diatoms were isolated by a Combination of serial and drop
dilutions, and transferred to Erlenmeyer flasks. Cultures were kept at 24°C with photoperiods of 16:8
hours (light:darkness). For the determination of neutral lipids accumulated into diatom cells, Nile Red
spectrofluorometric technique was used. Extraction of lipids from diatoms was achieved by using
Methanol and Chloroform. The quantification of the extracts was performed by gravimetric analysis.
Lipids accumulation was compared between isolated strains. Frustules, before and after lipids
extraction, were studied by SEM in order to analyze their potential biotechnological use in future
studies.
The biodiversity found in Rivera Norte was significantly higher than that found in Río Luján. Some of
the genus found in Rivera Norte were e.i.: Fragilaria sp., Gomphonema sp., Encyonema sp.,
Cyclotella sp., Navicula sp., Nitzschia sp. While in Río Luján only a few genus were found. Results of
lipids extraction from the isolated strains (6 from Rivera Norte and 3 from Río Luján) indicated that
lipid production was species related and species from Río Luján tended to accumulate lipids at earlier
stages of the culture. SEM images allowed to determine frustule structural analysis for future uses and
to determine taxonomic classification. Results indicated that diatoms could be used for the production
of lipids of interest and their frustules could be applied as bio-product for several applications.
This study provides the basis for the development of a cycle of production of a substance of
commercial interest while a co-product with potential industrial, agricultural or biotechnological use is
being developed.
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Sourdough is one of the oldest biotechnological processes used in the production of bread. In this
system, lactic acid bacteria improve the nutritional and technological properties of the final product,
mainly by the acidification and release of volatile components during fermentation. The use of
sourdoughs has great potential for the production of gluten-free products (GF) improving their
technological and sensory properties. The objective of this work was to evaluate the use of
Lactobacillus plantarum ATCC 8014 as starter culture in three GF flours: quinoa (Q), buckwheat (B)
and rice (R); and compare them with wheat sourdough (W). 24 h (F1) and 10 days backslopping
fermentations (F2) at 30 °C were performed. Sourdough with (8014-Q, 8014-B, 8014-R, 8014-W) and
without starter (C-Q, C-B, C-R, C-W) were compared considering pH, total titratable acidity (TTA),
lactic acid bacteria (LAB) counts, starch gelatinization by differential scanning calorimetry (DSC) and
water extractable pentosans. There was a significant decrease of pH for all the 24 h fermentation
sourdoughs with starter, reaching 3,43 for 8014-R and 3,46 for 8014-W. The highest TTA was
observed with Q with and without starter. 8014-Q y 8014-R showed significant higher LAB counts
compared to controls (p<0,05). 8014-Q and C-Q presented differences in starch gelatinization with an
increase in transition enthalpy (H) and a decrease of To and Tp for 8014-Q. 8014-B showed a
decrease of To respect to control (p<0,05). Regarding F2, there were no differences among the
sourdoughs with starter. There were no differences in pH, TTA, LAB counts, H and water
extractable pentosans between F1 and F2 for all the flour types with starters. Similar modifications in
the system were obtained with F1 and F2 which allow us to infer that using L. plantarum ATCC8014
as starter, it is possible to shorten the fermentation time significantly for gluten free breads.
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The wholemeal flour is obtained from the milling of whole wheat grain, including the endosperm, the
aleurone and the germ. Wholemeal flour is nutritionally richer, with higher dietary fiber content.
Arabinoxylans (AX) are part of dietary fiber and have received attention given their emerging
prebiotic character. Prebiotics are non-digestible components that stimulate the growth and activity of
the beneficial bacteria of the gutl microbiome, mainly Bifidobacterium and Lactobacillus. The
potential prebiotic effect of two extracts of AX from wholeflour flour of hard (bread) and soft wheat
was evaluated. Hard wheats are characterized by more protein content and better gluten quality. Both
extracts were characterized by protein quantification, water extractable pentosans and xylose/arabinose
content. A prebiotic score of each extract was calculated according to the selective growth of
Bifidobacterium and Lactobacillus in a defined medium. Inulin was included as a positive control. The
Relative Growth (RG) test was based on the increase in cellular biomass (CFU / mL) after 24 hours of
growth of the probiotic strain in a semi-defined medium with 1% of AXs, compared to growth in the
same medium supplemented with 1% glucose. In turn, the Prebiotic Activity (AP) was calculated in
relation to the change in cellular biomass of E. coli cultivated under the same conditions. No
significant differences were observed in the ara / xyl composition of the extracts. Both extracts of AX
promoted a higher RG of lactic acid bacteria compared to inulin. RG resulted significant higher with
AX from hard wheat than from common wheat (1.77 and 1.07, respectively). The PA was higher for
Lactobacillus and Bifidobacterium with the AX extracts than with inulin. PA was significantly higher
with AX from hard wheat than from soft wheat. The AX extracts from whole grain flours have
prebiotic potential that can be validated in vivo. The prebiotic parameters evaluated were significantly
higher in AX from hard wheat.
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The alperujo (AL) is a very abundant agro industrial waste in the Cuyo region. It is produced in the
two-phase extraction process of the olive oil plants. In previous studies, the possibility of performing a
Dry Anaerobic Digestion (DAS) for biogas production has been stated, using a bacterial isolation
obtained from an anaerobic digestion of AL and horse manure (preserved at the IBT-UNSJ); relevant
variables for biogas production were established by the Plackett-Burman method; and then, optimal
values for these variables were calculated using the Box-Behnken method. The aim of present work
was to find a model that describes the kinetics of methane production in DAS, using AL as a substrate.
For this purpose, DAS were carried out in 60 mL syringes (containing 40 mL of Alperujo
supplemented with 0.065 g urea/g AL, 5 mL/L nutrient solution, 0.25 L/L buffer (pH=7) sodium
citrate; 2% inoculum), incubated at 32ºC during 25 days (optimal conditions previously obtained).
The volume of methane produced was measured after the biogas bubbled in 2N NaOH solution to
capture the CO 2 , and was reported as mL per gram of initial volatile solids (mL/g IVS ). Experimental
data were adjusted to a Gompertz equation (correlation coefficient R 2 = 0.8904). In this equation,
maximum methane production, Pmax, was 94.32 mL/g IVS ; the time at which the rate of methane
production begun to slow, was 254.24 h; and the lag time for methane production, , was 47.33 h. This
sigmoidal kinetic model is typical for microbial limited behavior, and the Gompetz´s equation has
been used for biogas production. This kinetic model of the methane production will be used to scaleup the DAS.
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Polyhydroxyalkanoates (PHAs) are biodegradable polymers produced by a wide range of
microorganisms as intracellular carbon and energy storage compounds. Its thermoplastic properties
make them attractive candidates for the replacement of traditional plastics, and their biodegradability
and biocompatibility allow them to be exploited in numerous biomedical applications. Poly(3hydroxybutyrate) (PHB) was the first PHA discovered and it is still the most common and widely
researched member of PHA family. PHB has been shown to be fully biocompatible and nonimmunogenic, and has been used in drug delivery systems to improve the release of antibiotics and
anticancer drugs.
In the present work we aim to develop PHB nanoparticles for antiviral drug delivery. Viral infections
pose significant global health challenges, complicated by the limited effectiveness of many antiviral
therapies. Among the problems described for antiviral drugs are poor aqueous solubility, short half-life
and bioavailability issues. In this context, a PHB-nanoparticle delivery system can help to increase the
effectiveness of these drugs by controlling the release and increasing their solubility and stability.
We designed reproducible PHB nanoparticles with precise dimensions using the emulsification
method. Particles showed an average size of 180nm, as assessed by dynamic light scattering.
Nanoparticles  potential values denoted colloidal stability. The size of the nanoparticles allowed us to
sterilize the suspension by filtration with 0.22 µm filters. Concentration of the nanoparticles was
determined by gas chromatography, after lyophilization and methanolysis of a suspension sample.
Precipitation of the nanoparticles was achieved via ultracentrifugation; after which we were able to
resuspend the PHB pellet and retrieve the nanoparticles. This step was fundamental for nanoparticle
drug loading, in order to analyze the entrapment efficiency.
