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PREFACIO

El libro de resumenes del XVII Congreso Argentino de Microbiologia General es una muestra,
a nuestro entender representativa, del estado de la investigacién bdsica y aplicada sobre
microorganismos como arqueas, bacterias, hongos y fagos en la Argentina. Los resiumenes
incluidos en este Libro representan investigaciones recientes realizadas en la tematica de
Microbiologia General, que fueron evaluadas por pares. Se ha hecho un esfuerzo por sumar
representacion no sélo en nuestro pais sino también expandir los vinculos profesionales a la
Regidn en particular del Cono Sur. En este sentido destacamos la inclusion de los Simposios
de Unién Regional (SUR) con investigadores de las sociedades hermanas de la Republica
Oriental del Uruguay (Sociedad Uruguaya de Microbiologia, SUM) y de Chile (Sociedad de
Microbiologia de Chile, SOMICH).

La Microbiologia posee una gran diversidad de campos de aplicacién, principalmente en el
ambito de la biotecnologia, la salud, la biorremediacién, etc. Las dreas tematicas que abarca
este evento incluyen investigacion basica y aplicada en, entre otros campos, la diversidad
microbiana; los procesos fermentativos; la interaccion microorganismo-hospedador; la
microbiologia ambiental y del suelo; el biocontrol, biorremediacidn y la biocatalisis, entre
otros. Este encuentro tiene como principal objetivo promover el intercambio de informacién
cientifica y contribuir a la actualizacién de docentes e investigadores que trabajan en temas
afines a la Microbiologia General, generando un dmbito adecuado para la vinculacién y
discusiéon entre los docentes-cientificos participantes. Alentamos especialmente la
investigacion de Jovenes Investigadores (estudiantes de Grado, de Doctorado y Posdocs) que
constituyen el futuro de nuestra sociedad. En este sentido estamos muy satisfechos con la
creacion de la rama “SAMIGE Jéven” que encauza y facilita su participacion.

Asi, este libro esta dirigido a numerosos lectores interesados en la Microbiologia en un
sentido amplio del término. Esperamos que el contenido sirva de referencia para cientificos y
especialistas involucrados en los avances en Microbiologia General a nivel local. También
creemos que servird para reconocernos, relacionarnos y para generar vinculos internos y con
nuestros paises vecinos.

La Comisidn Directiva
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XVII CONGRESO ARGENTINO DE MICROBIOLOGIA GENERAL
SAMIGE 2022

SCIENTIFIC PROGRAM

TUESDAY, OCTOBER 25t 2022

9:00-14:30 REGISTRATION

14:30-15:00 OPENING CEREMONY

15:00-16:00 OPENING LECTURE
Chairperson: Claudio Valvelde

Miguel Camara
National Biofilm Innovations Centre
Faculty of Medicine & Health Sciences
Nottingham, Reino Unido.
“The ins and outs of microbial signal sensing”
16:00-17:30 ORAL COMMUNICATIONS 1
Chairpersons: Betina Agaras y Adela Lujan

CO-11; CO-FB3, CO-FM1, CO-FB1; CO-MM4; CO-BB5

17:30-19:30 POSTER SESSION 1/ COFFEE BREAK

Biodiversidad, Biorremediacion y Biocontrol (BB): 3-5-6-8-9-11-13-19-20-21-24-25- 26-28-30-
31-33-34

Biotecnologia y Fermentaciones (BF): 3-4-5-12-15-16-17-19-21-23-25-26-27-28-29-30
Fisiologia Microbiana (FM): 3-4-7-8-10-12-13-14-15-17
Microbiologia de las Interacciones (l): 3-4-5-8-9-10-11

Microbiologia Ambiental y del Suelo (AS): 1-5-8-10-12-13-15-18-19-21-23-26-27-28-29
Microbiologia molecular (MM): 4-6-7-10-12-13-14-16-18-19-20-21-22-24-26-27- 29-
32-34-36-37
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19:30-20:30 THE EMBO KEYNOTE LECTURE
Chairperson: Andrea Smania

José Penadés
MRC Centre for Molecular Bacteriology & Infection
Imperial College of London
Londres, Reino Unido.
“Redefining mobility in bacterial genetics and its impact on infectious disease

”

21:00-23:00 WELCOME COCKTAIL

WEDNESDAY, OCTOBER 26" 2022

9:00-11:00 BIOFILM, EVOLUTION AND PATHOGENICITY SYMPOSIUM
Chairpersons: Diego Serra - Osvaldo Yantorno

Wsp-like chemosensory cluster in a marine bacterium; what can we learn from Halomonas
titanicae KHS3?.
Claudia Studdert (Instituto de Agrobiologia del Litoral, CONICET, Universidad Nacional del Litoral.
Santa Fe, Argentina)

Dynamics of Pseudomonas aeruginosa adhesion to polarized epithelial monolayers.
Arlinet Kierbel (Instituto de Investigaciones biotecnolégicas, UNSAM, CONICET. San Martin-Buenos
Aires, Argentina)

Novel strategies for the wunderstanding and control of microbial biofilms.
Jeremy S. Webb (National Biofilms Innovation Centre (NBIC), School of Biological Sciences, University
of Southampton. Southampton, UK)

Biofilm regulation in Bordetella bronchiseptica by the second messenger c-di-GMP.
Federico Sisti (Instituto de Biotecnologia y Biologia Molecular CCT La Plata CONICET, Depto. de
Ciencias Bioldgicas. Facultad de Ciencias Exactas, UNLP. La Plata, Argentina)

11:00-11:30 COFFEE BREAK
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11:30-12:30 SAMIGE-AAM LECTURE
Chairperson: Eleonora Garcia Véscovi

Daniela Centrén
Instituto de Investigaciones en Microbiologia y Parasitologia Médica (IMPaM)
UBA-CONICET
Buenos Aires, Argentina.
“La resistencia a los antibiéticos en el marco conceptual de «Una Salud».”

12:30-14:00 LUNCH

14:00-16:00 ORAL COMMUNICATIONS 2
Chairpersons: Javier Mariscoti- Paula Tribelli

CO-AS1; CO-BB1; CO-MM1; CO-MM3; CO-AS3; CO-BB2; CO-AS4,; CO-BB3
16:00-18:00 POSTER SESSION 2/ COFFEE BREAK

Biodiversidad, Biorremediacion y Biocontrol (BB): 1-2-4-7-10-12-14-15-16-17-18- 22-23-27-
29-32-35-36
Biotecnologia y Fermentaciones (BF): 1-2-6-7-8-9-10-11-13-14-18-20-22-24

Fisiologia Microbiana (FM): 1-2-5-6-9-11-16-18-19-20-21
Microbiologia de las Interacciones (1): 1-2-6-7-12-13-14-15

Microbiologia Ambiental y del Suelo (AS): 2-3-4-6-7-9-11-14-16-17-20-22-24-25-30-31

MICROBIOLOGIA MOLECULAR (MM): 1-2-3-5-8-9-11-15-17-23-25-28-30-31-33-35-38

SIN AREA/Misceldnea (SA): 1-2

18:00-19:00 ORAL COMMUNICATIONS 3
Chairpersons: Eduardo Rodriguez - Mariana Lanfranconi

CO-BB4,; CO-FM2; CO-12, CO-MM2

19:00-20:30 SAMIGE ASSEMBLY

21:00-23:00 DINNER WITH ACTIVITY

THURSDAY, OCTOBER 27" 2022
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9:00-11:00 SUR SYMPOSIUM
Chairpersons: Juan Pablo Busalmen- Natalia Gottig

Influencia de la cepa promotora del crecimiento Streptomyces albidoflavus UYFA156
sobre el microbioma de dos  cultivares de Festuca arundinaceae.
Patricia Vaz Jauri (Instituto de Investigaciones Bioldgicas Clemente Estable. Montevideo,
Uruguay)

Mejora en la deteccidn y clasificacion de plasmidos a partir de ensamblados fragmentados
y completos.
Matias Giménez (Instituto Pasteur Montevideo, Instituto Investigaciones Bioldgicas
Clemente Estable. Montevideo, Uruguay)

Microbiomes at the end of the world: from a community to an intra-population
perspective. Julieta Orlando (Facultad de Ciencias, Universidad de Chile. Santiago de Chile,
Chile)

Improving the microbial ecology toolkit with single cell sequencing.
Sara Cuadros Orellana (Universidad Catdlica del Maule. Talca, Chile)

11:00-11:30 COFFEE BREAK

11:30-12:30 PLENARY LECTURE
Chairperson: Estela Galvan

Gabriel Castrillo
Universidad de Nottingham
Nottingham, Reino Unido.
“Plant microbiota controls an alternative root branching regulatory mechanism in

plants”
12:30-14:00 LUNCH
14:00-15:30 ORAL COMMUNICATIONS 4

Chairpersons: Cecilia Mlevski- Guillermo Maroniche

CO-BF2; CO-BF4; CO-AS2; CO-FM3; CO-I13; CO-MM5

15:30-18:30 RECREATIONAL ACTIVITIES
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18:30-20:30 WORKSHOPS:

“NO ME SALE” SAMIGE JOVEN
Omicas y Herramientas Bioinformdticas
Técnicas de Biologia Molecular (CRISPR y técnicas de clonado)
Coordinado por: Cecilia Mlewski (IMBIV-CERNAR), Roman Martino(CIQUIBIC), Daniel
Kurth (PROIMI), Omar Ordofiez (CIEFAP) y Andrea Albarracin Orio (IRNASUS).

“¢ CONVERSACIONES DIFICILES?: Cémo liderar comunicando desde la empatia y la
asertividad”
Lic. Claudia Caballero (Team4Change: Gestion de RRHH, especialista Bienestar Laboral y
Coaching ontoldgico)

21:00-23:00 DINNER WITH ACTIVITY

FRIDAY, OCTOBER 28" 2022

9:00-11:00 ENVIRONMENTAL MICROBIOLOGY AND
BIOTECHNOLOGY SYMPOSIUM
Chairpersons: Laura Raiger lustman- Omar Ordofiez

“To be or not to be " an oleaginous bacterium! What are the mechanisms involved? Héctor
M. Alvarez (Instituto de Biociencias de la Patagonia (INBIOP), UNPSJB-CONICET. Comodoro
Rivadavia, Argentina)

From the polluted Reconquista River to the lab: a tale of a multitasking Pseudomonas.
Diana L. Vullo (Instituto de Ciencias, Universidad Nacional General Sarmiento. Buenos Aires,
Argentina)

Transcriptomic and microscopic approaches that help predict electrogenic biofilm
behavior.

César I. Torres (Biodesign Swette Center for Environmental Biotechnology, Arizona State
University. Arizona, USA)

BIOBEDS: A sustainable alternative to reduce point-source pesticides pollution.
Claudia S. Benimelli (Planta Piloto de Procesos Industriales Microbiolégicos - CONICET.
Tucuman, Argentina)

11:00-11:30 COFFEE BREAK
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11:30-12:30 CLOSING LECTURE
Chairperson: Alfonso Soler Bistue

Frédérique Le Roux
CNRS
Sorbonne Université, IFREMER
Roscoff, Francia.
“Genetic determinism of phage-bacteria coevolution in natural populations”

12:30-13:00 CLOSING CEREMONY
13:00-15:00 LUNCH
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Conferencias
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25 de octubre 15:00-16:00

OPENING LECTURE:

Presentacion y coordinacion a cargo de Claudio Valverde

The ins and outs of microbial signal sensing

Miguel Camara

National Biofilm Innovations Centre
Faculty of Medicine & Health Sciences
Nottingham, Reino Unido.

The complexity of the interactions between microbial communities and their environment
and the role signaling mechanisms such as quorum sensing (QS) play on these, have been at
the core of the studies of many research groups across the world. This research has revealed
that QS signaling mechanisms can be used to control the production of many virulence traits,
the ability of biofilms to respond to antimicrobials and the interactions between bacteria and
organisms across kingdoms including plants, algae and the human host. A main focus of our
research has been on the human opportunistic pathogen Pseudomonas aeruginosa which is
intrinsically resistant to many antibiotics. We have been studying how quorum sensing
regulates gene expression in this organism and how it interacts with other regulatory circuits
to control the disease process and the resilience to antimicrobials. Our interest in the
discovery of novel anti-virulence interventions has led us to study known targets, including
those within QS-regulatory circuits, and as well as novel targets of unknown function which
play a key role in the survival of this organism during infection. We have used this knowledge
to develop potential therapeutic interventions and delivery systems which may eventually be
taken into the clinic.

This talk will give an overview of some of the highlights of our journey as well as the ways
forward in this research field.

Miguel Camara es especialista en sefializacion célula-célula
bacteriana por quorum sensing a nivel transcripcional y
postranscripcional. Dirige proyectos de descubrimiento de farmacos
para reducir el impacto de la resistencia a los antimicrobianos a
través del descubrimiento de nuevos blancos contra factores de
virulencia. Como parte de este trabajo, tiene experiencia en el
disefio de biosensores bacterianos para la deteccion de alto

L rendimiento de inhibidores de virulencia.
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25 de octubre 19:30-20:30

THE EMBO KEYNOTE LECTURE:

Presentacion y coordinacion a cargo de Andrea Smania.

Redefining mobility in bacterial genetics and its impact on infectious
disease

José Penadés

MRC Centre for Molecular Bacteriology & Infection
Imperial College of London

Londres, Reino Unido.

Bacterial infections are a leading cause of global mortality and new multi resistant clones are
continuing to emerge. Accordingly, it’s imperative that we understand the processes that
drive the evolution of virulence and antibiotic resistance. Classically, it has been assumed that
mobile genetic elements (MGEs) play important roles in these processes because of their
ability to spread horizontally in bacterial populations. In contrast, bacterial chromosomes are
traditionally considered to be largely immobilized within the cell, acting as a framework for
the generation of diverse genomes via horizontal acquisition of exchangeable genes. The
recent discovery of lateral transduction in Staphylococcus aureus and Salmonella
enterica challenges this model. We have recently demonstrated that lateral transduction can
mediate the mobility of core genes in bacterial chromosomes at frequencies exceeding that
of elements classically considered to be mobile. This raises important questions over the
definition of a MGE, as well as the impact of this phenomenon on bacterial populations. In
this talk we will explore the idea that the mobility of the bacterial chromosomes is higher than
that observed for many MGEs. Since chromosomes carry an impressive arsenal of virulence
and resistance genes, our results will implicate lateral transduction in the emergence of new
virulent and multi-resistant strains.

La investigacion en el laboratorio de Penadés se ha centrado en la
ultima década en las bases moleculares de la virulencia bacteriana,
utilizando Staphylococcus aureus como modelo, con especial
atencion a los mecanismos que subyacen a la transferencia de
diferentes elementos genéticos mdviles implicados en Ila
patogénesis.
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26 de octubre 11:30-12:30

SAMIGE-AAM (MicroMol) LECTURE:

Presentacion y coordinacion a cargo de Eleonora Garcia Véscovi

La resistencia a los antibioticos en el marco conceptual de «Una
Salud».

Daniela Centrén

Instituto de Investigaciones en Microbiologia y Parasitologia Médica (IMPaM)
UBA-CONICET

Buenos Aires, Argentina.

Desde su descubrimiento, los antibidticos han combatido las enfermedades infecciosas,
salvando vidas y aliviando el sufrimiento de millones de personas. Actualmente, la resistencia
a los antibidticos (RAM) es una amenaza para la seguridad sanitaria mundial. Ademas,
modelados matemadticos postularon que para el afio 2050 habrd mas muertes por infecciones
de cepas multidroga resistentes (MDR) que por otras patologias. En 2015, la OMS, desarrolld
el Plan de Accién Mundial de la RAM, bajo la perspectiva de «Una Salud», con foco integral
en el bienestar animal, ambiental y humano. En nuestro laboratorio, al trabajar con cepas
aisladas de la clinica, identificamos una epidemiologia cambiante de los linajes pandémicos
de las especies MDR Gram-negativas, con nuevas plataformas genéticas en elementos
genéticos méviles como transposones y novedosos plasmidos, que se correlacionan con la
administracion antibidtica mas frecuente en nuestros hospitales a lo largo del tiempo. Desde
un punto de vista ecoldgico, ensayos de competencia de clones evidenciaron que los linajes
pandémicos portadores de KPC del complejo Enterobacter cloacae (ECC) prevalentes en el
hospital H1, podian co-existir con K. pneumoniae ST18, ST258 y ST11, contribuyendo a
comprender, por qué KPC-ECC es segundo en prevalencia en las cepas carbapenem-
resistentes de Enterobacteriaceae tanto en H1 como a nivel nacional. Al no poder responder
preguntas tanto moleculares como infectolégicas sobre el aumento continuo de la RAM en
las cepas clinicas caracterizadas por albergar un “super resistoma”, comenzamos a investigar
gue ocurria en las cepas aisladas del medioambiente y de animales tanto silvestres como de
granja desde el afio 2006. Identificamos que la cepa ambiental de E. coli 41gSN1 era capaz de
adquirir pero no de mantener genes de la RAM, mientras que E. coli SM5 ST131 aislada de la
clinica evolucionaba hacia la pandroga resistencia sin variaciones a lo largo del tiempo.
Tomando como modelo bioldgico el sistema de dos componentes integron/cassettes,
detectamos que los alelos “ambientales” de int/1 llegaban a estar hasta en el 21% de las cepas
recolectadas, a diferencia de otros paises de Oceania y Europa, donde se identificaron en
menos del 1%, lo cual nos indica una filogeografia asociada a los integrones de clase 1 del
medioambiente. También identificamos que nuevos genes de la RAM que no se expresaban
en las cepas ambientales, al ser clonados eran funcionales. Con el fin de probar un escenario
novedoso en el que las bacterias ambientales pudieran adquirir genes cassettes de la RAM
(GCRAM) sin intervencidn humana, seleccionamos 11 cepas positivas para intl1 de géneros
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bacterianos distantes recolectados en parques nacionales de Isla Grande de Tierra del Fuego
y de la selva paranaense, y de la microbiota intestinal de animales silvestres de Argentina.
Estudios de recombinacidn sitio-especifica mediada por la integrasa de clase 1, nos permitio
identificar que el medioambiente es activo para la captacion de GCRAM, lo cual nos permitid
inferir desde una perspectiva ecoldgica un nuevo modelo biolégico bi-direccional para la
diseminacién de la RAM. Como conclusidn final, el mayor desafio que tenemos actualmente
para afrontar sobre la problematica de la RAM a nivel global, es comprender los eslabones
moleculares y ecoldgicos que unen estos dos universos totalmente diferentes donde opera la
RAM, el medioambiente, y el nicho hospitalario, desde el marco conceptual de “Una Salud”.

Es Investigadora Principal del CONICET, Profesora Adjunta de la
Cdtedra de Microbiologia, Parasitologia e Inmunologia de la
Facultad de Medicina de la UBA, Directora del Instituto IMPaM
(UBA/CONICET) y coordinadora desde 2010 y miembro fundador de
LATINA Net (LAboratorios de Trabajo en INtegrones de América
Latina). Su trabajo se centra en comprender el rol adaptativo de los
elementos moviles en los genomas bacterianos en su aporte a la
diseminacion de la resistencia a antibidticos.
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27 de octubre 11:30-12:30

PLENARY LECTURE:

Presentacion y coordinacion a cargo de Estela Galvdn.

Plant microbiota controls an alternative root branching regulatory
mechanism in plants

Gabriel Castrillo
Universidad de Nottingham
Nottingham, Reino Unido.

Establishing beneficial interactions with microbes has helped plants enhance root
development and function to colonize terrestrial environments. However, how the
microbiota harmonizes with plant-programmed root branching are unknown. Here, we
show that the plant microbiota shape root architecture in the model plant Arabidopsis
thaliana. We define that the microbiota ability to control root branching is independent of
the phytohormone auxin that directs lateral root development under axenic conditions. We
show that the microbial effect on root branching controls plant nutrient homeostasis and
adaptation to environmental stresses. The microbial effect on lateral roots could represent
a realistic option to increase crop performance under sub-optimal growth conditions.

La investigacion de Gabriel Castrillo se centra en comprender
como interactuan las plantas y los microorganismos, en el
contexto de la nutricion. Examina como los microorganismos
ayudan a las plantas a hacer frente a las deficiencias
nutricionales y cémo la planta afecta la estructura del
microbioma de la raiz y la hoja.
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27 de octubre 11:30-12:30

CLOSING PLENARY LECTURE:

Presentacion y coordinacion a cargo de Alfonso Soler-Bistué.

Genetic determinism of phage-bacteria coevolution in natural
populations

Frédérique Le Roux

CNRS

Sorbonne Université, IFREMER
Roscoff, Francia.

The knowledge on phage—host antagonistic co-evolution is mainly based on laboratory-based
evolutionary experiments. These model systems lack the diversity of populations and the
constraints imposed by natural habitats and complex communities, which affect evolutionary
trajectories. An open question is how, in the wild, phages escape host defenses and how this
affects phage specificity? To address this question, we combined cultivation, comparative
genomics, and molecular genetics to analyze a large collection of marine bacterial isolates
(the vibrios) and their phages collected in oyster beds. First, focusing on the oyster
pathogen Vibrio crassostreae, we showed that bacterial genome size, number of mobile
genetic elements and phage defense systems all correlate with host resistance to phages. On
the opposite side, the variable gene content of phages might result from selection to acquire
mechanisms facilitating their escape to host defenses. We demonstrate that phages adapt to
host defenses by epigenetic and genetic mechanisms and that phages can switch hosts by
exchanging anti-defense genes. Second, we discovered a new phage satellite that exploits a
virulent phage to ensure its own propagation and horizontal transfer into new bacterial hosts.
We dissected the activation mechanisms of this mobile genetic element and demonstrated
its role in the defense against other virulent phages.

Su laboratorio estudia la evolucion de las poblaciones microbianas
en la naturaleza y su adaptacion al medio ambiente. Su principal
interés es sequir la evolucion bacteriana en tiempo real, lo cual es de
suma importancia para estudiar la aparicion de patdgenos. Ha
desarrollado un enfoque integrado para comprender la evolucion y
adaptacion de los patogenos (Vibrionaceae) que amenazan a
especies animales que son de gran importancia tanto por razones
medioambientales como socioecondmicas.

19

Pagina web SAMIGE: www.samige.org.ar
Contacto: info@samige.org.ar



SIMpOosIos

A\ microlst  Zinmio

- RIZOBACTER

20

Pagina web SAMIGE: www.samige.org.ar
Contacto: info@samige.org.ar



26 de octubre 9:00-11:00

Simposio:
Biofilm, Evolucion y Patogenicidad

Presentacion y coordinacion a cargo de Diego Serra y Osvaldo Yantorno

e Novel strategies for the understanding and control of microbial biofilms.
Webb, Jeremy (J.S.Webb@soton.ac.uk)
Professor / Professor of Microbiology, Co-Director & Principal Investigator (Biofilms
and Microbial Communities).-

e Dynamics of Pseudomonas aeruginosa adhesion to polarized epithelial
monolayers.

Kierbel, Arlinet (akierbel@iib.unsam.edu.ar)
Dra / Directora del laboratorio Interacciones bacteria/hospedador-11B/UNSAM.-

e Biofilm regulation in Bordetella bronchiseptica by the second messenger c-di-GMP.
Sisti, Federico (federico.sisti@gmail.com)
Dr. / Investigador Adjunto Instituto de Biotecnologia y Biologia Molecular CONICET —
Profesor Adjunto Dto. de Cs. Bioldgicas Fac. de Cs. Exactas. UNLP.-

o Wsp-like chemosensory cluster in a marine bacterium; what can we learn from
Halomonas titanicae KHS3?

Studdert, Claudia (claudia.studdert@santafe-conicet.gov.ar)

Dra. en Ciencias Bioldgicas (UNMdP) / Investigadora Independiente CONICET en
Instituto de Agrobiotecnologia del Litoral, Profesora Adjunta Universidad Nacional
del Litoral.
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Novel strategies for the understanding and control of microbial biofilms.

Jeremy S. Webb
National Biofilms Innovation Centre (NBIC), School of Biological Sciences, University of
Southampton, Southampton SO17 1BJ, UK.

Bacteria within biofilms exert a huge societal and economic impact across multiple sectors.
New strategies to prevent, detect, manage and engineer biofilms have the potential to
transform our ability to harness and control the activities of complex microbial communities.
This presentation will address how understanding the underpinning mechanisms of biofilm
development and dispersal is providing new ways to analyse and control biofilms in industrial,
environmental and clinical settings.

One feature of the development of microbial biofilm communities is that they often undergo
lifecycle changes between aggregated and planktonic (single cell) modes of growth. This
transition between sessile and motile growth modes is referred to as biofilm dispersal and
much of the biology and gene expression associated with dispersal is under the control of the
intracellular second messenger c-di-GMP. Understanding and controlling the dispersal
process is leading to novel adjunctive strategies to disrupt biofilms. Exogenous nitric oxide
(NO) has been shown to regulate, in a dose-dependent manner, c-di-GMP and biofilm lifecycle
dynamics and can induce the disruption of biofilm aggregates. The use of NO therefore offers
a potential approach to address the challenge of biofilm-associated antimicrobial tolerance.
This presentation will cover the underpinning mechanisms of NO signalling and reception in
biofilm regulation as well as novel NO- releasing chemistries, prodrugs, and strategies for
industrial and clinical application.

Su equipo de investigacion tiene como objetivo comprender como
se desarrollan y dispersan los biofilms y como responden al estrés
ambiental, incluidos los compuestos terapéuticos. Este enfoque
proporciona nuevas tecnologias y estrategias para controlar a los
biofilms en entornos industriales y médicos.
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Dynamics of Pseudomonas aeruginosa adhesion to polarized epithelial monolayers
Arlinet Kierbel
Directora del laboratorio Interacciones bacteria/hospedador-11B/UNSAM

Pseudomonas aeruginosa is an opportunistic pathogen that infects vulnerable patients, such
as those with cystic fibrosis or hospitalized in intensive care units. An advance towards
understanding infections caused by this pathogen would be to fully elucidate the mechanisms
that operate in the bacteria-epithelial barrier interplay. Important to P. aeruginosa virulence
is its ability to switch from a planktonic to a sessile and multicellular state when it contacts
surfaces. However, the spatio-temporal dynamics of this transition, particularly on host
tissues, remain poorly understood. Studies on abiotic surfaces suggest that the colonization
of a surface by swimming P. aeruginosa requires irreversible adhesion followed by cell
proliferation. We study the spatio-temporal dynamics of P. aeruginosa adhesion to polarized
epithelial surfaces. We had previously shown that P. aeruginosa interaction with the epithelial
barrier occurs at sites of multicellular junctions. In those sites, bacteria attach to extruded
apoptotic cells and form clusters in the order of minutes. These clusters are permanent, in
the sense that once formed their size remains roughly constant over time. By tracking
individual bacterial cells, we determined that free-swimming bacteria attach to the apoptotic
surface for a period of time and then detach and swim away, even in fully formed clusters.
The distribution of dwelling times cannot be explained by a simple exponential, indicating
that cluster formation occurs via a two-step process. Through the use of a set of Type four pili
(T4P) mutants, we further determined that the occurrence of the second step, which allows
for longer dwelling times and cluster formation, is dependent on a functional T4P.

We also explored the features of the adhesion surface. Biotic surfaces can display complex
and heterogeneous topographies. In particular, the plasmatic membrane of apoptotic cells
suffers dramatic changes as the apoptotic process evolves, changing from smooth to fully
vesiculated. We determined that P. aeruginosa attaches to extruded apoptotic cells by the
pole and demonstrates a preference for cell surfaces with irregular topography.