Cytotoxicity assays were performed in Vero cells using crystal violet staining and MTT methods in
order to evaluate cell viability in the presence of the hydrophobic polymer nanoparticles. Viability of
Vero cells did not appear to be affected by our nanoparticles in the range of usage concentration
reported in bibliography. We also evaluated the effect of the PHB nanoparticles on Vero cells infected
with Zika virus. No differences were observed on infection and virus replication between cells treated
with nanoparticles and untreated control cells. Finally, as proof of concept, we developed PHB
nanoparticles loaded with rhodamine B isothiocyanate (RBITC). The RBITC-loaded nanoparticles
were observed by fluorescence microscopy to co-localize within two cell types. Taken together, these
results open the road for the application of the PHB nanoparticles as delivery systems for antiviral
drugs and other substances of biomedical relevance.
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Microalgae have great potential as a feedstock for bioethanol and other biofuels. However, the current
cost of producing biofuels from microalgae biomass is still high to be able to envision massive and
profitable commercialization in the near future. One of the main constraints is the pretreatment and
saccharification processes necessary to make the insoluble carbohydrates accessible to microbial
fermentation. Hence, we hypothesized that re-routing the carbohydrates’ metabolic pathway towards
sucrose accumulation would facilitate recovery and fermentation. In order to achieve that, we overexpressed the spsB gene, encoding a SPS enzyme and its putative promoter, in Anabaena sp. PCC
7120, downstream of the constitutive promoter of pDU1, increasing by 2-fold the SPS activity. Under
standard growth conditions, there was no significant difference in doubling time with the wt strain.
However, the spsB + strain showed an increased tolerance to saline stress, displaying doubling times of
36 ± 11 h in comparison to 53 ± 10 h of the wt strain when cultivated in the presence of 80 mM
NaCl, and 39 ± 6 h in comparison to 59.4 ± 0.8 hours of the wt strain in the presence of 120 mM NaCl.
Sucrose content was 10- or 5-fold higher than the wt when subjected to 80 or 120 mM NaCl loading,
reaching values of 7.65 ± 0.04 % (w/w) or 9 ± 3 % (w/w) of their dry weight in 48 h, respectively. To
extract sucrose from the spsB + strain, two different low-energy methods were assessed. In the first
one, the collected biomass was air-dried, milled with 15% sand and extracted with water at room
temperature, which allowed the recovery of 32 ± 9% of the total sucrose. The second method consisted
in an extraction by microwaves at 200 w of power, using 4 pulses of 2 min each, recovering 56 ± 7%
of the total sucrose content. Sucrose-rich preparations obtained from both methods were fermented by
S. cerevisiae. While the preparation obtained by drying and milling allowed an ethanol production of
91% of the maximum theoretical value, the preparation obtained by microwaves exposure was around
50% of the maximum theoretical value. This efficiency was partially improved by adding a nitrogen
source to the sucrose-rich preparation. Hence, ethanol productivity was 26 ± 6 mg. L of culture -1 for
the extract obtained via drying and milling, and 12 ± 1 mg. L of culture -1 for the extract obtained via
microwave and supplemented with a nitrogen source, a 3-fold and a 2-fold increase compared to the
wt, respectively. These results present a promising base-line to continue investigating the use of
genetically-modified cyanobacteria biomass as an alternative bioethanol feedstock.
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The most common biofuel is first generation bioethanol, which is produced from agricultural stocks
such as corn or sugarcane in the US or Brazil, respectively. Despite the great benefit associated with
partial replacement of some fossil fuel, the fact that present and future global food security is still not
fully warranted poses a serious concern on the use of these feedstocks for bioenergy purposes. A
second generation of bioethanol from plant lignocellulosic feedstocks has been more recently
envisioned. Regardless of clear advantages over first-generation biofuels, such as broad availability
and low cost of the feedstock, and non-competition with food production, they face hard-to-overcome
disadvantages due to the composition and structure of the lignocellulosic biomass, requiring quite
intensive mechanical and physicochemical pretreatments, and expensive saccharifying enzymes for its
conversion into ethanol. Aquatic microalgae and cyanobacteria are increasingly considered a
promising alternative to conventional crops as feedstock for food and feed, biofuels, and other highervalue products. This is mainly because of a much higher photosynthetic productivity (a conservative
potential of about 50-fold) and more favorable biochemical composition and structural properties than
biomass of terrestrial crops, and independence of arable land.
In this study we took advantage of the availability of a cell wall-less mutant strain CW-15 of the
microalga Chlamydomonas reinhardtii, to advance in the analysis of algal biomass deconstruction as
an alternative feedstock for ethanol or other fermentation products. Strain CW-15 was cultivated at
different levels of N-deficiency to trigger starch accumulation. We observed that 2.5 to 5.0 mM NH4Cl
in the culture medium resulted in carbohydrates accumulation up to 50% (w/w) of the dry
biomass weight.
At the same time we performed preliminary bioprospecting assays to identified fungal strains able to
hydrolyze starch and cellulose. Among others, we identified a strain of Alternaria alternata which has
been isolated as a contaminant of a cyanobacterial culture. Thus, we optimized induction conditions in
liquid medium for the production of hydrolytic enzymes, including culture medium, initial amount of
spores, and inducers (starch or cellulose). Under these optimized conditions, the fungal spent medium,
solubilized starch at 4.0 mg glu . mg de prot -1 . min -1 and released reducing carbohydrates (as a proxy
of saccharification) at a rate of 0.4 mg glu . mg de prot -1 . min -1 . Importantly, these enzyme
preparations deconstructed C. reinhardtii strain CW-15 biomass at a complex-carbohydrates
solubilizing and hydrolytic activities of 1.0 and 0.2 mg glu . mg de prot -1 . min -1 . Experiments are in
progress to further optimize yields of biomass saccharification and to determine rates of deconstructed
biomass conversion into ethanol by fermentation with the yeast Saccharomyces cerevisiae.
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Increasing demand for energy and substantial reduction of unsustainable sources like fossil fuels have
led to look towards renewable resources. First generation of biofuels is one of such alternatives and is
produced from edible plant crops. The most advanced generation of biofuels (third generation) is
proposed to be obtained from photosynthetic microbes, like microalgae, in non-arable lands. However,
commercialization of these biofuels is currently very limited mostly due to high production costs.
While algal culture in open ponds demands lower capital investments, productivity, especially under
winter conditions, normally off-sets profitability. Bioprospecting for native microalgae for desirable
traits is a very useful strategy and more broadly accepted than genetic engineering towards strains
optimization for increased productivity.
Thus, we started some bioprospecting studies from two contrasting eco-region from Argentina: South
eastern Buenos Aires and La Quiaca, Jujuy. The most contrasting weather parameter was maximum
irradiation during autumn. La Quiaca’s irradiance is among the highest in the planet. We gathered two
microalgae strains collections of about 25 entries for each site. Strains were domesticated and
identified by morphological and molecular taxonomy. Biochemical analysis of the biomass was
performed under N-deficiency to trigger lipid or carbohydrate reserves accumulation. Two pairs of
strains, one from each contrasting site were selected as very closely related strains at the rDNA
sequence. Biomass productivity and biochemical composition did not change under laboratory culture
conditions at low or high irradiance. However, productivity simulations in environmental
photobioreactors mimicking cultivation in open ponds under Buenos Aires´s or La Quiaca´s average
weather conditions suggested that a Scenedesmus obliquus strain (C1S) from Buenos Aires presented a
higher productivity under Buenos Aires autumn conditions than the La Quiaca’s S. obliquus strain
(P31). Furthermore, the Buenos Aires’s strain was even more productive under La Quiaca’s average
weather conditions in the same season. However, under simulated weather of La Quiaca of a fully
shiny month at 20 cm and 5 cm deep ponds, both strains tended to attain similar and high
productivities.
Overall, light appears as one of the main limitations for algal productivity and the case study of these S.
obiquus strains suggested that strains naturally acclimated to lower irradiances might be broadly more
productive in deeper open ponds for an increased areal productivity.
These are pioneering simulations and geographical comparisons of microalgal productivity under
environmental conditions in South America and would be very useful for the development of algal
biotechnology in the region.