Es investigadora Independiente del CONICET y Profesora de la
carrera de Biotecnologia de la Universidad de San Martin. Realizd
una estadia postdoctoral en la Universidad de California de San
Francisco en el laboratorio de la Dra. Joanne Engel. Luego dirigio un
grupo de investigacion en un programa a 5 afios en el Instituto
Pasteur de Montevideo. En el afio 2013, se incorporo al Instituto de
Investigaciones Biotecnoldgicas de la UNSAM donde dirige el grupo
de Interacciones bacteria/hospedador.
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Biofilm regulation in Bordetella bronchiseptica by the second messenger c-di-GMP

Federico Sisti
Instituto de Biotecnologia y Biologia Molecular CCT La Plata CONICET. Departamento de
Ciencias Bioldgicas. Facultad de Ciencias Exactas. UNLP

Bordetella bronchiseptica is a Gram negative respiratory pathogen that infects mammals,
including humans. Diseases caused by B. bronchiseptica in swine produce evitable economic
losses. In Argentina, swine production has been constantly increasing for the last 10 years;
therefore, strengthening health care and prevention strategies is necessary. Although the
availability of vaccines, the diseases are still present. Possible causes for this include the
waning of vaccine-induced immunity, pathogen adaptation, and transmission from
asymptomatic carriers. The second messenger c-di-GMP has been described in bacteria as
responsible for the transition between planktonic life and biofilm formation and therefore it
may be also involved in the transmission between hosts of pathogens. The intracellular
concentration of c-di-GMP is regulated through synthesis and degradation by specific
diguanylate cyclases and phosphodiesterases, respectively. In our laboratory, we have shown
that c-di-GMP regulates the planktonic life-biofilm transition in B. bronchiseptica. Throughout
these years we have shown that different diguanylate cyclases and phosphodiesterases are
capable of regulating phenotypes such as motility, biofilm formation and the activity of
different virulence factors. This regulation impacts not only the way of life of the bacteria but
also the immune response that is generated during the infection in the host.

BdcA is a membrane-active diguanylate cyclase that is involved in the regulation of biofilm
formation. BdcA interaction with the Lap system of B. bronchiseptica can regulate the BrtA
adhesin's permanence on the membrane. The presence of this adhesin is important for B.
bronchiseptica to form a biofilm. Diguanylate cyclase BdcB is found in the cytosol and
participates in biofilm regulation on hydrophilic surfaces such as glass. We also studied the
BvgR protein, described as a transcriptional repressor with an EAL domain. This domain is
present in the phosphodiesterases. However, we have proposed that BvgR would be inactive.
Transcriptional analyzes have allowed us to observe that in addition to participating in the
repression of some virulence factors, it would also regulate the formation of biofilm
dependent on flagella presence.

The results obtained so far have allowed us to deepen the knowledge of the regulation
mediated by c-di-GMP of phenotypes associated with the virulence of B. bronchiseptica

Bioquimico de la Facultad de Ciencias Exactas UNLP, realicé el
Doctorado en el Instituto de Biotecnologia y Biologia Molecular
estudiando el rol de diferentes factores de virulencia sobre la
interaccion patégeno hospedador. En los ultimos afios me he
enfocado en el estudio del rol del seqgundo mensajero, c-di-GMP, en
la patogénesis de Bordetella bronchiseptica. Esto nos permitio
determinar que el c-di-GMP regula la formacion de biofilm, la
movilidad y la respuesta inmune del hospedador.
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Wsp-like chemosensory cluster in a marine bacterium; what can we learn from
Halomonas titanicae KHS3?

Ramos Ricciuti FE, Herrera Seitz MK, Studdert CA.
Instituto de Agrobiotecnologia del Litoral (UNL-CONICET)

Halomonas titanicae KHS3 was isolated from Mar del Plata harbor, based on its ability to grow
on aromatic hydrocarbons and display chemotaxis towards those compounds. The analysis of
its genome revealed the presence of two chemosensory pathways and twenty five
chemoreceptors.

We approached the study of both chemosensory pathways. Chel pathway controls the
chemotaxis behavior. Che2 pathway closely resembles the Wsp pathway that was described
in Pseudomonas species to control biofilm and colony morphology (wsp: wrinkly spreader
phentoype). In P. aeruginosa, mutants with a constitutively active Wsp pathway have been
related to chronic infections.

The Wsp-like pathway present in H. titanicae KHS3 shares at least some characteristics with
the Pseudomonas pathway, as it seems to be controlled by only one chemoreceptor, Htc10,
that can be methylated at specific residues. As in Pseudomonas, the absence of the cognate
methylesterase or the overexpression of the methyltransferase result in an over-methylated
receptor and higher levels of biofilm. This suggests that Htc10 controls the diguanylate cyclase
that is coded within the same gene cluster, and higher levels of c-di-GMP correlate with
altered colony morphology and enhanced biofilm.

We have structurally characterized the ligand binding domain of Htc10 and found that it binds
purine derivatives, both by thermal shift assays confirmed by co-crystallization followed by
ITC analysis of the wild-type version and mutant derivatives. The ligand-binding domain has a
double Cache fold, unlike the chemoreceptor of the Wsp pathway that has a 4HB fold. Given
that the only physiological situation in which wild-type Pseudomonas has an activated Wsp
pathway is up to date growth on surfaces, and no stimulus has been found that can bind to
its periplasmic domain, the Halomonas Htc10 receptor poses interesting challenges and
opens new possibilities to the study of this chemosensory pathway and the control of the
associated response regulator-diguanylate cyclase.

A phylogenetic analysis of the complete Che2 pathway revealed that gene clusters with very
high homology and exactly the same gene order is present only in a branch of the sequenced
Halomonas genomes, as well as in distantly related bacteria, raising the idea of horizontal
transfer and opening questions about the evolutionary history of this group of genes.

Estudid Licenciatura y Doctorado en Ciencias Bioldgicas en Universidad de
Mar del Plata. Realizé6 una estancia post-doctoral en el Instituto
Weizmann de Israel con el Dr. Michael Eisenbach en 1999, y
posteriormente en la Universidad de Utah con el Dr. John Parkinson (2001,
2003-2004) y subsiguientes colaboraciones con este laboratorio. Regreso
al Instituto de Investigaciones Bioldgicas en Mar del Plata como
investigadora de CONICET y en 2015 se traslado a Santa Fe.
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27 de octubre 9:00-11:00

Simposio de Union Regional (SUR)
SOMICH, SUM y SAMIGE

Presentacion y coordinacion a cargo de Juan Pablo Busalmen y Natalia Gottig

e Influencia de la cepa promotora del crecimiento Streptomyces albidoflavus uyfal56
sobre el microbioma de dos cultivares de Festuca arundinaceae

Vaz Jauri, Patricia (pvaz@iibce.edu.uy)
Dra./ Investigadora Asociada en Instituto de Investigaciones Bioldgicas Clemente Estable.

e Mejora en la deteccion y clasificacion de plasmidos a partir de ensamblados
fragmentados y completos

Giménez, Matias (mgimenez@pasteur.edu.uy)

e Improving the microbial ecology toolkit with single cell sequencing
Cuadros-Orellana, Sara (scuadros@ucm.cl)
Dra. / Profesor Titular.-

® Microbiomes at the end of the world: from a community to an intra-population
perspective

Orlando, Julieta Laura (jorlando@uchile.cl)
Dra. / Prof. Asociado.-
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Influencia de la cepa promotora del crecimiento Streptomyces albidoflavus UYFA156
sobre el microbioma de dos cultivares de Festuca arundinaceae

Vaz Jauri P, de los Santos MC, Fernandez B, Battistoni F.

Laboratorio de Interaccion Planta-Microorganismo, Instituto de Investigaciones Bioldgicas
Clemente Estable. Avenida Italia 3318, 11600, Montevideo, Uruguay

pvaz@iibce.edu.uy

La bacteria endofitica Streptomyces albidoflavus UYFA156 fue aislada de semillas del cultivar
de festuca (Festuca arundinaceae) SFRO Don Tomas. Si bien la cepa es capaz de colonizar
efectivamente los tejidos internos de éste y de otro cultivar, Tacuabé, presenta actividad
promotora del crecimiento solamente en su hospedero original. Considerando la estrecha
relacidn entre la salud y el crecimiento de las plantas con su microbioma, este trabajo apunté
a observar el efecto de la inoculacién de la cepa S. albidoflavus UYFA156 sobre el microbioma
bacteriano del cultivar que responde a la promocion del crecimiento (SFRO Don Tomas) y
sobre el que no responde (Tacuabé). Se realizé la secuenciacidn masiva de los genes
indicadores ARNr 16S a partir de ADN endofitico de ambos cultivares en semillas y plantas en
condiciones de inoculacién y control, a dos tiempos de crecimiento. Los experimentos se
realizaron con las plantas creciendo en condiciones gnotobidticas en medio de cultivo Jensen
y cada tratamiento fue realizado por triplicado. Las secuencias obtenidas se analizaron con
varios paquetes de R, principalmente dada2, phyloseq y vegan. De 292 variantes de
secuencias de amplicones (ASV, por sus siglas en inglés), 46 estaban presentes en ambos
cultivares en al menos dos de tres muestras de un tratamiento, sugiriendo que al menos un
16% de los individuos de las comunidades son compartidos por ambos cultivares. Sin
embargo, los cultivares mostraron diferencias significativas en la composicion del microbioma
bacteriano, asi como diferencias en la evolucién de los mismos en condiciones control y en su
respuesta a la inoculacién. Luego de 7 dias de cultivo del cultivar SFRO Don Tomas, la
inoculacién con S. albidoflavus UYFA156 indujo cambios signficativos en la composicién de la
comunidad bacteriana endofitica a la vez que aumenté la diversidad significativamente. En
cambio, a los 7 dias de cultivo tras la inoculaciéon no se detectaron cambios en el cultivar
donde no se observa promocién del crecimiento. En este cultivar, algunos cambios se
detectaron, pero de menor magnitud y recién a los 30 dias post inoculacion, sin afectar
significativamente la diversidad de la comunidad. Los resultados de este trabajo aportan al
conocimiento de las complejas interacciones bacteria-bacteria que ocurren simultdneamente
con procesos macroscopicos, como la promocion del crecimiento vegetal. La profundizacién
en esta linea aportara significativamente al uso consciente de los recursos microbianos para
promover la salud vegetal y ambiental.
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Mejora en la deteccidon y clasificacion de plasmidos a partir de ensamblados
fragmentados y completos

Giménez Matias

Laboratorio de Gendmica Microbiana, Institut Pasteur Montevideo. Laboratorio de
Microbiologia Molecular, Depto. BIOGEM, Instituto Investigaciones Bioldgicas Clemente
Estable. Montevideo, Uruguay.

Los plasmidos son elementos genéticos mdviles que cumplen un rol muy importante en la
adaptacion de bacterias. El estudio de plasmidos a partir de datos de secuenciacion presenta
algunos desafios que derivan de la fragmentacion de contigs generados a partir de lecturas
cortas. Esto determina la necesidad de discriminar entre contigs derivados de secuencias
plasmidicas o cromosdmicas. A pesar de que actualmente las tecnologias de secuenciacién de
lecturas largas permiten obtener replicones completos, aun persiste la necesidad de
diferenciar plasmidos de otros elementos genéticos circulares. En este trabajo presentamos
plaSquid, una herramienta bioinformatica escrita en nextflow, que expande la deteccién de
pldsmidos a través de la comparacién con bases de datos y de la detecciéon de genes
conservados. A su vez esta herramienta mejora los esquemas de clasificacidon en tipos de
replicones y grupos de movilidad, tanto en sensibilidad como en precisién, respecto a otras
herramientas disponibles. Cuando utilizamos plaSquid para analizar cerca de 10.5 millones de
contigs metagendmicos, los resultados revelaron un incremento de 2.7 veces en la diversidad
filogenética de proteinas iniciadoras de la replicacion de plasmidos. Asimismo, utilizamos
plaSquid para observar el rol de los plasmidos en la distribucién de genes de resistencia a
antibidticos en diferentes ambientes: ciudades, océanos y estaciones espaciales. En resumen,
presentamos una aproximacion mejorada para el estudio de la biologia de plasmidos a partir
de ensamblados genédmicos y metagendmicos, tanto circularizados como fragmentados.
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Improving the microbial ecology toolkit with single cell sequencing

Cuadros Orellana Sara
Universidad Catdlica del Maule. Avenida San Miguel 3605, Talca, Chile.

Single-cell genomics (SCG) is a powerful tool for studying microbial cell genomes in a culture-
independent manner. SCG has gained importance in recent years, and different cell staining
techniques have been developed and combined with flow cytometry, making it possible to
sort and recover specific cells. In this talk, | will present an example of how single-cell
genomics has contributed to research in the area of microbial ecology. Using a combination
of functional metagenomics, reconstruction of genomes from metagenomic data (MAGs), 16S
rRNA-based amplicon sequencing and the sequencing of single cell amplified genomes (SAGs),
using the same set of environmental samples, we were able to identify the strengths and
weaknesses of each technique. We identified relevant aspects related to the biogeography
and to the microevolution of specific taxa, and we found evidence of the existence of
ecological relationships between some of the non-cultivable taxa detected in this study.
Based on our results, no technique alone is able to provide a complete picture of the microbial
communities, and the combination of different techniques is the best choice, whenever
possible.
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Microbiomes at the end of the world: from a community to an intra-population perspective

Orlando Julieta

Facultad de Ciencias de la Universidad de Chile (UCH), Santiago, Chile.

Instituto Milenio Biodiversidad de Ecosistemas Antdrticos y Subantdrticos, Chile.
Sociedad de Microbiologia de Chile (SOMICH), Santiago, Chile.

The term microbiome refers to a community of microorganisms that occupies a particular
environment and includes the interactions that they establish with each other and with the
surrounding environmental conditions. With the advances in massive sequencing
technologies, the study of microbiomes has gained particular relevance in the last decade and
from the interdisciplinary ~ team of the Millennium Institute BASE
(https://www.institutobase.cl) we have approached the study of microbiomes from various
Antarctic and sub-Antarctic biological models. Most microbiome studies are conducted at the
community level, with fewer focusing on functionality or finer taxonomic resolution (ie,
micro-diversity). Using examples of microbiomes from lichen thalli and substrates, penguin
colony soils, and sea urchin intestines, | will present different approaches to unravel
selectivity measurements, functional roles, and phylogeographic patterns by combining
metabarcoding and metagenomics, functionality predictions and intra-species resolution
through the oligotyping method. Taken together, our results allow us to provide new insights
into the factors that determine the successful establishment of inter-specific associations,
infer the role of microorganisms in different environmental contexts, and bridge the gap
between macrobial and microbial biogeography. Contributing to a unified view of the study
of biodiversity, regardless of the size of the individuals, will allow us to make more robust
conservation proposals to face current and future change scenarios. | acknowledge the
financial support received from ANID — Millennium Science Initiative Program —ICN2021_002.
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28 de octubre 9:00-11:00

Simposio
Microbiologia Ambiental y Biotecnologia

Presentacion y coordinacion a cargo de Laura J. Raiger lustman y Omar Ordoiiez

e “To be or not to be” an oleaginous bacterium! What are the mechanisms involved?

Alvarez, Héctor M. (halvarez@unpata.edu.ar)
Dr. / Investigador Principal CONICET.-

o From the polluted Reconquista River to the lab: a tale of a multitasking
Pseudomonas.

Torres, César I. (cit@asu.edu)
Professor / Professor of Chemical Engineering at Arizona State University (ASU).-

e Transcriptomic and microscopic approaches that help predict electrogenic biofilm
behavior.

Vullo, Diana L. (dvullo@campus.ungs.edu.ar)
Dra. / Investigadora Independiente CONICET.-

e BIOBEDS: A sustainable alternative to reduce point-source pesticides pollution.

Benimeli, Claudia S. (cbenimeli@conicet.gov.ar)
Dra. / Investigadora Independiente CONICET.-
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“To be or not to be” an oleaginous bacterium! What are the mechanisms involved?
Héctor M. Alvarez

Instituto de Biociencias de la Patagonia (INBIOP), UNPSJB-CONICET, Comodoro Rivadavia,
Chubut, Argentina

Triacylglycerol (TAG) accumulation is a common feature among rhodococci. Some members
of this genus are able to accumulate significant amounts of TAG (more than 50% of CDW),
such as Rhodococcus opacus PD630 and R. jostii RHA1, thus, they can be considered as
oleaginous bacteria. These microorganisms have been considered as alternative sources of
single-cell oils with potential applications in the industry, or for the conversion of industrial
wastes into precursor oils for biofuels, biolubricants and oleochemicals, among other
products. In general, oleagenicity might be based on the ability of cell to produce a continuous
supply of acetyl-CoA and sufficient NADPH, as the necessary precursor and reductants for
fatty acid biosynthesis. The TAG biosynthetic machinery of oleaginous rhodococci may include
enzymes involved in different reactions of metabolism, transporter proteins, structural
components of lipid inclusions, and transcriptional regulators at different hierarchical levels
(global and local regulators). However, the difference between oleaginous and non-
oleaginous bacteria is not simply the presence/absence of key genes/enzymes related to lipid
synthesis. Recent studies demonstrated that oleagenicity is a finely regulated multilayer
process in rhodococci. It demands the existence of mechanisms that synergistically integrate
the individual contribution of genes generating a strong flux of available C through lipid
metabolism. Lipogenesis seems to be a finely regulated process including many layers of
transcriptional, post-transcriptional and allosteric control in rhodococcal cells. Our current
efforts attempt to understand the physiological and molecular basis of the lipogenesis and
oleagenicity in rhodococci, and to decipher the metabolic and regulatory mechanisms
involved in the hyper-lipid production. Recent advances have allowed us to find some
metabolic and regulatory innovations in oleaginous bacteria of the genus Rhodococcus that
improve our understanding of the factors that have contributed to the natural design and
specialization of hyper-lipid-producing species.

Bioquimico por la Universidad de la Patagonia San Juan Bosco.
Realizé sus investigaciones doctorales en las Universidades de
Georg-August de Géttingen y Westfdlischen Wilhelms de Miinster,
Alemania (1993-1997). De 2000 a 2001 realizé6 un postdoc en el
IMMyB, Alemania. Su investigacion se centra en la genética y el
metabolismo de los lipidos en la bacteria Rhodococcus. Profesor
Titular en la UNPSJB; Investigador Principal del CONICET y Director
del Instituto de Biociencias de la Patagonia.
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From the polluted Reconquista River to the lab: a tale of a multitasking
Pseudomonas

Diana L. Vullo

Area Quimica Ambiental, Instituto de Ciencias, Universidad Nacional General Sarmiento, Los
Polvorines, Buenos Aires.

During the beginning of the 2000s, the Environmental Chemistry Area belonging to ICI-UNGS
was born. The aim was a new research initiative looking for interdisciplinary projects in the
solution of environmental problems associated with the anthropogenic effects of the
productive system in urban and periurban sites. In this direction, the integration of analytical
and organic chemistry, electrochemistry and microbiology was the base to focus on.
Therefore, the development of sustainable alternatives to treat electroplating wastewaters
and the quality restoration of deteriorated horticultural soils were the main goals to achieve.
The Reconquista River is one of the most polluted water bodies of the Buenos Aires
Metropolitan Area, a consequence of the uncontrolled industrial discharges and is located in
the UNGS influence zone. Based on the bacterial survival strategies useful to the design of
innovative environmental technologies, several strains were isolated from the river. One of
these, formerly characterized as Pseudomonas veronii 2E, experimented responses related to
the biosorption of Cd(ll), Cu(ll) and Zn(ll); Cr(VI) biotransformation; soluble EPS, siderophore
and biosurfactant secretion, and extracellular or intracellular metallic nanoparticles’
production (Ag, Cu and Au). In addition, this microorganism forms biofilms and aggregates
under different experimental conditions, behavior which is subject of theoretical studies with
modeling approaches using computational tools. Recently, after sequencing the complete
genome, this strain was reclassified as Pseudomonas extremaustralis 2E-UNGS (NCBI
GenBank CP091043), with clear distinctive characteristics. Among other environmental
applications, the polyvalent functionality of P. extremaustralis 2E-UNGS allowed the
development of small-scale bioreactors for biotreatments of metal-loaded electroplating
wastewaters, biosensors to monitor Cu, Cd and Cr concentrations in industrial effluents and
the production of biogenic metallic nanoparticles for biotechnological purposes.

Trabaja en Biotecnologia Ambiental enfocada en desarrollar
estrategias innovadoras y sostenibles basadas en interacciones
microorganismos-metales para el disefio de biotratamientos de
aguas residuales de galvanoplastia y formular biofertilizantes con
bacterias autdctonas promotoras del crecimiento vegetal
combinados con nanoparticulas metdlicas biogénicas aplicables en
la restauracion de suelos horticolas periurbanos como sustitutos
de agroquimicos.
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Transcriptomic and microscopic approaches that help predict electrogenic biofilm
behavior

César l. Torres

Biodesign Swette Center for Environmental Biotechnology, Arizona State University. Arizona,
USA

Geobacter sulfurreducens is considered a model organism for microbial electrochemistry,
performing a respiratory metabolism in which electrons are transferred to an anode. In
engineered systems, G. sulfurreducens often grow at low anode potentials (-0.2 to 0 V vs.
SHE), leading to limited energy available for growth. Under these conditions, G.
sulfurreducens must be very efficient in managing energy losses as part of their metabolic
pathways and their extracellular electron transport mechanism. Different pathways used for
this optimization have been identified and associated with inner-membrane respiratory
proteins. A single anode can stimulate the use of multiple respiratory pathways, giving us an
important tool to understand them. In our study, we performed transcriptomics on G.
sulfurreducens as a function of anode potential and electron donor (acetate vs. formate),
while comparing against soluble fumarate as electron acceptor. Our study identifies proteins
along the whole respiratory pathway that change as a function of anode potential, including
periplasmic, outer membrane, and identified cytochrome nanowires.

Concomitant efforts to image G. sulfurreducens nanowires through cryo-electron tomography
led to the discovery of intracytoplasmic membranes (ICMs) produced preferentially at low
anode potentials. The ICMs are localized on one tip of the G. sulfurreducens cell and it is
confirmed to be a continuous invagination of the inner membrane. We hypothesize that ICM
formation occurs as a response to a slow respiratory protein at low potentials, allowing G.
sulfurreducens to increase its respiratory rate despite its thermo-kinetic limitation. | will
discuss how these results affect the way we predict the electrochemical response of
electrogenic biofilms from our traditional modeling approaches.

Su investigacion se centra en la cinética microbiana de biofilms
electroactivos, transporte de electrones extracelulares hacia y
desde electrodos sdlidos, modelado y cdlculo del transporte dentro
de biofilms electroactivos. Combina el modelado de biofilms, con
técnicas electroquimicas, microscépicas y analiticas para
caracterizar la cinética y la termodindmica de bacterias
electroactivas. Desarrollé enfoques de ingenieria para aumentar la
eficiencia de las celdas electroquimicas microbianas.
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Biobeds: a sustainable alternative to reduce point-source pesticides pollution
Benimeli Claudia

Planta Piloto de Procesos Industriales Microbiolégicos (PROIMI-CONICET), San Miguel de
Tucumdn, Tucumdn, Argentina. Facultad de Ciencias Exactas y Naturales, Universidad
Nacional de Catamarca, San Fernando del Valle de Catamarca, Catamarca, Argentina

Pesticides are among the most employed organic compounds worldwide and play an
important role in modern agriculture and food production. However, their inadequate
management can lead to contamination of soil, surface, and groundwater. In the last decades,
point-source pesticides pollution has been rigorously addressed, through the evaluation and
implementation of bioprophylaxis strategies, in order to reduce or avoid these environmental
impacts. For this purpose, biobeds (BB), initially developed in Sweden, are among the most
promising technologies. They consist of a simple, ecological and cost-effective construction
designed to retain and degrade pesticides, with three main components: a clay layer, a
biomixture and a grass layer that covers the surface. Biomixture (BM) represents the
biologically active part of a BB, where the adsorption and degradation of pesticides take place.
It is composed of a lignocellulosic substrate, a humic rich component and a soil; each
component plays an important role in the pesticides dissipation. However, the design of a BM
should be adapted to each region and will depend on the availability of the materials. Also,
the adequate efficiency of the BM can be improved by bioaugmentation with microorganisms
with specific degrading capacities. Among a wide range of microorganisms, actinobacteria
play an important ecological role in the environment due to their ability to remove a large
diversity of xenobiotic compounds. Based on the above, this conference will present studies
related to the behavior of BM formulated with different kind of soils and locally available by-
products derived from the sugarcane industry in Argentina, and the effect of their
bioaugmentation with autochthonous actinobacteria, on the pesticides removal ability. In a
first stage, the performance of biomixtures formulated with a byproduct derived from a local
industry (bagasse) and soils of different textures, and the effect of the bioaugmentation with
a consortium of actinobacteria and fungi, on their lindane removal capacity was evaluated.
As result of this preliminary work, silty loam soil was selected as the most efficient for
formulating a BM. Then, the removal of atrazine (ATZ) was evaluated in BM formulated with
three sugarcane by-products as alternative lignocellulosic substrates. Also, the effect of the
bioaugmentation with actinobacteria was evaluated as a strategy to enhance the depuration
capacity of BM. BM formulated with bagasse, filter cake, or harvest residue, reached ATZ
removal of 37-41% at 28 d of incubation, with ti, between 37.9 and 52.3 d. The
bioaugmentation with Streptomyces sp. M7 accelerated the dissipation of the pesticide in the
BM, reducing ATZ ti1/; regarding the controls, and achieved up to 72% of ATZ removal. The
bioaugmentation improved the development of the microbiota in BM, specially
actinobacteria and fungi and enhanced acid phosphatase activity and/or reversed a possible
effect of ATZ over this enzymatic activity.
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Se especializa en el desarrollo de estrategias de biorremediacion de matrices

contaminadas  (efluentes liquidos, lodos y suelos) empleando
actinobacterias. Tiene experiencia en el andlisis de plaguicidas
organoclorados, organosfosforados y metales pesados. Sus trabajos
cientificos se centran en el uso de actinobacterias (bioaugmentacion) y
subproductos regionales (bioestimulacion) como herramientas para la
biorremediacion de ambientes contaminados con compuestos orgdnicos e
inorgdnicos.

36

Pagina web SAMIGE: www.samige.org.ar
Contacto: info@samige.org.ar



Comunicaciones
Orales

é INBIO

. RIZOBACTER

37

Pagina web SAMIGE: www.samige.org.ar
Contacto: info@samige.org.ar



Las Areas teméticas v su codificacion, son:

% BIODIVERSIDAD, BIORREMEDIACION Y BIOCONTROL, BB.
% BIOTECNOLOGIA Y FERMENTACIONES, BF.

% FISIOLOGIA MICROBIANA, FM

% MICROBIOLOGIA DE LAS INTERACCIONES, |

% MICROBIOLOGIA AMBIENTAL Y DEL SUELO, AS

% MICROBIOLOGIA MOLECULAR, MM.

«» SIN AREA/Miscelanea, SA.

Biodiversidad, Biorremediacion y Biocontrol (BB)

CO-BB1- HETERELOGOUS EXPRESSION OF AN ACTIVE LACCASE FROM Geobacillus
stearothermophilus

Gianolini JE ¥, Rivero CW %2, Britos CN. %, Trelles JA. *?

1) Laboratorio de Investigaciones en Biotecnologia Sustentable (LIBioS), Departamento de Ciencia y
Tecnologia, Universidad Nacional de Quilmes, Bernal, Buenos Aires, Argentina. 2) Consejo Nacional de
Investigaciones Cientificas y Tecnicas (CONICET), Ciudad Auténoma de Buenos Aires, Argentina.