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Whey (W) is a byproduct in the dairy industries and retains 55 % of milk nutrients. Disposal of the W
is a major pollution problem for the dairy industry because of the high volumes produced and having a
high biochemical oxygen demand. To overcome the existing problem, utilization of W in a desired
fermented product is highly appreciated. The aim of this work was to fermentate W with a probiotic
bacterium (L. rhamnosus RC007) and to evaluate the effect of this fermented whey (FW) in a mice
model. Previous studies demonstrated beneficial properties of L. rhamnosus RC007 such as immune
modulation and decrease of intestinal inflammation in mice with TNBS-induced colitis. The W used in
the present work was obtained from dairy basin of the south of Córdoba. Their microbiological and
chemical composition was characterized. Three different heat treatments were evaluated in order to
reduce the microbiological charge without causing coagulated proteins. Heating the W at 65ºC for 30
min was enough to significantly reduce the number of enterobacteria, lactobacilli and total aerobes
bacteria. After this pasteurization, cheese whey was evaluated as a base for the development of the
probiotic bacterium. Inoculated whey was incubated at 37ºC and bacterial growth was evaluated by
taking an aliquot every two hours and plating on MRS agar. For the in vivo assay, 18 BALB/c mice
were divided into three groups (n=6): control group: animals received orally 0.1 ml of PBS; FW
group: animals received orally 0.1 ml of fermented whey; W group: animals received orally 0.1 ml of
whey without fermentation with probiotic bacterium. After 10 days mice were sacrificed by cervical
dislocation. Live body weight was measured the day 0 (before W or FW administration) and at the end
of the experiment (day 10). Intestinal contents were collected from the small intestines for cytokines
determination (IL-10; IL-6 and TNFa) by flow Cytometer. The administration of W or FW did not
affect the body weight of the mice. Increases of all the cytokines assayed were observed in mice that
received FW compared to control and W group. The ratio between the anti and pro-inflammatory
cytokines (IL-10/TNFa) was also evaluated and the results showed that the mean values increased in
the group of mice that received FW. The results obtained in the present work showed that FW with L.
rhmanosus RC007 was able to stimulate and to modulate mouse immune system. This immune
stimulation could allow it to respond more quickly to face noxious stimulus. More studies are needed
to confirm the beneficial properties of FW, however we could conclude that whey fermentated by this
probiotic bacterium is an interesting alternative for development of a new food additive for pig
production, taking advantage of the beneficial properties of probiotc bacterium and the nutritional
properties of whey, at the same time reducing the environmental impact.
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Preservation of forage crops for animal feed by ensiling is a well-known method. The process is based
on fermentation of water-soluble carbohydrates by the epiphytic lactic acid bacteria (LAB) present on
the crop and the exclusion of air. The fermentation lowers the pH due to lactic acid production which
inhibits the growth of many spoilage organisms. Silage quality could be improved by addition of LAB
inoculants, alone or in combination with chemical additives.
The aims were to select lactic acid bacteria with potential silage inoculants properties in order to the
future development of a mixed inoculant that allows to fulfill different purposes. Ten LABstrains
previously isolated from maiz silage without inoculants,were evaluated on their efficacy in reducing
the pH of maize extract medium, their bio-control ability against mycotoxicogenic fungi, commonly
found in silages, (Aspergillus fumigatus, A. parasiticus, Penicillium griseofulvum) and against
pathogenic bacteria (Escherichia coli, Salmonella spp, Staphylococcus aureus and Streptococcus
haemolyticus). With regard to the antifungal properties, studies on lag phase, growth rate and
macroscopic characteristics of the fungi were carriedout. Lactobacillus acidophilus RC015 was the
most efficient in reducing the pH of a maize extract medium, followed by L. rhamnosus RC007; L.
plantarum RC009 and Pediococcus acidolactici RC004, achieving pH 4 or less after 12 h of
fermentation. All the LAB strains were able to inhibit the growth of pathogenic bacteria and this fact
was more strongly with L. rhamnosus RC007. Aspergillus parasiticus growth rate and lag phase were
inhibited by L. plantarum RC009; L. acidophilus RC015 and P. acidolacticci RC004. Aspergillus
fumigatus proved to be the most resistant fungi against the LAB tested, only L. plantarum RC009 was
able to significantly inhibit their growth rate. With regard to P. griseofulvum, macroscopic changes
were observed with several LAB interactions, such as development of white mycelium and absence of
conidiogenesis. L. rhamnosus RC007 increased the lag phase of this fungus.
Taking into account all the results obtained, L. rhamnosus RC007, L. plantarum RC015, L. plantarum
RC009 and P. acidolactici RC004 were selected to formulate a mixed inoculant able to fulfill different
purposes. The ‘generally recognized as safe’ (GRAS) status of LAB offers the potential to use these
bacteria in commercial applications as biological control agents in foods or feeds. The selected strains
could be able to prevent mould growth, to improve quality of fermented silage and to reduce the health
hazards associated with mycotoxins in inoculated silages. Future assays will be conducted in
laboratory-scale silos in order to provide more knowledge for the future development of a new mixed
inoculant intended for silage.
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The UNCUYO Facultad de Ciencias Agrarias has a native yeasts´s collection from Mendoza. During
the development of different research´s works, it has increased in the number of individuals wich were
characterized as Saccharomyces spp. During winemaking, the alcoholic fermentations can be stopped
for different reasons, so it is important have microorganisms be able to solving specific problems; such
as ferment highly sugary musts, and consequently resist high concentrations of alcohol, or restart
stopped fermentations with fructose in a higher concentration than glucose. These microorganisms has
continuously being evaluated from a technological and qualitative point of view in order to identify
those yeasts so that being used in order to specific winemaking . The aim of this work had been the
evaluation of different resistance by yeasts against specific stress situations, such as resistance to 15%
ethanol, preference for fructose and growth in breeding ground with 300 g / L of glucose. We worked
with 313 strains from five Departments: Luján de Cuyo, Rivadavia, Junín, Maipú and San Martín.
First, all the strains of the study were verified in their viability and purity, and then were placed again
under maintenance conditions at -20ºC. 16% of the strains were able to grow in alcoholized broths,
while all of them grew in fructose broths; their preference for glucose was showed by only 10% of the
individuals studied. Finally and with response variability, all grew in strongly osmotic broths. In the
yeast´s collection there are strains of interest to be used according to specific winemaking objectives.
The maintenance of microbial crops protects biodiversity while offering useful tools to solve everyday
problems in the industry.
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Microorganisms isolated from their natural environment are preserved in Microbial Culture Collection
(MCC) that plays a fundamental role in the ex-situ conservation of microbial diversity. The
conservation method should minimize the occurrence of genetic events, contamination and ensure cell
survival and recovery during the process of long-term preservation. There are different methods such
as lyophilization, freezing, repeated sub-culturing. It is common to use vials with "pearls" on which
the microorganisms are adhered and preserved by freezing. It has the advantage that when it is
necessary to activate the microorganism, a pearl is sown in liquid or solid medium, without defrost the
entire vial; however the disadvantage is its cost. The Faculty of Agricultural Sciences, National
University of Cuyo, has a MCC with more that 750 bacteria, used in research projects, industrial
processes, training courses, quality programs and microbiological diagnosis of food. It is necessary to
have a fast, economical and reliable method conservation that at the same time allows the recovery of
the microorganism in an accessible form. Therefore, the objective was to standardize an alternative
conservation method and evaluate its effectiveness with respect to the internationally recognized
method. From a plate with fresh bacterial culture, the description of its morphological characteristics
was made by observation under an optical microscope, phenotypic characteristicsl in non-selective and
differential media. A pair of colonies was added to the cryopreservation medium with beads
(alternative method) or to commercial cryovials tubes. It was homogenized, the supernatant was
removed in sterile form and the vials, with the beads coated with bacteria, were brought to -20 ° C.
Twelve bacteria were conserved (E. coli O157: H7, Staphylococcus aureus, Bacillus subtilis, Listeria
monocytogenes, Enterobacter, 2 strains Escherichia coli, 2 Salmonella and 3 lactic acid bacteria) in
triplicate. Viability, purity and identity were evaluated of each of these strains at the time 0, 24 hours
and at 1, 3, 6 and 15 months of conservation. Viable count was checked, by Pour plate method. The
morphological and cultural characteristics of these strains remained unchanged. The analysis of the
results showed a decrease in the number of microorganisms with respect to the conservation time by
both methods and under the conditions analyzed. In strains E. coli O157: H7, lactic acid bacteria,
Salmonella, Enterobacter, Listeria, Bacillus and Staphylococcus the viable count did not present
significant differences ( = 0.05) between both tested methods. These results allow us to conclude that
the alternative method can be used to maintain pure, stable and easy to recover this bacterial culture
with an accessible cost.
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In many countries urban forests and green infrastructures are threatened by the growth of cities, lack of
investment and inadequate management to recover vital ecosystem services. Studies that address
fungal biodiversity and especially that of arbuscular mycorrhizal fungi (AMF) in these areas are
scarce. AMF are fundamental for plant development, especially in degraded soils, where reforestation
is necessary. Here, we analyze AMF composition and mycorrhizal infectivity in three sites of urban
forest with different land management: a protected forest with 10 years of exclosure to the public, a
restored forest with an herbaceous stratum and a restored forest with thinned herbaceous stratum
(lawn) removed regularly. In seven soil samples from each situation we evaluated diversity, richness
and abundance of morphotypes, edaphic properties, soil compaction and % plant cover (herbaceous,
shrub and arboreal strata). Infectivity was evaluated in Medicago sativa (alfalfa) plants harvested at
15, 30 and 60 days, at different concentrations of the soil (1:0; 1:4; 1:40) in a greenhouse assay. We
evaluated differences by means of analysis of variance (ANOVA or Kruskal-Wallis test). Richness
values were different between the three sites, with 14 species in the restored forest with an herbaceous
stratum and only 11 and 9 species for the protected forest and the restored forest with thinned
herbaceous stratum respectively, which could be due to historical and structural differences such as
the different variety and age of plant species. Diversity and abundance did not show significant
differences between sites. The most represented families of AMF in the three sites were Glomeraceae,
Claroideoglomeraceae and Acaulosporaceae, whose species are considered generalists and resilients to
disturbances. Infectivity was different only by the 1:4 treatment in the protected forest site (59% at 30
days). There we registered the lowest soil compaction and the dominance of the arboreal stratum,
which would benefit the colonization of M. sativa roots. Finally, we discuss the need for long-term
studies to understand the temporal and spatial dynamics of AMF in urban areas, their study in native
flora and their potential role in reforestation strategies of the scarce green areas in the city of Córdoba.
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Mycobacterium tuberculosis, the etiological agent of tuberculosis (TB), infects one-third of world’s
population, producing the death of 2.4 million people per year. The pulmonary macrophages are the
primary host cell of M. tuberculosis. During the first week of infection, the bacilli are able to replicate
actively. When the host’s immune system responses, lymphocytes are recruited at the site of infection
and the infected macrophages die. This leads to the formation of the granuloma, a distinctive feature of
infection with M. tuberculosis. Within the granuloma, M. tuberculosis may persist for decades, in a
state of dormancy called “latency”. The differentiation of macrophages into foamy macrophages (FM)
is particularly important since they have been detected in patients who have developed reactivation of
a primary TB infection. Within FM, M. tuberculosis decreases its multiplication rate and accumulates
intracytoplasmic lipid inclusions (ILI) in its own cytoplasm which consist mainly of triacylglycerides
(TAG). Furthermore, it is known that the reversion of the foamy phenotype leads to the progressive
depletion of the accumulated ILI in bacterial cytoplasm and the resumption of mycobacterial division.
However, the mechanisms by which M. tuberculosis induces the differentiation of these foamy
macrophages and by which ILI accumulates in their cytoplasm within infected cells are not known yet.
This is due to the limited knowledge of the regulation network involved in the maintenance of lipid
homeostasis in mycobacteria, particularly in the regulation of TAG biosynthesis.
The main biosynthetic pathway for TAG synthesis involves the sequential esterification of glycerol-3phosphate to produce phosphatidic acid (PA). The PA is a key molecule in the synthesis of membrane
glycerophospholipids through the synthesis of CDP-diacylglycerol. In oleaginous bacteria like M.
tuberculosis, the PA could be dephosphorylated by a phosphatidic acid phosphatase enzyme (PAP)
giving as result diacylglycerol (DAG), which is the direct precursor of TAG synthesis. Therefore,
DAG synthesis is the first reaction specifically dedicated to the synthesis of TAG, suggesting a key
role for the PAP enzyme in the regulation of PA flow towards the synthesis of TAG or membrane
phospholipids.
In the present work we demonstrate the phosphatase activity of three putative PAP enzymes of
mycobacteria and analysed its physiological role, in order to characterize it at biochemical and genetic
level. The main goal of our research project is to elucidate the role of the key enzymatic step that
governs the decision of M. tuberculosis to synthesize TAG and, therefore, slow its growth and enter
dormancy.
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The genus Exiguobacterium comprises a group of gram positive bacteria with variable morphology
ranging from small bacillus to coccus. These bacteria have the capacity to grow under extreme
environmental conditions, including cold and hot environments with temperatures ranging from -12 to
55°C and low nutrient concentrations. Exiguobacterium sp. S17, is a polyextremophilic strain isolated
from a stromatolite found in Laguna Socompa located at 3,570 m.a.s.l., Salta, Argentina. Biofilm
formation by S17 is dependent on different stress factors (arsenic concentration and UV-B) and on the
surface used for adhesion. It has been observed that the cells which initiated the adhesion were
surrounded by Exopolysaccharides (EPS). EPS are complex molecules formed by sugar monomers,
attached by glycosidic bonds forming a linear or branched structure made up of thousands of
monosaccharide units. These biomolecules have multiple applications in different industrial sectors
(food, pharmaceutical, medical and agriculture) as gelling agents, viscosizers, heavy metal adsorption,
etc. The aim of our work was to isolate and characterize the EPS produced by S17 in two different
media, and to investigate the influence of arsenic on its production. The S17 strain was grown in LB or
MME (minimum basal) medium with 3% glucose supplemented or not with 1 mM arsenic (As) for 48
h. The cultures were centrifuged and the supernatant was precipitated with cold ethanol for 48 h. The
obtained EPS were deproteinized with 10% TCA, dialyzed and lyophilized. Samples were weight and
diluted in distillated water. The EPS MW and monomeric constituents were determined by
chromatography with a HPLC System, equipped with a Waters Ultrahydrogel column using 0.1 M of
NaNO 3 as eluent at a flow rate of 0.6 mL/min. Different EPS concentrations were observed depending
on the growth media used, being approximately 1.9 times higher for LB than for MME. Although EPS
concentrations when adding As were similar to those obtained in the control media, in the latter two
peaks were detected while only one EPS was observed in the presence of As. The MW observed for
the EPS isolated from LB were 188.5 and 44.5 KDa while when As was added a peak corresponding
to 44.6 KDa was observed. On the other hand, when S17 was grown in MME two peaks corresponding
to MW of 224.0 and 12.8 KDa were detected, while in presence of As only one peak of 246.0 KDa
was observed. In all samples, the EPS monomeric structure was composed of glucose and fructose.
The ability of Exiguobacterium sp. S17 to synthesize EPS and produce biofilm could be in part
responsible for the high adaptation capacity of this strain to the adverse environmental factors present
in the ANDEAN PUNA. Exiguobacterium sp. S17 EPS could be used for biotechnological
applications and especially for arsenic bioremediation processes.
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Mycobacterium tuberculosis has a very complex life style. The flexibility in its metabolism allows it to
adapt and survive within the infected host. During this process, one of the most affected pathways is
lipid metabolism, both in the host and in the pathogen. Despite there is a lot of information about the
biosynthesis, structure and biological function of the main lipids present in M. tuberculosis envelope,
little is known about the mechanisms that allow the bacteria modulate and adapt the biosynthesis of the
components of the cell wall in response to changes in environment. Thus, the study of the processes
involved in the regulation of the biosynthesis of lipids in M. tuberculosis represents a crucial step in
the comprehension of the physiology and physiopathology of this pathogen, as well as to understand
the interaction between the mycobacteria and its environment.