The thermophilic strain Geobacillus stearothermophilus was selected from a screening of bacteria with
laccase activity. Then, primers were designed from a BLAST alignment of laccase nucleotide sequences
previously identified from Bacillaceae family, and PCR conditions were optimized. The product was
purified, ligated in pJET1.2 vector and used to transform E. coli TOP 10. Once the insert was sequenced
and its identity verified with formerly reported laccases, the 825 bp gen was cloned in pET-22b(+)
vector and used to transform E. coli BL21(DE3) cells. SDS-PAGE analysis of induced cultures of
transformed cells evidenced the presence of a 30 kDa protein in intracellular fraction which showed
ability to oxidize 2,2’-azinobis (3-ethylbenzothiazoline-6-sulfonic acid) (ABTS). Finally, culture and
induction parameters were optimized, and the effect of CuSO, (0-10 mM) on active laccase production
was studied. In optimized conditions, recovery and purification assays through thermal precipitation
(50-80 oC) were then performed. Currently, the recombinant enzyme is being evaluated for the bio-
oxidation of industrial dye Remazol Brilliant Blue R (RBBR), a precursor of polymeric dyes which is
often classified as toxic and recalcitrant. These results highlight the potentiality of the Geobacillus
stearothermophilus recombinant laccase to be used in the development of biocatalysts for
degradation of pollutants found in textile and paper industrial effluents.

CO-BB2- STUDY AND MODIFICATION OF THE GENETIC AND METABOLIC CONFIGURATION OF
ACTINOBACTERIA FROM CO-RICH WASTE GASSES

Nashmias ME®, Zubimendi JP, Gallegos AL? Torres Tejerizo G°, Silva RA%, Herndndez M?, Alvarez HM?,
Quelas JI*

1) YPF Tecnologia (Y-TEC), Mision de Agro. Berisso, Buenos Aires, Argentina. 2) Instituto de Biociencias
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de la Patagonia (INBIOP), UNPSJB-CONICET, Comodoro Rivadavia, Chubut, Argentina. 3) Instituto de
Biotecnologia y Biologia Molecular (IBBM-CONICET), La Plata, Buenos Aires, Argentina.

CO;represents the major component of greenhouse gas emissions associated with waste gases (WG),
for this reason CO; capture is one of the current challenges. The use of microorganisms with the
natural ability to capture CO, and other environmental gases is proposed among the processes with
potential applicability and sustainability to turn waste gases into useful chemicals. This study focuses
on an oligotrophic actinobacterium, Rhodococcus aetherivorans L13, that has potential for the
development of a bioprocess using WG (with higher amounts of CO,) as a carbon source to transform
CO; into triacylglycerides (TAG) and/or polyhydroxyalkanoates (PHA). We first sequenced R.
aetherivorans L13 genome, with 6.4 Mpb and 6,328 open reading frames. Next, we analyzed the global
transcriptome by RNAseq, comparing oligotrophic (WG) versus heterotrophic conditions. This study
revealed 2,179 genes with changes in their expression (fold change > 2 <). Next, we reconstructed
metabolic pathways in order to visualize oligotrophic metabolism and choose oligotrophic
upregulated native genes with the aim of enhancing metabolic pathways for better assimilation of
CO; by overexpressing them in the same cellular background. We point out genes involved in: i)
oxidoreduction, to increase/regenerate NADH/NADPH pools (genes encoding a putative Proline
dehydrogenase and a L glutamate semialdehyde dehydrogenase), ii) carboxylation of intermediates,
to increase CO, assimilation/fixation (genes encoding a Ribulose-phosphate3-epimerase,
Transketolase, Aldehyde dehydrogenase, a putative oligotrophic metabolism regulator, a highly
upregulated aldR transcriptional regulator, and their neighbor MFS-type transporter). We cloned all
these genes in a thiostrepton inducible vector (pTip-QC2). In multiple efforts, no transformants of R.
aetherivorans L13 were observed, so another phylogenetically close species transformation was
proposed: R. erythropolis ATCC15960, able to fix/assimilate CO; in oligotrophic conditions and with
pTip-QC2 efficiency transformation reported so far. Thus, transformed strains of R. erythropolis were
obtained with the empty vector (reference) and the vector with each selected gene. Gene
overexpression was measured by RT-gPCR, evaluating fold change with and without induction
(mediated by thiostrepton), in liquid minimal medium cultures without addition of any organic carbon
source with shaking at 200 rpm. Preliminary results showed a differential behavior in the
overexpression of four genes encoding the Ribulose-phosphate3-epimerase, aldehyde
dehydrogenase, transcriptional regulator and MFS-type transporter. In a preliminary assay, we obtain
more cell biomass than reference (dry weight) overexpressing aldehyde dehydrogenase and aldR
transcriptional regulator, enzymes that were involved in first reactions of CO; fixation. These
overexpressing strains are candidates for further characterizing their TAG/PHA production.

CO-BB3 -REGULATORY GENETIC LANDSCAPE FOR THE PRODUCTION THE CYCLIC LIPOPEPTIDES
ORFAMIDES IN THE BIOCONTROL STRAIN Pseudomonas protegens CHAO.

Sobrero PM?, Muzlera A, Sommese L?, Valverde C*

1) Laboratorio de Fisiologia y Genética de Bacterias Beneficiosas para las Plantas, Centro de Bioquimica
y Microbiologia de Suelos, Universidad Nacional de Quilmes. 2) Grupo de Bioinformdtica Estructural,
Universidad Nacional de Quilmes.

In the biocontrol strain Pseudomonas protegens CHAO, the Gac-Rsm pathway controls, at the post-
trasncripcional level, the production and accumulation of the cyclic lipopeptides (CLPs) called
Orfamides. In particular, the regulatory checkpoint is the expression of two-dedicated LuxR-like
transcriptional regulators, known as OrfR1 and OrfR2, flanked the non-ribosomal peptide synthetasas
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ofaA, ofaB and ofaC, required for Orfamide manufacturing. In our previous work, we showed that
orfR1 and orfR2 are direct targets of the Gac-Rsm cascade and are active in functional
complementation to rescue homologous mutants in Pseudomonas fluorescens SWB25. These
observations rinse the possibility that Orfamide are regulated indirectly by this pathway in a non-
canonical hierarchy way. In this work, we aim to understand the regulatory landscape for the Orfamide
gene cluster, focusing on the transcriptional and epigenetic control on ofaABC cluster. We generate a
reporter gene fusion for ofaA to the fluorescent protein gfp in the promoterless plasmid pProbe-TT".
This fusion allows us to verify the control of the Gac-Rsm pathway on ofaA at the transcriptional level.
Interestingly, this fusion was only expressed in other members of the Pseduomonas genus that possess
the pair of LuxR-like transcriptional regulators homologs. Also, we showed that the expression of ofaA
is not under the control of the nitrogen response sigma factor rpoN and neither does the absence of
Orfamides, ruling out a possible autoregulatory effect by the CLP. We used an in silico comparative
genomic approach in order to identify a set of conserved sequences upstream the translational start
of each gene of the cluster, which may be related to the positive regulation by OrfR1 and OrfR2. Finally,
by fluorescence microscopy on agar-pads, we observed heterogeneity in the expression of ofaA, and
confirmed it by flow cytometry. Furthermore, the degree of heterogeneity could be related to the
activity of the Gac-Rsm cascade.Overall, our results suggest that orfR1 and orfR2, two direct targets of
the Gac-Rsm cascade in Pseudomonas protegens CHAO, could control ofaA promoter activity and
favour its epigenetic regulation by promoting heterogeneity. These are the first steps towards
understanding the functioning of the Gac-Rsm cascade in individual cells and its impact on bacterial
physiology, in particular on the regulation of specialized metabolism.

CO-BB4 -BIOAUGMENTATION WITH Paenarthrobacter sp. STRAIN AAC22 FOR ATRAZINE
ATTENUATION AND BACTERIAL COMMUNITY CHANGES IN GROUNDWATER OF CORDOBA,
ARGENTINA

Urseler N*, Bachetti R, Mlewski EC?, Las Pefias ML?, Morgante VP, Agostini E*, Morgante C*

1) Instituto Multidisciplinario de Investigacion y Transferencia Agro-Alimentaria y Biotecnoldgica,
IMITAB, CONICET-Universidad Nacional de Villa Maria, Villa Maria, Cordoba, Argentina. 2) Instituto
Multidisciplinario de Biologia Vegetal, FCEFyN, CONICET-Universidad Nacional de Cérdoba, Cordoba,
Argentina. 3) Centro de Investigacion en Recursos Naturales y Sustentabilidad, CIRENYS, Universidad
Bernardo O’Higgins, Santiago de Chile, Chile. 4) Instituto de Biotecnologia Ambiental y Salud, INBIAS,
CONICET-Universidad Nacional de Rio Cuarto, Rio Cuarto, Cordoba, Argentina.

Bioremediation is an important technology for persistent pesticides removal from the environment.
Atrazine (AT) is a s-triazine herbicide widely used in Cérdoba (Argentina) for the control of broad-
leaved weeds in corn and sorghum, with high persistence and mobility in soil, surface water and
groundwater. Our research group isolated an efficient AT degrading strain identified as
Paenarthrobacter sp. AAC22 (GenBank accession number: KT591504) from surface contaminated
water. The aims of this work were: i) to study the potential of AAC22 on AT removal from groundwater
of south-central region of Cérdoba; ii) to compare the AT degradation under bioaugmentation with
AAC22 vs. natural attenuation conditions; iii) to analyze the structure and diversity of indigenous
groundwater microbial communities of aquatic polluted environments. The experiments were
performed in microcosms using groundwater (shallow aquifer) with a AT herbicide detection history.
To evaluate the removal of AT from groundwater, four treatments and its respective controls were
established: A) water + AT + AAC22; B) water + AT; C) water + AAC22; D) sterile water + AT. The
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microcosms (1500 mL of water) were supplemented with AT (10 pg/L) and inoculated with AAC22
(1x10° CFU/mL) as required. For all experimental treatments, triplicate incubations were performed.
The parameters assessed were: 1) residual AT concentration by micellar electrokinetic
chromatography; 2) atrazine-degrading microorganisms (ADM) determination of the most-probable-
number (NPM) in the presence of the respiration indicator (TTC), and 3) microbial communities
present in groundwater by fluorescence in situ hybridization (FISH) technique. A marked decrease of
AT concentration was observed in treatment A (91%) after 12 h (atrazine half-life = 7.7 h) of trial
whereas total (100%) AT removal was detected after 24 h. However, in non-inoculated control (B) and
in abiotic control (D) the AT concentration remained constant after 29 d of assay, demonstrating that
native microorganisms are not efficient in the biodegradation of the herbicide in the aquifer with a
history of contamination. Therefore, the bioremediation with AAC22 was successful for the AT
removal in groundwater microcosms. In inoculated microcosms (A and C), a decrease in ADM resulting
in a decrease of total respiratory activity was registered along the assay (29 d), probably due to native
microbiota might be affected by AT or by competition with AAC22 strain. The bioaugmentation with
AAC22 showed a slight influence on the structure and abundance of the Bacteria and Archaea domains
and of the phylum Betaproteobacteria, Gammaproteobacteria and Alphaproteobacteria, possibly due
to the competition of bacteria for nutrients and oxygen, managing to recover over time and indicating
some self-regulation of these communities in this system. These results reveal the complexity
interactions between the environment, native microorganisms and the inoculated strain.

CO-BB5 -ANAEROBIC, AEROBIC AND MIXOTROPHIC BIOELECTROCHEMICAL DENITRIFICATION

Rodriguez Simdn, CN, Busalmen JP, Pedetta A, Bonanni PS.

Ingenieria de interfases y bioprocesos (lIBio), instituto de investigaciones en ciencia y tecnologia de
materiales (INTEMA), CONICETP-UNMDP, Mar del Plata- Buenos Aires- Argentina.

Bioelectrochemical denitrification allows surpassing an usual limitation of traditional denitrification
processes which is the availability of electrons and carbon sources for denitrifying bacteria. Being
thought of as an anaerobic process, it is mostly studied in the lack of oxygen. In denitrifying systems
where oxygen is present it is proposed that denitrification is feasible due to the existence of anaerobic
microenvironments that prevent denitrifying bacteria being inhibited by contact with oxygen. But not
all denitrifiers are inhibited by oxygen and, notably, all of them can use it as an electron acceptor.
Oxygen does not have an inhibitory effect on the enzymes responsible for nitrate reduction, but on
nitrate transporters at the internal membrane. In some denitrifiers nitrate reductases are located at
the cytoplasm (NarGHI) and, as a consequence, nitrate reduction is then inhibited by the presence of
oxygen. In other bacteria nitrate reductases are located in the periplasm (NapAB) and thus, the
inhibition of internal membrane transporters by oxygen does not impede denitrification to occur.
Finally, some bacteria have both types of nitrate reductases and are not only tolerant to oxygen, but
can also use it as an electron acceptor in a process called aerobic denitrification. In this process
bacteria use oxygen and nitrate simultaneously as electron acceptors, in a mixotrophic way of growth.
The possibility for denitrifiers to develop in the presence of oxygen expands the experimental and
technological setups where bioelectrochemical denitrification can be applied but, still, aerobic
denitrification is rarely considered. In this work the efficiency on nitrate and ammonia removal of
aerobic and anaerobic denitrification in autotrophic conditions with an electrode as sole electron
source were compared. Higher removal rates were obtained under aerobic conditions (19.2 gN/m3day
vs 10.8 gN/m*day under anaerobic conditions) in agreement with also higher cathodic current
densities (0.14 A/m2 vs. 0.03 A/m2 for anaerobic reactors) and higher respiration rates measured
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under the same aerobic condition. Also, as the presence of oxygen allowed nitrification (bacterial
ammonia oxidation), much higher ammonia removal was obtained in the presence of oxygen (8.4
gN/m3day and 0.5 gN/m3day, respectively). A metagenomic analysis of the populations showed a
distinctive Nar/Nap profile between both conditions. Electrochemical analysis of these populations
revealed that the electrochemical potentials at which denitrification is performed is produced at
higher potentials in the presence of oxygen, with sharp current increase at potentials of -450mV vs
Ag/AgCl and -250mV vs Ag/AgCl for anaerobic and aerobic conditions respectively.