The biosynthesis of fatty acids in M. tuberculosis involves two different systems of fatty acid
synthases (FAS I and FAS II). Both synthases are involved in the biosynthesis of membrane fatty acids
and lipid components of the cell wall, like mycolic acids which are essential for viability and
pathogenesis, and have to work in a coordinate way to keep lipid homeostasis. These two systems are
linked by a beta-ketoacyl-acyl carrier protein synthase III, named FabH, that catalyzes a condensing
reaction combining acyl-CoAs produced by FAS I with malonyl-ACP to form beta-ketoacyl-ACP.
This product is the substrate of the FAS II system which is elongated to produce the precursors of the
mycolic acids. Although FabH has been studied at the biochemical level, there are no genetic analysis
that could help to unequivocally establish the physiological role of this enzyme. In this work, using a
double homologous recombination event strategy we constructed a knockout mutant strain in the
putative gene for FabH in Mycobacterium smegmatis and carried out a physiological characterization.
We determine that the gene is not essential for growth in the different growth conditions studied.
However, the mutant strain presents a longer lag phase in 7H9 medium. When grown on 7H10 agar
plates, the mutant strain colonies are very smooth and round, a phenotype in stark contrast to the dry,
rough, and rugose morphology of the wt parent strain, suggesting altered lipid composition of the
envelope. Lipid analysis are being carried out to determine the basis of these phenotypes. Our results
will help to better understand lipid metabolism and regulation of this organism.
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Salmonella is an enteropathogen that causes a wide range of diseases in humans and animals. In S.
typhimurium, the PhoP/PhoQ two-component system (TCS), composed by PhoQ, the histidine kinase
sensor, and PhoP the cognate transcriptional regulator, controls key virulence phenotypes such as the
adaptation to limited Mg 2+ conditions, the invasion and proliferation within host cells or the resistance
to antimicrobial peptides. As signal transduction in mammals does not involve TCS, histidine kinases
are attractive targets to develop new antimicrobial agents to control bacterial diseases. We performed a
high-throughput screen for compounds that would modulate PhoP/PhoQ activity, using an open-source
set of small molecule kinase inhibitors spanning over 30 chemotypes. To accomplish this task, we
measured -galactosidase activity in a 96-multiwell plate to quantitatively asses the action of PhoPdependent reporters. Hit compounds were progressed through a variety of triage assays to eliminate
false positives, exclude cytotoxic compounds, and to determine the signal transduction pathway mode
of inhibition. Of 686 molecules, we initially selected 16 that showed a repressing effect towards PhoPregulated reporter genes and not towards CpxR or OmpR-regulated genes, used as controls, to
continue the characterization. To further understand the specificity of the inhibition, we performed a
fluorescence-based thermal shift assay (FTS) to examine whether the selected molecules were ligands
that could bind to the purified periplasmic sensor domain of PhoQ (PhoQp). We used long chain
unsaturated fatty acids (LCUFAs), that we have previously determined that repress the transcription of
PhoP regulated genes by inhibiting the PhoQ autokinase activity, as control of the assay. In parallel,
and to further understand LCUFAs-PhoQ interaction dynamics, we collected a series of (1H, 15N)HSQC NMR spectra of PhoQp as a function of LCUFAs concentration. Assignments for the chemical
shift perturbations of backbone amide allowed us to identify residues in the PhoQp structure that
experience LCUFAs-dependent changes. Taken together, we successfully set up a protocol to test a
large library of samples in a short time in order to establish a high throughput screening strategy to test
and identify bioactive compounds with modulatory effect on the Salmonella enterica PhoP/PhoQ
regulatory system and we also provide the structural basis for LCUFAs as PhoP/PhoQ input signals.
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Serratia marcescens (Sma) is an environmentally ubiquitous bacterium also acting as an opportunistic
pathogen. Moreover, Sma displays biofilm formation capacity that has been shown to be related to its
ability to colonize, persist, and proliferate on either biological or inert surfaces. This capacity to adapt
and survive in either hostile or changing environments can be related to the expression of numerous
secreted hydrolytic enzymes, including proteases. Genomic analysis of Sma clinical strain RM66262
identified four zinc-metalloprotease-encoding genes. Amongst them, we previously showed that PrtA
is the most abundant in the secretome and its expression depends on the bacterial growth temperature,
being transcriptionally upregulated at 30°C in comparison with 37°C. Considering this, we examined
whether PrtA could influence Sma biofilm formation capacity. To that aim, we performed in vitro
biofilm assays in polystyrene microwell plates, followed by biofilm quantitation using crystal violet
staining. When the strains were grown at 30°C or 37°C in SLB medium the lack of PrtA expression in
the prtA strain reduced the capacity of the bacteria to form biofilm compared with that of the wild-type
strain, being more attenuated at 37°C. Results of confocal microscopy also showed biofilm formation
deficiency in the prtA strain. This defect could be complemented to wild-type levels by adding
catalytically active purified PrtA. To further understand PrtA influence on biofilm formation, we built
a single-aminoacid-mutant protein that annuls the protease hydrolytic capacity and performed biofilm
assays. This resulted in a defective biofilm phenotype that could also be rescued by the addition of
catalytically active PrtA. In sum, our results demonstrate that PrtA expression and activity contribute
to the ability of Sma to structure a biofilm community.
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The ability to form biofilms confers bacteria several advantages to survive in unfavourable
environments or colonize new niches. Understanding the process of developing a proper biofilm
structure in Rhizobium leguminosarum is crucial to further expand the knowledge of this symbiont’s
interaction with the host legumes and the soil particles
Capsular (CPS) and extracellular polysaccharides (EPS) are key components of the biofilm developed
by R. leguminosarum. Besides, extracellular proteins secreted by the Type I secretion system PrsDE
participate in the formation of a mature biofilm structure, processing the chains of the polysaccharides
or affecting the adhesive properties. Previous studies have shown that all members of the Rap proteins
secreted by PrsDE share at least one EPS/CPS-binding domain called Ra (Rhizobium adhering) and
could harbour another specific domain. In particular, RapA2 is an EPS-lectin that consists only in two
Ra domains and is involved in the binding to the EPS/CPS and affects both the competition to infect
the legume host and the biofilm matrix. Other members of the Rap proteins are the EPS-glycanases
PlyA and B, which modify the length of the chains of the EPS and the recently identified RapD. RapD
harbours one Ra domain with high similarity to Ra2 of RapA2 and a specific domain of unknown
function. The aim of this study is to understand the role of RapD during biofilm formation.
Using Rhizobium l. bv. viciae 3841 as a model, we generated isogenic strains harbouring a deletion in
rapD gene as well as RapD overexpressing variants. We quantified extracellular RapD on the culture
supernatant from different growth conditions and strains. Presence of the protein on the cell surface
was also quantified in a wild type context and on an overexpressing context. Our findings suggest that
almost all RapD secreted by the bacteria in a wild type context is sent to the extracellular media. We
tested different aspects of biofilm formation like adhesion to abiotic surfaces, the possible impact on
EPS-glycanases, surface characteristics and auto aggregative properties.
The absence of RapD promotes bacterial autoaggregation and alters biofilm structures in Y minimal
medium whereas swimming type motility was reduced in a RapD overexpressing context both in rich
and minimal media. Our studies on the purified recombinant RapD suggest that, unlike RapA2, RapD
might be able to form homo multimeric structures.
Ongoing studies are focused on determining the polysaccharide binding capabilities as well as the
affinity and the conditions under which multimeric structures are formed.
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Burkholderia ambifaria T16 is a bacterial strain isolated from the rhizosphere of barley which showed
the ability to inhibit mycelial growth and conidial germination of several phytopathogenic fungi,
including different Fusarium spp. With the aim to identify the genes responsible for this potent
antifungal activity, an insertional mini-Tn5 library was constructed in B. ambifaria T16 by triparental
mating. A total of 8,950 mutants were screened for the ability to inhibit growth of F. oxysporum by
using an overlay assay with homogenized mycelium. The insertion sites of the mini-Tn5 were mapped
in 20 mutants, which showed reduced or null antifungal activity, by an arbitrary primed polymerase
chain reaction (AP-PCR) method. In half of these mutants, the mini-Tn5 was inserted in a modular non
ribosomal peptide synthetase (NRPS) gene cluster, encoding proteins involved in the biosynthesis of
cyclic antifungal lipopeptides (CLPs) known as occidiofungins/burkholdines (bks). In these mutants,
the mini-Tn5 insertion abolished completely the ability of Burkholderia ambifaria T16 to inhibit
mycelial growth of F. oxysporum. When these mutants were tested against other important pathogenic
fungi, such as F. graminearum, Macrophomina phaseolina and Candida albicans, the antifungal
activity was significantly reduced compared to the wild type strain, but not completely abolished.