Biotecnologiay Fermentaciones (BF)

CO-BF1 -SURFACE PROPERTIES OF LACTOBACILLI AND BIFIDOBACTERIA ARE AFFECTED BY
LOSARTAN

Fragomeno M", Pérez PF %2, Minnaard J %2

1) Centro de Investigacion y Desarrollo en Criotecnologia de Alimentos - UNLP - CIC - CONICET CCT La
Plata. 2) Catedra de Microbiologia, FCE, UNLP. La Plata, Bs. As.

Bifidobacteria and lactobacilli (LB) exert a range of beneficial effects on host health. However,
information on the role of medications in the intestinal environment is scarce. Losartan (Ls) is an
antihypertensive drug with the ability to affect negative charge of lipid bilayers. As evaluation of cell
surface properties is accepted for a preliminary screening of potential probiotic strains, the aim of this
work was to study the effect of Ls on these properties in bifidobacteria and LB. Strains were grown in
MRS broth (37°C/24 h) with Ls 0.2 mg ml! in anaerobic (Bifidobacterium bifidum CIDCA 5310 and B.
adolescentis CIDCA 5317) or aerobic conditions (Lactobacillus delbrueckii subsp lactis CIDCA 133 y L.
delbreuckii subsp bulgaricus CIDCA 331). Controls without Ls were made. Hydrophobicity was assessed
by extraction of bacterial suspensions (in PBS, Ag) with hexane, chloroform or ethyl acetate by
vortexing. After phases were separated, Asoonm Of the aqueous phase was measured. H% was
calculated as: [(Ao - A)/Ao] x100. Contact angle was determined by spreading bacteria on a glass
coverslide, putting a drop of distilled water and using a goniometer. To determine zeta potential (Z-
potential), bacteria were suspended in KCl (1 mM) and values were obtained in Horiba Nano- SZ100
analyzer. To evaluate phagocytosis, FITC-labeled bacteria were incubated with THP1 cells
(differentiated with phorbol miristate acetate 200 nM) at multiplicity of infection of 10 bacteria/cell
for 18h at 372C/5% CO,. Internalization was determined by flow cytometry by recording FL1(+) cells
(%). Trypan blue was used for quenching of non-internalized bacteria. Data presented showed p<0.05
(Student t-test). Ls increased the affinity of bacteria for hexadecane and etil acetate. For strain CIDCA
5317, H% values in hexadecane were 20.52+1.70 and 8.7942.99 (with and without Ls respectively) and
for CIDCA 133 values were 31.65+1.09 and 25.93+0.24 (with and without Ls respectively). For ethyl
acetate, H% were 25.00+0.65 (CIDCA 5317 Ls), 12.56+1.63 (CIDCA 5317 control), 22.78+1.98 (CIDCA
133 Ls) and 14.81+0.73 (CIDCA 133 control). Ls did not modify affinity of strains CIDCA 5310 and 331
for any of the solvents used. Ls modified {-potential of the strains under study. Values decreased for
CIDCA 5310Ls (-28.26+0.81) in comparison with control (-46.68%3.44). Instead, it increased for strains
CIDCA 5317Ls and CIDCA 133Ls (-43.48+1.00 and -16,67+2.03 respectively) in relation to control
without Ls (-34.98+1.03 and 6.63+1.69, respectively).Finally, drug increased the phagocytosis of strain
CIDCA 5310 (FL1%=10.61+0.69 vs 2.54+0.63 for control) and decreases values for CIDCA 5317
(FL1%=0.6940.15 vs 0.99+0.11 without Ls). No effects were observed on the uptake of strains CIDCA
133 and 331 as well as in contact angle to glass for 4 strains under study. Our results suggest that the
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probiotic properties of Bifidobacterium or Lactobacillus strains can be significantly modified by
losartan.
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CO-BF2 -PHASIN PHAP FROM AZOTOBACTER SP. FA-8 ENHANCES THE SYNTHESIS OF ETHANOL, 1,3-
PROPANEDIOL AND STYRENE IN Escherichia coli.

Alvarez DS?; Mezzina MP ?; Egoburo DEY; Cagnola GN*; Diaz Pefia R%; Pettinari MJ*
1) IQUIBICEN-CONICET. 2) CfB, DTU Biosustain.

Phasins are proteins associated with intracellular granules of polyhydroxyalkanoates (PHA),
biodegradable polymers accumulated by many bacteria as reserve material. In our laboratory, we have
studied the phasin PhaP from Azotobacter sp. FAS8, a natural producer of poly(3-hydroxybutyrate)
(PHB), the best known PHA. Previous studies performed on PHB-producing recombinant Escherichia
coli strains have shown that overexpression of phaP causes increased growth and greater polymer
accumulation, suggesting that PhaP exerts a growth-promoting effect. It was also observed that phaP
expression has an unexpected protective effect on non-PHB-producing E. coli strains under both
normal and stress conditions, allowing for increased growth and greater resistance to oxidative and
heat stress. Moreover, PhaP has been shown to act as a chaperone in vitro, assisting the folding of the
model protein citrate synthase, and also in vivo, being able to reduce the number and size of inclusion
bodies formed by a recombinant protein in E. coli. The aim of this work was to further analyze the
beneficial effects of phasin PhaP from Azotobacter sp. FA8 and to evaluate its use in strain
improvement. For this purpose, we analyzed the effect of PhaP on tolerance to different stress factors,
with special emphasis on stress conditions that could be encountered in bioprocesses. It was observed
that heterologous expression of phaP in E. coli increases tolerance to biofuels such as ethanol and
butanol, and to added-value chemicals such as 1,3-propanediol. It was also observed that phaP
expression results in increased tolerance to ionic osmotic stress produced by NaCl and non-ionic
osmotic stress produced by sucrose. These results demonstrate that PhaP is able to protect cells from
solvent stress and osmotic stress conditions, further supporting the general protective role exerted by
this phasin in E. coli. Based on these results, we evaluated the capacity of PhaP to improve the
synthesis of bioproducts in E. coli, particularly solvents and added-value chemicals. For this purpose,
we constructed recombinant strains producing ethanol, 1,3-propanediol and styrene. In all cases, the
strains that overexpressed phaP showed increased growth and higher titers of the final product,
compared to the control strain. These results show that phaP expression is able to improve the
synthesis of bioproducts in E. coli, opening the road for its use in the development of new
biotechnological applications.

CO-BF3 -BIOPROSPECTING OF FUNGAL ENZYMES FOR APPLICATION IN MICROALGAL BIOMASS
BIOREFINERIES

Bader A, Sdnchez Rizza L, Consolo VF, CurattiL

Inbiotec-Conicet - Mar del Plata - Buenos Aires — Argentina

Microalgae biomass is a promising feedstock for biofuels, feed/food and biomaterials. However, their
production and commercialization as a single product obtained from these microorganisms is not yet
economically viable. The most promising alternative proposes obtaining multiple products from a
biomass biorefinery, although this process faces several techno-economic challenges. The aim of this
study was to identify a suitable source of hydrolytic enzymes for the saccharification of microalgae
biomass. Twenty-six fungal isolates were screened for their ability to produce extracellular hydrolytic
enzymes able to release sugars from Chlamydomonas reinhardtii biomass. Thus, Aspergillus niger 1B-
34 strain resulted as a candidate strain. Solid-state fermentation using wheat bran produced the most
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active enzyme preparations. A proteomic approach by LC-MS identified sixty-five proteins, most of
which corresponded to predicted secreted proteins belonging to the gene ontology categories of
catalytic activity and hydrolase activity of glycosyl and O-glycosyl compounds. Defatted biomass of
two relevant algal strains for the production of commodities, such as Chlorella sorokiniana and
Scenedesmus obliquus, were completely saccharified at a high biomass load of 10% (w/v), after a mild
pretreatment at 80 °C for 10 min. Defatted and saccharified biomass of both strains was subsequently
converted into ethanol by fermentation with Saccharomyces cerevisiae at maximum theoretical
efficiency, either by separate or simultaneous saccharification and fermentation. Insoluble protein
remaining after the biomass was defatted with organic solvent and enzymatically saccharified was
found to have a high digestibility in an in vitro digestion test. Proof-of-concept is presented for an
enzyme-assisted biomass biorefinery, which recovered 81% of the main biomass fractions in a likely
active form for the conversion of lipids and carbohydrates into biofuels and proteins into feed/food.

CO-BF4 -RANDOM METHYL-BRANCHED CHAIN FATTY ACIDS PRODUCTION IN ENGINEERED
Escherichia coli STRAINS

Bracalente F, Gramajo H, Arabolaza A
Instituto de Biologia Molecular y Celular de Rosario (IBR)-CONICET

Microbial fatty acids (FA) and derived molecules have emerged as promising alternatives to
petroleum-based chemicals aimed at reducing dependence on fossil hydrocarbons. However, native
FA biosynthetic pathways often provide a narrow variety of linear long-chain saturated and
unsaturated hydrocarbons, yielding end products with limited structural diversity. Methyl-branched
chain fatty acids (MBFA) have lower melting points and better cold flow properties than their
corresponding linear-chain analogs and exhibit better oxidative stability than linear unsaturated FA of
the same chain length. These attributes make them attractive for multiple environmentally friendly
applications, such as biodegradable lubricant additives, coating agents, and personal care products.
Thereby, we aimed to produce a novel type of MBFA in the commonly used biotechnological host
Escherichia coli. First, we supplemented an E. coli BL21(DE3) AfadE::kan strain carrying the Vibrio
harveyi Acyl-ACP Synthetase with 4-methyloctanoic acid. After total FA extraction and analysis by GC-
MS, we found the elongation products: 6-methyldecanoic, 8-methyldodecanoic, 10-
methyltetradecanoic, and 12-methylhexadecanoic acids. Proven that native E. coli Fatty Acid Synthase
(FAS) was able to elongate methyl-branched intermediates, we aimed to design a metabolic pathway
for de novo production of MBFA. We hypothesized that if the FAS system was in the presence of
methylmalonyl-ACP (MM-ACP, an unnatural elongation unit), FA with methyl-branches in even carbon
number may be produced. Therefore, to achieve the biosynthesis of MM-ACP, different
acyltransferases (AT) domains/enzymes capable of catalyzing the transacylation of the methylmalonyl
moiety from methylmalonyl-CoA (MM-CoA) to MM-ACP have to be explored. To begin with, we
analyzed total FA production of the E. coli BAP1/pBFO01 strain, which was designed and constructed to
in vivo synthesize high-levels of the precursor MM-CoA after feeding with propionate, by deletion of
the propionate catabolism prpBCDE operon and overexpression of native Propionyl-CoA Synthetase
(PrpE) and heterologous Streptomyces coelicolor Propionyl-CoA Carboxilase (pBF01). Effectively, a
wide variety of MBFA were found, ranging from 11 to 16 carbon-length, with branches located in
random even-number positions varying from 2 to 12. This result suggested that the native E. coli FabD
transacylase, which typically transfers malonyl-CoA to ACP, was indeed able to synthesize MM-ACP in
vivo as an unspecific reaction, as it was already reported in vitro. Finally, by overexpression of E. coli
TesA'’ thioesterase in the BAP1/pBF01 strain, MBFA titers were improved, representing a 2.2% of total
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FA production. Selected heterologous AT with specificity to MM-CoA were cloned and are planned to
be introduced into this promising strain. In conclusion, a metabolic pathway was established in E. coli
to produce MBFA, although further efforts are needed to improve the final titers.

FISIOLOGIA MICROBIANA (FM).

CO-FM1 -IMPACT OF AERATION CONDITIONS ON BROWN MELANIN-LIKE PIGMENT PRODUCTION IN
Pseudomonas extremaustralis 14-3B

Diaz Appella MN?, Kolender A3, Raiger lustman LJ*?, Lopez NI*?, Tribelli PM*?

1) Departamento de Quimica Bioldgica, Facultad de Ciencias Exactas y Naturales, Universidad de
Buenos Aires, Buenos Aires, Argentina. 2) IQUIBICEN-CONICET. 3) Departamento de Quimica Orgdnica,
Facultad de Ciencias Exactas y Naturales, Universidad de Buenos Aires, Buenos Aires, Argentina-
CIHIDECAR-CONICET

Pigment production in Pseudomonas genus has been associated with numerous advantages for its
fitness. Particularly, some melanin-producing strains have shown an increased resistance to stress
agents, among other self-benefit properties. The most widespread pathways for melanin synthesis in
bacteria involve melanin precursors derived from tyrosine transformations. Briefly, the oxidation and
polymerization of these precursors, such as the compound homogentisate, leads to the production of
melanin. Thus, some key genes have been identified as involved in the production of this pigment. In
this work, an analysis of the production of a brown melanin-like pigment in a mutant of the
biotechnologically relevant Pseudomonas extremaustralis 14-3b, was carried out. Such brown
pigment-producing strain resulted from the random insertion of the transposon mini-Tn5. Our
hypothesis is that the pigment production biosynthesis will be affected by the availability of O, and
will alter physiological aspects, such as biofilm formation. Initially, it was determined that the mini-
Tn5 was inserted into a non-traditional melanin production inducer gene, which codifies a diguanylate
cyclase located in the same region of a gene involved in the biosynthesis of aromatic aminoacids.
These genes may be part of an operon according to previous transcriptomic data. Genomic analysis of
homogentisate pathway showed that this bacterium has two probable hppd genes encoding the
enzyme that catalyzes the synthesis of homogentisate, and an assay performed with an Hppd inhibitor
showed an inhibition of pigment production, after 48 h exposure at 1mM concentration. The biofilm
and planktonic growth in LB medium at 30°C were studied, as well as pigment production in aerobic
(150 rpm) and microaerobic (supplemented with 0.08% KNO; and no agitation) conditions. Growth
followed by ODgoonm Sshowed similar results for both mutant and wild type strain until 30 h of
cultivation, however bacterial viable counts showed an important decrease in the pigmented strain at
24 h, suggesting that high pigment production could affect survival. No pigment was produced by
either strain in microaerobic planktonic conditions. The biofilm production studied by crystal violet
assay showed a decrease in the biofilm formation at both 24 h and 48 h in the pigmented strain. No
pigment production was detected by the biofilm after 48 h. The pigment was extracted and purified
by acid precipitation. As a result, we were able to extract 0.6 mg pigment/mg biomass after 48 h
growth under aerobic conditions.The absorption spectrum of the pigment was measured, and showed
a maximum range of absorption at the UV region, similar to the ones of some types of melanin. All
these results suggest a role of oxygen in the production of this brown pigment. Furthermore, this
evidence might indicate that the pigment is melanin, produced with the involvement of novel genes
related to the homogentisate pathway.
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CO-FM2 -OXYGEN DEPRIVATION ALTERS INTERSPECIES COMPATIBILITY OF Azospirillum
baldaniorum SP245 AND Pseudomonas fluorescens A506 IN MIXED BIOFILMS BY INDUCING MUTUAL
COMPETITION.

Diaz PR, Romero M?, Labarthe MM, Valverde C3, Cémara M?, Creus CM?, Maroniche GA*.

1) LBVM, Facultad de Ciencias Agrarias, Universidad Nacional de Mar del Plata (UNMdP), Balcarce,
Buenos Aires, Argentina. 2) National Biofilms Innovation Centre, Biodiscovery Institute, School of Life
Sciences, University of Nottingham, Nottingham, United Kingdom. 3) LFGBBP-CBMS, Departamento de
Ciencia y Tecnologia, CONICET, Universidad Nacional de Quilmes (UNQ), Bernal, Buenos Aires,
Argentina.

Bacteria are social organisms, and their interactions are influenced by physiological, metabolic and
environmental factors. Pseudomonas fluorescens A506 and Azospirillum baldaniorum Sp245 are plant-
associated bacteria that, under certain conditions, can engage in a compatible interaction to form
mixed biofilms that support an enhanced growth of Azospirillum. To unravel the role of oxygen in this
effect, we investigated their interaction under microaerophilic conditions. Dual and single-species
macrocolony biofilms formed by A. baldaniorum Sp245R (expressing DsRed) and P. fluorescens A506
were grown on NNi medium for 72 h under a reduced oxygen concentration using the candle jar
technique. To analyze bacterial growth, the fluorescence of Sp245R and total CFU counts of both
strains in macrocolonies were measured and compared to normal oxygenation conditions.
Macrocolonies were also visualized by confocal microscopy under controlled oxygen concentrations
using strains Sp245Ch (expressing mCherry) and A506G (expressing EGFP). The results showed that, in
contrast to normal oxygen conditions where Azospirillum growth is boosted in the presence of
Pseudomonas, the growth of Sp245R was negatively affected by A506 under microaerophilic
conditions. Moreover, CFU counts indicated the existence of mutual competition, resulting in a
reduction of viable cells numbers for both strains by approximately 6-fold. Examination of
macrocolonies by confocal microscopy showed that Pseudomonas is the dominant species in the
mixed biofilm under normal aeration, with a greater concentration in the macrocolony periphery,
whereas A. baldaniorum Sp245ch cells were globally embedded within the Pseudomonas mass
forming a ring-like pattern. When oxygen availability was reduced, a homogeneous distribution of
both species in dual-species macrocolonies was evidenced. Using in an alternative approach, where
individual macrocolonies of Sp245ch and A506G were seeded in a way that the developed biomass
got fused, the intersection zone revealed azospirilla growth enhancement when bacteria were
incubated under normal oxygen conditions, or mutual exclusion at a lower oxygen concentration (5%).
In conclusion, our results suggest that oxygen plays a critical role in regulating the relationship
between P. fluorescens A506 and A. baldaniorum Sp245 in dual-species macrocolony biofilms, turning
it from an exploitative association, when under normal aeration, into a mutual competition, at
reduced oxygen concentrations.
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CO-FM3 -AUXIN-PRODUCING BACTERIUM Azospirillum argentinense (EX A. brasilense) ALTERS
ROOT SYSTEM ARCHITECTURE THROUGH BOTH AUXIN-DEPENDENT AND INDEPENDENT PATHWAYS

Mora V2, Lépez G, Coniglio A%, Nievas S, Torres D, De Diego N?, Estevez JIM>*°, Belmonte FM®, Cassdn
F1

1) Laboratorio de Fisiologia Vegetal y la Interaccion Planta-Microorganismo - Instituto de
Investigaciones Agrobiotecnoldgicas, INIAB-CONICET, Universidad Nacional de Rio Cuarto - Rio Cuarto
- Cordoba - Argentina. 2) Centre of Region Hand for Biotechnological and Agricultural Research, Czech
Advanced Technology and Research Institute, Palacky University, Slechtitelii 27, 78371 Olomouc -
Czech Republic. 3) Fundacion Instituto Leloir and IIBBA-CONICET. Av. Patricias Argentinas 435,
C1405BWE - Buenos Aires - Argentina. 4) Centro de Biotecnologia Vegetal, Facultad de Ciencias de la
Vida, Universidad Andres Bello. 5) ANID - Millennium Science Initiative Program - Millennium Institute
for Integrative Biology (iBio) and Millennium Nucleus for the Development of Super Adaptable Plants
(MN-SAP) Santiago - Chile. 6) Department of Biological Sciences, University of Manitoba, Winnipeg,
Manitoba, R3T 2N2 - Canada.

The interaction between plants and benefit rhizobacteria modifies root architecture improving its
water and nutrients acquisition. Azospirillum is a plant growth promoting rhizobacteria (PGPR) with
ability to produce several phytormones. The beneficial interaction of Azospirillum with plants alter its
root architecture by promoting the development of lateral roots (LR) and root hairs (RH) and inhibiting
the elongation of the primary root (PR) and this capacity has been mostly attributed to the bacterial
production of indole-3-acetic acid (IAA). In this work, we have evaluated the root architecture and
gene expression changes occurred in Arabidopsis thaliana inoculated with A. argentinense Az39 and
Az39 ipdC- (IAA deficient mutant) or treated with exogenous IAA solution to confirm both, the IAA-
dependent and IAA-independent Azospirillum’s pathways to changes the root system architecture. A.
thaliana (L.) ecotype Columbia 0 (Col-0 wild type) and the mutant tirl.1 (deficient in a variety of auxin-
regulated growth processes including lateral root formation) were used in this study. The DR5::GUS
reporter line was used to evaluate the IAA induced response in Arabidopsis roots inoculated with Az39
or Az39 ipdC-. A. thaliana images were acquired with a Canon PowerShot SX510 HS camera. The length
of the primary root (PR) and the number of lateral roots (LR) were analyzed by RootNav software
v1.8.1 while lateral root density (LRD) was determined by dividing the number of LR by the length of
the PR. We performed a differential gene expression analysis, which revealed different temporal
patterns of gene expression by the use of a lllumnia HiSeq 4000 platform. Our results demonstrated
the ability of Az39 to modify the primary root architecture through bacterial IAA biosynthesis, while a
IAA-independent mechanism such as cell contact with the roots was related to an increase in the
lateral roots and the root hairs number. Transcriptomic analysis revealed that both Az39 and Az39
ipdC- inoculation affect the Arabidopsis transcriptome over time. Genes related to auxin signaling
showed higher expression at 7 days with Az39 inoculation. By contrast, the Az39 ipdC- mutant
suppresses auxin signaling shortly after inoculation. Furthermore, genes involved in jasmonates,
ethylene and salicylic acid biosynthesis pathways were significantly up-regulated in the IAA-deficient
mutant bacterium. Interestingly, the physical presence of the inactive bacteria (Az39¢) seems to
mediate the development of root hairs, a mechanism common to other non-PGPR as E. coli DH5a. Our
data show that the IAA biosynthesis by Az39 reduces the primary root length; while the cell contact
with the roots increases the root hairs production. Our results suggest that the Az39 inoculation
induces morphological changes in root architecture through both IAA-dependent and -independent
mechanisms such as direct contact of bacterium with roots.
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MICROBIOLOGIA DE LAS INTERACCIONES (1).

CO-l1-Pseudomonas aeruginosa INFECTION MODIFIES THE UPTAKE OF APOPTOTIC CELLS BY
MACROPHAGES

Arias P, Pepe MV, Tribulatti MV, Kierbel A.

Instituto de Investigaciones Biotecnoldgicas, UNSAM, CONICET - San Martin - Buenos Aires - Argentina.

Macrophages are the first line of defense against pathogens (phagocytosis) and respond effectively to
tissue injury by removing dead cells and cellular debris through efferocytosis. Depending on the
perceived stimuli, macrophages are thought to acquire either a pathogen killing or an
efferocytic/healing phenotype, which were classically considered mutually exclusive. However,
infection sites are usually full of pathogens and dead cells. Besides, we have previously found that the
bacterial pathogen Pseudomonas aeruginosa adheres to apoptotic cells. Thereby, we aimed to: 1.
Investigate whether pathogens and apoptotic cells can be taken up and processed together by
macrophages. 2. Study the modulation of macrophage efferocytosis during an inflammatory stimulus.
We exposed primary bone marrow-derived macrophages (BMDM) to P. aeruginosa, apoptotic cells,
and P. aeruginosa-laden apoptotic cells, and estimated phagocytic and efferocytic efficiencies by
analysis of confocal microscopy images. We also measured changes in cytokine expression levels by
RT-PCR. We found that BMDMs are very efficient in engulfing both P. aeruginosa and apoptotic cells,
showing a high bactericidal capacity that was not affected by the concomitant presence of apoptotic
material. Furthermore, we showed that, after phagocytizing and processing P. aeruginosa,
macrophages increase their efferocytic capacity, and this modulation is mediated by P. aeruginosa-
stimulated IL-6 production. Thus, our results show that the inflammatory response generated by
bacterial processing enhances the ability of these macrophages to control inflammation. We further
described that, when exposed to apoptotic cells, macrophages engulf mainly intact cells, which
subsequently fragment inside the phagocyte. Contrarily, bacterial-laden apoptotic cells split off into
multiple fragments during the internalization process, and this piecemeal uptake precedes the
formation of multiple efferosomes. We also found that apoptotic material and bacteria localize into
separate LAMP-1 positive vesicles. It is known that macrophages produce an immune response only
after phagocytosis, not efferocytosis, indicating that differential cargo-processing or trafficking must
occur. The Rab family of small GTPases have an important role in regulation of vesicle formation,
trafficking and maturation processes of phagosomes and efferosomes, thus helping to determine the
fate of phagocytic and efferocytic cargo. We plan to study the role of Rab GTPases in the sorting and
trafficking of this differential cargo and the biological implications it may have.

CO-12 -COMPARISON OF SEED BACTERIZATION OF WHEAT AND MAIZE INOCULATED WITH
AUTOCHTHONOUS Pseudomonas ISOLATES

Lorch M, Valverde C, Agaras B

Laboratorio de Fisiologia y Genética de Bacterias Beneficiosas para Plantas (LFGBBP), Universidad
Nacional de Quilmes, Buenos Aires, Argentina. CONICET, Argentina

Pseudomonads are important members of soil microbial communities, as they play a key role in
disease-suppressiveness and plant growth promotion. In our lab, we count with a collection of 19
pseudomonads isolates from productive plots of the Argentine Pampas, which were characterized and
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selected by their antagonistic activity in vitro against different fungal pathogens. Their capacity to
improve wheat and maize grain yields under field conditions has also been demonstrated (doi:
10.1016/j.biocontrol.2020.104209). As microbial inoculants are generally applied before sowing in
extensive crops, here we tested the survival ability and adherence of 6 isolates on wheat and maize
seeds, after 4 days post-inoculation (dpi). The effect of the commercial additive Premax® (Rizobacter,
Argentina S.A., RASA) was also evaluated. Strains were tagged with fluorescent proteins and a
kanamycin resistance marker using a system based in Tn7 transposon, which delivers the DNA at a
neutral chromosomal site. Bacterial suspensions (DOgeo=1,0) were mixed with non-disinfected
wheat seeds Baguette 550 or maize seeds KM8701 VIP3, following the recommended dose (10 ml/kg
or 7 ml/kg, respectively), in presence or absence of Premax® (20% v/v for wheat and 28,6% v/v for
maize). Immediately after inoculation, we recovered bacteria from seed and quantified them on
selective medium (day 0). Decay kinetics of the inoculant were carried out up to 4 dpi, in which
recovery and enumeration of bacteria were performed daily. We also evaluated the effect of seed
bacterization on germination. As positive control and reference, the commercial strain Pseudomonas
sp. 1008 (Rizofos®, RASA) was included in the experiments.All isolates showed significant differences
between crops with or without Premax®. The bacterial recovery per gram from wheat seeds was
higher than that obtained from maize seeds at day 0 (up to 285x for SVBP6 with Premax®; LSD Fisher,
p < 0,05), except for RPAN1 and RBAN4 in presence of the additive. If we consider the number of seeds
per gram, it is equivalent to 2 seeds for maize, and to 25 seeds for wheat. Thus, the area exposed per
gram in maize bacterization is 2,500 mm? approximately; whereas for wheat the area is 1400mm? per
gram, near half the area available in maize samples processing. Additionally, on wheat seeds the
isolates achieved a good bacterization level, which was maintained during 4 dpi. However, on maize
seeds the recovery decayed drastically after 1 dpi in all cases. Seed germination was not affected by
any treatment. In conclusion, the effect of the additives was specie-dependent and, also seed-
dependent, showing, in general, a higher level of bacterization in wheat seeds relative to the available
surface. We will include soybean seeds for further analysis.

CO-I13 -A Salmonella typhimurium PROTEASE INHIBITOR PROTECTS BACTERIA FROM NEUTROPHIL
KILLING

Saposnik LM?, Coria L %, Pasquevich K %, Bruno L, Sabbione F 2, Trevani A ?, Cassataro J*.

1) Instituto de Investigaciones Biotecnoldgicas-CONICET, UNSAM, Buenos Aires, Argentina. 2)
Laboratorio de Inmunidad Innata, Instituto de Medicina Experimental (IMEX-CONICET), Academia
Nacional de Medicina, Buenos Aires, Argentina.