These results suggest that besides burkholdines, other compounds produced by B. ambifaria T16 are
capable to inhibit growth of F. graminearum, M. phaseolina and C. albicans. Nevertheless, for all
fungi analyzed, burkholdines were responsible for most of the antifungal activity. The identification
and characterization of NRPS gene clusters responsible of strong antifungal activity against
phytopathogenic fungi would provide key information for engineered biosynthesis of innovative
antifungal compounds.
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P. extremaustralis is a versatile Antarctic bacterium able to grow under aerobic and microaerobic
conditions and is related to several non-pathogenic Pseudomonads. An interesting characteristic of P.
extremaustralis is its capability to accumulate polyhydroxyalkanoates (PHAs) as polyhydroxybutyrate
(PHB) and medium chain length PHA under unbalanced nutritional conditions. PHAs accumulation
was shown to be related with P. extremaustralis high resistance to environmental stress, having also
biotechnological interest by its properties similar to petroleum derived plastics. Due that changes in
the medium pH could be considered as a stress factor the aim of this work was to analyze the effect of
different pH in P. extremaustralis growth and how pH affects PHAs accumulation.
To study the effect of pH in P. extremaustralis growth, overnight precultures performed in LB
medium supplemented with 0.25% sodium octanoate, to favor PHA accumulation, were used to
inoculate fresh culture medium in which pH was adjusted to different values (5.5, 6, 7, 8, 9, 9.5 and
10). Initial OD600nm was 0.05 (about 1x10 7 CFU/ml). Cultures were incubated at 30°C and 200 rpm
for 24h. After incubation time, growth was measured by both OD and viable (CFU/ml) counts.
Qualitative PHA accumulation was analyzed by Nile blue staining and microscopy observation.
Quantitative PHA content was determined by gas chromatography. Experiments were performed using
3 independent cultures.
Our results showed strong differences in the growth of the cells at different pH. Marked loss of
viability at pH 5.5 was observed. The initial bacterial number decreased immediately 3 orders of
magnitude (from about 10 7 CFU/ml to 10 3 CFU/ml) and no viable cells were detected after 24h
incubation. On the other hand, P. extremaustralis was able to grow when pH ranging between 6 to 9,
showing a high increase in viable cell number and PHA content. For cultures grown at alkaline pH
between 9 to 10, a decrease in viability of around two orders of magnitude in comparison with initial
counts was observed and an increasing cell size associated to a greater PHAs synthesis was observed.
Results showed that both acidic and alkaline pH affected growth of P. extremaustralis, however
alkaline suboptimal growth conditions resulted in higher PHA accumulation.
These results suggest that PHA conferred to P. extremaustralis an adaptive advantage, enabling it to
survive under suboptimal conditions for growth. In addition, information regarding conditions leading
to higher PHA accumulation can be useful to improve the design of strategies for bioplastics
production
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Staphylococcus aureus is a highly prevalent human pathogen that causes osteomyelitis. The aim of this
study was the analysis of the pangenome and genome characterization of S. aureus isolates from
patients of Argentina with osteomyelitis. S. aureus isolates from 27 patients with chronic and acute
osteomyelitis from 5 different hospitals were sequenced with Illumina MiSeq. Reads were assembled
de novo with SPAdes and filtered. The genomes were annotated with Prokka and pangenome analysis
was performed using Roary. Abricate was used to screen virulence factors and antimicrobial resistance
genes. Functional analysis of pangenome was performed using the EggNOG server, using COG
annotation. Scoary was used to perform the pangenome wide association study.
The S. aureus genome mean size was 2,81 Mbp, with an N50 of 1,04 Mbp, an average of 25 contigs
per isolate and a 32,82% GC content. An average of 2.812 CDS per genome and 59 tRNA were
predicted. A total of 4.094 different genes were detected and 2.032 of these genes were shared by all
isolates (core genome, CG), 486 genes by only one isolate (unique genome, UG) and 1575 genes were
shared from 2 to 26 isolates (shell genome, SF). Metabolism related genes were more frequent in the
core genome (38,6%) when compared with shell (7%) and unique genome (8%). In the metabolic
category, the CG represented group was mostly aminoacid transport and metabolism (23%), in SF the
most represented group was inorganic (26%) and aminoacid (22%) transport and in UG was inorganic
ion transport and metabolism with 50% of the total metabolic genes. In genes related with cellular
process and signaling, 14% were in CG, 9% in SG and 5% in UG. In the category assigned to
information storage and processing in CG was 17%, 15% in SF and 25% in UG. In this category, in
the CG, the most represented group was translation and transciption related proteins (39% and 35%)
but in SG and UG the most represented group was replication and recombination related proteins (67
% and 74%), most of them related with transposons and phages. The uncharacterized proteins or
unassigned proteins were 29% in CG, 67% in SG and 60% in UG. Every isolate contained from 63 to
69 characterized virulence genes. 17/27 isolates carried genes coding for resistance to
aminoglycosides, 27/27 to fluoroquinolones, 4/27 to erythromycin, 27/27 to chloramphenicol (one
including the gene fexa) and 15/27 were MRSA (mecA gene). Pangenome association analysis of
virulence and resistance genes information was performed to find genes associated with acute or
chronic infection or with a given hospital. No gene was associated to any hospital and no gene was
associated with chronic or acute infection. In conclusion, the sequence analysis of S. aureus isolates
from Argentina revealed a conserved core genome, with predominance of metabolic genes. Functional
pangenome analysis is a suitable tool to identify conserved target genes for vaccine and drug
development.
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Yersinia enterocolitica (Ye) is a Gram-negative bacterium that causes gastrointestinal and
genitourinary infection. Ye translocates, through a type III secretion system, bacterial effector proteins
into the host cells, interfering with different cellular functions. The machinery of secretion and a set of
six effector Yersinia outer proteins (Yops) (YopE, YopH, YopM, YopO, YopP, YopT) are encoded in
a 70-kb virulence plasmid (pYV). YopP induces apoptosis in macrophages and dendritic cells by
inhibition of NF-kB and MAPK pathways. The green fluorescent protein (GFP), isolated from the
jellyfish Aequorea victoria, is frequently used as a reporter for the in vivo tracking of GFPtransformed-pathogens. The purpose was to transform a YopP-deficient Ye mutant strain (Ye yopP)
with a GFP-containing plasmid. Moreover, we evaluated the effect of GFP- transformation on the
bacterial growth at 27ºC, and on the virulence and invasiveness of this transformed-mutant strain after
in vivo infection of mice. Therefore, the pACYC_EGFP 1000 plasmid (pGFP) of 4569 bps, carrying a
cassette of Clorhanphenicol (Cam r ) resistance was electroporated into competent Kanamicin-resistant
Ye yopP (Ye yopP Kan r ) in 0.2 mm cuvette (2,5KV, 25µF, LR200ohm, HR 600ohm), and
recovered in SOC medium. Transformed bacteria were selected by plating on Kan (50 µg/ml) and Cam
(35µg/ml) supplemented Luria Bertani (LB) agar, and green fluorescence was evaluated by UV
illumination. Then, several fluorescent clones were picked at random and stored at -80ºC in 10%
glycerol-LB broth. Final cell density and specific growth rate (h -1) of GFP-transformed Ye yopP
(GFP-Ye yopP) was compared with its corresponding parental strain. Therefore, both Ye yopP
and GFP-Ye yopP were cultured overnight at 27 °C in LB broth in presence of Kan or Kan and Cam,
respectively. After 1:1000 dilution in fresh media, bacterial growth was measured hourly for 9 h in a
spectrophotometer at 655nm. Moreover, C57BL/6 mice were oragastrically infected with 1-5 x 10 8 Ye
yopP or GFP-Ye yopP. After 1 and 5 days, Peyer’s patches (PP), mesenteric lymph node (MLN)
and spleen (Sp) were obtained and colony forming units (CFU) were recorded. Successful pGFP
transformation of Ye yopP was obtained since green fluorescence was observed in the colonies under
UV exposure. GFP-Ye yopP exhibited similar growth rate to Ye yopP strain. We did not find
significantly differences in the number of CFU/organ in PPs, MLNs and Sp between mice infected
with Ye yopP or GFP-Ye yopP at 1 or 5 days after infection (Mann Whitney test). Although further
studies are necessary, our results indicate reliable expression of GFP-reporter plasmid in Ye yopP,
which does not impact on the bacterial growth nor in vivo virulence and invasiveness.
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Bovine mastitis is a cattle disease that causes large annual economic losses around the world. Different
pathogens, classified as environmental and contagious, are associated with the disease as their ability
to form biofilm leads to the advance of the infection. Streptococcus uberis is one of the most important
environmental pathogen. The aim of this study was to evaluate the ability to adhere and internalize of
eight S. uberis field isolates with different biofilm forming capacity. Invasion assays were performed
using a bovine mammary epithelial (MAC-T) cell line. Previously, we characterized the S. uberis
according to the biofilm formation ability. We selected S. uberis strains according to the biofilm
profile: one weak strain, three moderate strains and four strong strains. Adherence and internalization
ability of the strains was determined with 5.0x10 4 MAC-T cells/well cultured in 96-well plates for 24
h. The cells were washed and co-cultured with 200 l of the bacterial suspensions (approximately 1 x
10 6 CFU/ml) during 2 h. Then, cells were lysed with Triton 0,025% and MAC-T lysates were 10-fold
serially diluted and plated on Tripticase Soya Agar. A parallel assay was performed to evaluate the
internalization. After 2 h of co-culture with bacterial suspensions, cells were incubated for 1 h in
DMEM culture medium supplemented with gentamicin (100 g/ml) to eliminate adhered extracellular
bacteria. Then, cells were washed and lysed. An aliquot of the lysates was collected and serial 10 folddilutions were made to determine the internalized CFUs per well. Our results showed that all the S.
uberis assayed were able to adhere MAC-T cells. No statistical differences were found among the
strains suggesting that the ability to adhere depended on the strain. In addition, all S. uberis strains
were able to internalize MAC-T cells, although no differences in invasion capacity among strains were
observed. Furthermore, the ability to internalize was not associated with the biofilm profile. The
results provide a better understanding of virulence factors of this important environmental pathogen
associated with mastitis, and may contribute to help the design of new therapeutic approaches.
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In San Luis, Argentina, the acid mine drainage of an abandoned gold mine is released into La Carolina
stream. In previous studies we demonstrated that the drainage influences on the physicochemical
parameters of the stream sediments and on the microbial community structure. The aim of this work
was to isolate and characterize microorganisms heavy metals-tolerant from sediments of this acid mine
drainage-affected environment and to investigate the ability of those isolates to remove heavy metals
from the culture medium.
A total of 28 sediment samples were taken from inside the mine and from La Carolina stream bed.
Sediments were used for a sequential isolation process in the presence of Cu(II), Fe(II) and Cr(VI) as
selection pressure, using EG* medium (g L-1): glucose 10.0; yeast extract 1.0; K2HPO4 0.5 and
KH2PO4 0.5. Isolated microorganisms were then subjected to qualitative tolerance tests on solid
medium. The resistant microorganisms were identified by PCR amplification with universal primers
and 18S rRNA gene sequencing. The Minimum Inhibitory Concentration (MIC) was determined in
liquid culture medium for each metal. Growth performance and heavy metal toxicity for the isolates
were evaluated. Heavy metal concentrations were determined by Inductively Coupled Plasma Mass
Spectrometry (ICP-MS) in cell-free supernatants obtained during 120h and in acid digested cells, in
order to determine the intracellular metal concentration.
After the isolation processes, three microorganisms were isolated and identified as: Fusarium sp. M6
(NCBI Accession number KY596033); Pochonia sp. M8 (NCBI Accession number KY596046);
Apiotrichum loubieri M12 (NCBI Accession number KY596699). MIC values obtained were (µg L-1):
125 (Fe), 250 (Cr) and 90 (Cu) for Fusarium sp. M6; 250 (Fe), 45 (Cr) and 90 (Cu) for Pochonia sp.
M8; and 375 (Fe), 60 (Cr) and 90 (Cu) for A. loubieri M12. None of the three microorganisms showed
removal capability of Fe(II) or Cr(VI) from the culture media. Consequently, the growth and removal
capability of microorganisms were evaluated in the presence and absence of 35 µg L-1 Cu(II).
Fusarium sp. M6 and A. loubieri M12 showed a similar behavior, since they showed a growth
inhibition around 60% in the presence of the metal. Both microorganisms showed a Cu(II) removal
capability between 30 and 35%. Pochonia sp. M8 was the most affected one by the heavy metal
presence. These results were compared with Saccharomyces cerevisiae ATCC 32051. This strain
showed MIC values of 60 µg L-1 of Cu and its growth was affected by around 70% and the metal
removal capacity was around 15% showing a similar behavior with Pochonia sp. M8.
The selected microorganisms were obtained from sediments with low pH values and the highest heavy
metal concentrations. These extreme environments allow us to isolate microorganisms with heavy
metal resistance phenotype for their subsequent metalloproteomics studies and to compare their
metalloprotein profiles with S. cerevisiae
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Antibiotic resistance has emerged as a global health concern with serious economic, social and
political implications. Among high-risk pathogens, Pseudomonas aeruginosa is one of the most feared
cause of nosocomial infections and is responsible for about 10-20% of hospital-acquired infections. As
an opportunistic pathogen, P. aeruginosa causes acute and chronic infections, and represents the main
cause of morbidity and mortality in immunocompromised patients suffering from cystic fibrosis (CF).
P. aeruginosa from chronic CF infections provide unique opportunities to get insights into long-term
bacterial evolution, and an extraordinary natural scenario to explore evolution of antibiotic resistance.
By whole-genome sequencing, we previously evaluated the genetic changes undergone by mutator
populations of P. aeruginosa during long-term chronic infections. Remarkably, P. aeruginosa isolates
from one patient (CFD), who was intensively treated with -lactam antibiotics, showed accumulation
of mutations within the ampC gene with evidence of at least 4 different allelic variants coexisting in
the same P. aeruginosa population, suggesting that this gene underwent a high evolutionary pressure
in the CF lung. Moreover, ampC showed convergent evolution across the different sub-lineages,
suggesting a role of this mutagenic process in the pathogenic fitness of P. aeruginosa.
In this work, we aimed to characterize the evolution of the spontaneous mutations acquired in the
ampC gene during the long-term adaptation of P. aeruginosa to the CF airways. To explore the
genetic diversity within ampC as well as the dynamics of their allelic variants in the population, we
used a sequential collection of isolates obtained from single sputum samples from the CFD patient,
spanning 26 years of chronic infection history. Likewise, in order to understand the plasticity of the
enzymes for -lactam hydrolysis and to identify potential therapeutic implications of mutations, we
explored the impact of ampC mutations from the different allelic variants on -lactam MICs. Finally,
we performed Amplicon Sequencing to study the genetic diversity of ampC and common tendencies
across different CF patients.
Our results show that evolution is still occurring and driven by antibiotic treatment, and that the ampC
sequence is highly diverse across populations. Furthermore, some dominant ampC allelic variants are
associated to high resistance towards cephalosporins and monobactams. Remarkably, we show that
some positions in the ampC sequence are frequently hit by mutations across different CF patients
suggesting a key role of these mutations in antibiotic resistance.
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DETERMINATION OF narU AND narZ PROMOTER
GENES OF Salmonella Typhimurium
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Salmonella Typhimurium and Escherichia coli cells have three nitrate reductases (Nap, NR-A and
NR-Z) involved in adaptation to growth on anaerobic and/or on oxidized carbon environment.
Previously, we demonstrated that RcsB and RstA regulators control the narZ gene expression,
involved in the synthesis of NR-Z, in a carbon source-dependent pathway. Since the regulatory region
that controls the narZ expression is not well defined and the data is controversial, here we investigate
which is the promoter whose activity allows the transcription of narZ. In Salmonella, some reports
postulated that narU gene is upstream of narZ and it is the first gene of the operon, while others argue
that they are independently transcribed. We localized the transcription start site, the -10 and -35 boxes
in both promoters, by bioinformatics analysis. Then, these regulatory region were cloned into the
plasmid pFU62, harboring the -galactosidase encoding gene as reporter of the activity of each
promoter. The effect of the RcsB overproduction was also analyzed and compared with data obtained
from chromosomal narZ::lacZ transcriptional fusion to define it narZ promoter sequence and to
determine the impact of this regulator in the gene expression.
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Shigella flexneri 2
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Enterobacteria have the ability to produce antimicrobial peptides called bacteriocins, which allowed
them to thrive host gut. Shigella is the most common causative agent of diarrhea, an important
worldwide health problem. Previously, we have reported a new low molecular-weight bacteriocin
(ShpCI172) produced by a Shigella flexneri 2 CI172 strain, which was isolated from a fecal sample of
a child suffering acute diarrhea. This was the first report of a microcin-producer Shigella flexneri,
suggesting a rare occurrence. The plasmidic profile of this strain suggested that the genetic
determinants for the production of ShpCI172 could be encoded in a plasmid. In order to eliminate the
harbored plasmids, strain CI172 was successively sub-culture in LB medium containing increasing
concentrations of ethidium bromide. After 3 days of treatment, the cultures were plated onto LB
medium, for further analysis of plasmidic profiles. We also performed cross-streaking tests to analyze
whether the CI172 strain display immunity to other microcin groups. Finally, the ShpCI172 cell-free
supernatant was used to perform a preliminary purification step by ammonium sulfate and/or acetone
precipitation, and then subjected to HPLC fractionation. Taking together our results suggest that
ShpCI172 would be a novel plasmid-encoded antimicrobial peptide belonging to the microcin family.
ShpCI172 is produced and released into the culture medium, facilitating large scale purification for its
potential use as an antimicrobial agent.
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Whooping cough is a highly contagious respiratory tract infection, caused by Bordetella pertussis.
Numerous studies have reported the ability of B. pertussis to grow in microbial communities known as
biofilm. In the case of another respiratory tract pathogen, such as Pseudomonas aeruginosa, it was
reported that a shear stress, similar to the one present in lungs, regulates many cellular functions
promoting bacterial attachment and biofilm formation. Nevertheless, for B. pertussis, the
hydrodynamic shear stress effects on adhesion and biofilm formation have not been studied, so far.
Our aim was therefore, to investigate the attachment and biofilm formation of B. pertussis reference
strains and clinical isolates under shear stress conditions.
For this purpose, B. pertussis Tohama I reference strain, the clinical isolate B. pertussis 2723 -in both
cases in virulent (Vir+) and avirulent (Vir-) phases-, and B. pertussis 537 strain -an avirulent phaselocked mutant-, were used in this study. Cells attachment and biofilm formation were analyzed using
Stainer-Scholte liquid medium in flow chambers (IBIDI, Germany) (17 mm in length, 3.8 mm in width
and 0.4 mm in height) under both static and continuous flow conditions. Fluid flow was adjusted at a
shear stress similar to the one reported for respiratory tract (0.45 dynes/cm 2 ). Adhesion images were
acquired by epifluorescence microscopy and analyzed by IMAGE J software; and mature biofilm
structure was evaluated by CLSM and COMSTAT2 software.
We observed that in all strains tested shear stress reduced the attachment level. However, the clinical
isolate in virulent phase showed lower reduction of its capacity of adhesion under hidromechanical
stress than reference strain. Interestingly, B. pertussis Tohama I (Vir+) under shear stress presented an
adhesion value similar to that recorded for both the clinical isolate and reference strain in Vir- phases
growing under static conditions. In addition, the clinical isolate in Vir+ phase showed a higher
biomass formation, after 48 h of incubation under shear stress, than the reference strain (Vir+).
Moreover, the biofilm thickness recorded for this clinical isolate in virulent phase was higher when it
was grown under fluid flow than in static conditions. Therefore, although for the clinical isolate a
direct impact of mechanical forces was observed on the biofilms thickness, the biofilms biomass was
not affected. In contrast, the hydrodynamic forces impacted crucially and negatively on both the
biomass and the structure of the biofilm formed by the reference strain. Taking these results into
account, we could assume that the clinical isolate shows an adaptive advantage over the reference
strain to grow as biofilm under physiological shear stress. Our results shed light on B.
pertussis biofilm response to hydrodynamics forces which has not been described so far.
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Food Microbiology is a signature belonging to the careers of Bromatology and Licenciature in
Bromatology, dictated in the Faculty of Agrarian Sciences, National University of Cuyo. Within the
scope of the professional is to establish, monitor and direct measures to obtain safe food. For that is
necessary to possess the theoretical and practical disciplinary knowledge as well as interpersonal and
cognitive skills such as oral and written expression, leadership, teamwork, decision making, critical
thinking, daily reasoning and creativity. Therefore, with the aim of improving the teaching-learning
process in university teaching, problem-based learning was incorporated as part of the curricular
activities to be carried out in this space. At the beginning of the course was exposed the problem
which consisted in present a training workshop for food handlers in establishments that presented
vulnerable conditions. The students formed work teams, accompanied by a tutor teacher. They
searched for an entity where food is prepared and / or consumed for children and / or elderly people in
the area. They contacted those responsible and offered the training. They made the diagnosis of the
place (habits, activities carried out, level of training of the manipulators, age group that receives the
food service, hygiene conditions, etc.) They prepared the training according to the establishment, in
the form of workshop / discussions. They attended meetings established with the tutor teacher. At the
end of the course, they presented to their classmates and teachers, using various resources created by
the group. Finally they repeated this presentation at the establishment. This activity has been carried
out since 2016. All the students of the 3 cohorts actively participated and committed to the activity.
They presented a receptive attitude towards the exchange of ideas and suggestions from their
classmates and teachers. They acquired and applied knowledge, vocabulary, skills and attitudes
according to a real scene of their professional future. They valued being accompanied by the tutor in
one of the first steps that relates them to the environment. Likewise, a positive impact was generated in
the establishments visited. Therefore, these scientifically based educational practices allow training
competent professionals committed to their environment.
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SCREENING OF Staphylococcus aureus COLONIZATION
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CATHOLIC OF CUYO UNIVERSITY
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Staphylococcus aureus is the biggest human pathogen causing skin and tissue infections, pneumonia,
septicemia and associated infections to devises. The outcome of strains resistant to antibacterial agents
has come to be a critical concern especially in hospital environments; this is because of the high
mortality due to the systematic infections caused by methicillin resistant Staphylococcus aureus
(MRSA).
Naturally, an understanding of the dissemination dynamics and transmission identification are of
interest not only to the public health epidemiologists, but also to clinical microbiologists involved in
the daily patients’ treatment. In addition, since 2009 the USA health insurance for elder and disabled
Americans stopped covering the costs related to hospital stay, being this practice followed by
insurance private companies. One of the fundamental steps to prevent the possibility of new intrahospital infections consists on checking the nasal and pharynx colonization by Staphylococcus aureus
from all the sanitary staff involved in surgical practicing or constant contact with patients. Our
principal objective was to identify S. aureus colonization in medicine students which allows
preventive actions to avoid new transmissions. During this process our students were able to work with
cultures of Staphylococcus in blood agar plates and perform the catalase and coagulase reactions,
which are the main reactions for the appropriate identification of this microorganism. As a secondary
objective our students could work in a microbiology lab, acquiring new abilities and supporting the
theoretical knowledge with practice.
As a result of our study we found that 28% of our students are colonized by Staphylococcus aureus,
allowing them to quickly start the treatment consisting in the elimination of this pathogen. Even more,
30% of our students claimed to be the first time they worked in a laboratory doing the work
themselves, and 85% obtained a better performance in the evaluation of these concepts after practice.
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