Salmonella Typhimurium is a common pathogen, which causes acute diarrhea upon oral infection in
humans. In the mouse model of gastroenteritis and after reaching the intestinal epithelium, this
bacterium triggers an inflammatory response mainly sustained by polymorphonuclear leukocytes that
translocate from the lamina propria to the gut lumen. This inflammation, far from killing the pathogen,
creates a suitable niche for the bacteria to replicate and colonize the gut. In this environment, the
neutrophil respiratory burst generates electron acceptors that can be used by Salmonella in its
respiratory chain. In addition, the neutrophil elastase imparts a shift in the microbiota composition to
further help the pathogen colonization. How Salmonella survives against neutrophil proteolytic
activity is poorly understood. For this reason, we decided to study how the protease inhibitors present
in the Salmonella genome could assist bacteria to survive the neutrophil response. The ecotin protein
from Salmonella is a protease inhibitor, with homologues in many bacteria. We performed a 1:1
competitive assay between the wild type (WT) and the ecotin knock-out strain (Aecotin) in the mouse
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model of gastroenteritis to study the bacterial loads in the cecum and spleen. We found that 72 h
post-infection the Aecotin strain was attenuated in the cecum of infected animals, while no difference
was observed in the dissemination to the spleen. Then, we studied Salmonella-neutrophil interaction
using purified human neutrophils. We studied the survival of Salmonella Typhimurium WT and Aecotin
in presence of neutrophils with and without DPI to inhibit the respiratory burst and focus on the
proteolytic activity. We found that after incubation the survival of Aecotin strain was lower when
compared with the WT strain. As neutrophils can kill bacteria by phagocytosis or by releasing primary
and azurophilic granules and NETs, we aimed to study these contributions individually to better
understand the neutrophil-Salmonella interaction. We found no differences in the intracellular
survival of Aecotin when compared to the WT strain. However, when facing bacteria with neutrophil
granules, we found a decrease in survival for the Aecotin compared to the WT strain. In the assays
performed, complementation in trans with a plasmid expressing the ecotin protein restored the
phenotype observed to the level of the WT strain. In conclusion, these results suggest that ecotin may
contribute to establishing the infection in the inflamed gut of mice and defend the bacteria against
luminal neutrophils.

MICROBIOLOGIA AMBIENTAL Y DEL SUELO (AS)

CO-AS1 -EVALUATION OF THE OPTIMAL CONDITIONS FOR LITHIUM REMOVAL IN AQUEOUS
SOLUTIONS USING BACTERIA ISOLATED FROM THE SALAR DEL HOMBRE MUERTO

Diedrich E%, Irazusta VP*?

1) INIQUI - CONICET - Universidad Nacional de Salta (UNSa), Salta. 2) Facultad de Ciencias Naturales,
UNSa.

Mining is one of the oldest activities of humanity and allows the extraction of a wide variety of
elements present in the environment. Currently, one of the metals of great interest due to its wide
range of applications is lithium (Li), being natural brines the most important reserves in the world.
There are microorganisms naturally adapted to conditions of extreme salinity such as of those of the
Argentine Puna. Recent studies have confirmed the interaction of halotolerant bacteria isolated from
the Salar del Hombre Muerto with Li dissolved in aqueous solutions. In this work, the ability of three
bacterial strains previously isolated from the Salar del Hombre Muerto, Bacillus sp. HX11, Bacillus sp.
HA120A and Brevibacterium sp. SX139, to: i) grow at different LiCl concentrations; ii) produce biofilms;
and iii) remove Li from solutions, was investigated. Growth was estimated as biomass production and
evaluated using 96-well plates with nutrient broth and increasing concentrations of LiCl (0, 10, 20, 30,
40, 50, 60 and 70 g/l) by measuring for 48 h the optical density (OD) at 600 nm wavelength. The
biofilm-forming capacity was evaluated at six days under the same conditions used for growth
evaluation using crystal violet. The removal of Li from aqueous solutions was studied at different
concentrations of Li (0.4; 0.45; 0.5; 1 and 1.5 mg/I) with 0.2 and 0.4 mg of cells, respectively, taking
samples at time 0 (immediately after inoculating the cells), at 2 h and at 22 h. The quantification of Li
remaining in the cell-free supernatant was carried out by quinizarin reagent, measuring the OD at 601
nm. The percentage of Li remaining in solution and the Specific Lithium Removal (SLR) were calculated.
The three strains studied were able to grow in the lowest concentrations of LiCl (0, 10, 20 and 30 g/l),
while tolerated the highest concentrations tested (40, 50, 60 and 70 g/I LiCl). Although all the strains
were capable of producing biofilms at all the concentrations evaluated, Bacillus sp. HX11 and HA120A
showed the highest production at the lowest concentrations of LiCl, and this biofilm production

51

Pagina web SAMIGE: www.samige.org.ar
Contacto: info@samige.org.ar



decreased as the LiCl concentration increased. Brevibacterium sp. SX139 showed the highest tolerance
to LiCl however, it produced biofilms in significantly lower amounts than the other two strains. Bacillus
sp. HX11 achieved the highest Li removal values, removing almost 100% of the Li in the 0.45 mg/I Li
solution at 22 h of incubation, with an SLR of 2.24 mg Li/g cells. The three strains showed SLR values
around 2 mg Li/g cells at the shortest incubation time in the presence of 1 mg/I Li, decreasing to zero
value at 22 h. These bacterial strains have a great potential for metal removal and therefore can be
considered as a promising alternative in soluble Li recovery processes.

CO-AS2 -METAGENOMIC INSIGHT INTO PRECIPITATION PROCESSES IN MICROBIAL COMMUNITIES
FROM SALAR DE ATACAMA

Marcelino V, Saona Acufia LA, Farias ME, Kurth D.

Planta Piloto de Procesos Industriales Microbioldgicos (PROIMI-CONICET) - San Miguel de Tucumdn -
Tucumdn - Argentina

The Salar de Atacama is one of the Earth’s largest evaporite basins (ca. 3,000 km?2). Within this large
area, numerous hypersaline lakes can be found. These lakes are hotspots for microbial diversity, and
diverse structures with associated microorganisms have been reported, including microbial mats,
microbialites and endoevaporites. In this work, we aim to identify functional differences in the
microbiota from these systems, using as models a mat from Brava lake, a microbialite from Chaxas
and an endoevaporite from Barros Negros. Metagenomic DNA was extracted from these samples, and
sequenced with lllumina technology. The datasets generated allowed to characterize the microbial
communities both taxonomically and functionally.The carbonate-rich mats and microbialites are
dominated by Proteobacteria, and within this phylum the most abundant classes are
Alphaproteobacteria and Gammaproteobacteria. Other important phyla include Bacteroidetes,
Cyanobacteria, and Actinobacteria. In the endoevaporites, the phyla are more evenly distributed,
being Proteobacteria, Bacteroidetes, and Euryarchaeota similarly abundant, with Cyanobacteria and
Actinobacteria also present. At the family level, the mat is the most diverse and the endoevaporite is
the least diverse. This is also observed at the function level, with more pathways annotated in Brava.
However, the main functional roles present in the three communities are similar, with Cyanobacteria
being the main primary producers, involved in photosynthesis and nitrogen fixing,
Alphaproteobacteria involved in anoxygenic photosynthesis, and Deltaproteobacteria involved in
sulfur cycling. This work starts the exploration of the microbial influence on the formation of different
macrostructures harboring microbial ecosystems in extreme environments from the Central Andes
region. Certain taxa present only in the more lithified communities, and with metabolic pathways
promoting precipitation might be particularly involved in the lithification process.
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CO-AS3 -SOIL MICROALGAE FROM MISIONES PROVINCE WITH PLANT GROWTH STIMULANT
POTENTIAL

Mifo ML, Zapata PD, Kolman MA

Universidad Nacional de Misiones, Fac. Cs. Ex., Qcas. y Nat., Instituto de Biotecnologia de Misiones,
Laboratorio de Biotecnologia Molecular - CONICET

Microalgae are oxygenic photosynthetic microorganisms that inhabit a wide variety of environments.
In recent years, interest in the use of microalgae for biotechnological exploitation has increased, being
one of the main advantages the low nutritional requirements for their cultivation. Its use in modern
agriculture is currently being explored because, in addition to improving fertility and soil quality,
microalgae can also produce plant growth hormones, polysaccharides, antimicrobial compounds and
other metabolites to promote plant growth. The objective of this study was to collect, isolate and
identify soil microalgae from Misiones and study their effects as a biostimulant of plant growth. Soil
samples were obtained from Santo Pipé and Comandante Andresito, Misiones and cultured in BG11
media. By isolation in solid BG1l media, 12 axenic cultures were obtained. For molecular
identification, genomic DNA was extracted and PCR amplification was performed using ITS1-5.85-ITS2
primers. Amplicons were sequenced and analyzed using the BLAST tool of the NCBI. Multiple sequence
alignment was carried out using the ClustalW and phylogenetic trees were constructed using the
MEGA software. We identified 9 microalgae genres present in soil: Eustigmatos, Graesiella,
Chlamydomonas and Chlorococcum. Graesiella emersonii and Chlorococcum vacuolatum were
selected to test the biostimulant effect on tomato plants. The strains were grown in BG11 at 25°C with
a light intensity of 50 umol photons.m-2.s-1 for 14:10 light: dark cycle until the exponential phase
(OD750=1.25). Then, sterile soil was inoculated with the algae and kept in the same conditions for 10
days. Finally, this inoculum was mixed with sterile soil in a 1:8 (p/p) ratio. Seedlings were kept at 25°C
with a light intensity of 50 umol photons.m-2.s-1 for 14:10 light: dark cycle irrigated every 2 days and
harvested 20 days after the appearance of the first pair of true leaves. Results showed that G.
emersonii significantly increased the height, length and root dry weight of tomato plants. While C.
vacuolatum only had a significant effect on seedling height. These results allow us to conclude that
these isolated soil strains have the potential to function as plant growth stimulants.

CO-AS4 -AN EXPERIMENTAL CORROSION TEST AND MECHANISTIC MODELIZATION OF
MICROBIOLOGICALLY INFLUENCED CORROSION (MIC) UNDER THE VARIATION OF CARBON SOURCE
CONTENT.

Robledo AJ, Escalada L, Busalmen JP, Massazza DAI

INTEMA (CONICET/UNMGAP) - Mar del Plata - Buenos Aires - Argentina

Microbiologically influenced corrosion (MIC) is estimated to account for 20% of total corrosion
damages. Because sulfate exists in many environments, biofilms formed by Sulfate anaerobic reducing
bacteria (SRB) are responsible for MIC. In oilfield water flood systems, SRB cause the largest number
of recorded instances of corrosion problems. Current risk-factor probability models are useful for
predicting the MIC likelihood. However, a reliable prediction of the progression of MIC pitting and the
subsequent changes between sessile (biofilms) and planktonic (motile) bacterial populations under
different nutritional conditions observed in the oil field has not been reported. Most of the models
utilize only a specific strain of bacteria to simulate the corrosion but in order to reflect more realistic
environmental conditions such as those observed in the oil field a complex environment with
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hundreds of microorganisms must be considered. This work presents an experimental/theoretical
approach to achieve this complexity and utilized a consortium of SRB. In this work, a mathematical
model was developed to investigate the interactions between SRB biofilms and a metallic surface
under different nutritional conditions (absence and presence of organic matter) for a 21-day period.
The above experimental conditions were carried out in order to collect corrosion test data to calibrate
the model. Lactate consumption (organic matter) or iron as electron donors and sulfate as electron
acceptor were considered as SRB metabolism. The distribution and consumption of organic matter,
sulfate and bacterial growth were based on the Fick’s Law and Monod equation. A growth limitation
hypothesis was implemented by deactivating the sessile cells duplication upon a growth threshold and
by reducing the metabolic rate inversely related to the distance of the metallic surface. The model
was developed in the free programming language Python, using a hybrid differential-discrete
approach. The output of the model accurately predicted parameters such as colonization, growth of a
sessile and planktonic population, and corrosion of the steel surface. Computer simulation indicated
that under the set conditions, the presence of organic matter favored the free-living planktonic state
over the biofilm state(sessile) in contrast to that predicted for starvation conditions where the
planktonic bacteria are unfavored. While the corrosion rate increased significantly in the presence of
organic materials, the maximum pit depths calculated by the model did not indicate any significant
changes across nutritional circumstances.

MICROBIOLOGIA MOLECULAR (MM)

CO-MM1 -DEVELOPING MOLECULAR TOOLS FOR GENOME-WIDE EDITION OF VIBRIO GENOMES

Gomes de Oliveira AG *?, Larotonda L., Llorente B, Soler-Bistué, A’

1) Instituto de Investigaciones Biotecnoldgicas - Universidad de San Martin/CONICET — San Martin -
Buenos Aires - Argentina 2) ARC Centre of Excellence in Synthetic Biology - Macquarie — University -
New South Wales — Sydney - Australia

The genus Vibrio includes more than 70 bacteria species. Some, such as V. cholerae, are well-known
pathogens. Others, like V. natriegens, have great biotechnological potential due to their fast growth
and other useful traits such as natural competence and efficient secretion of heterologous proteins.
Although methods to engineer Vibrio bacteria have been developed, there is still a lack of molecular
tools to enable genome-wide modifications. Here we present two approaches we are developing for
genome-wide scale engineering in Vibrio bacteria. The first method is a loxP/Cre system that enables
genome insertions, replacements, and deletions of genetic parts. We transformed V. natriegens with
synthetic DNA constructs bearing antibiotic resistance genes flanked by loxP sites and homologous
regions targeting the nuclease gene dns to generate kanamycin, chloramphenicol, zeocin, and
spectinomycin resistant strains. Then, we used genomic DNA from these strains to transform and
attempt targeted-genome edits in strains containing different antibiotic resistance genes. These
experiments resulted in cells that swapped their antibiotic resistance genes at the targeted dns locus.
To demonstrate the robustness and versatility of the approach, we successively swapped the
antibiotic resistance genes for four additional rounds and also removed them from the genome. The
second method uses recombineering tools to relocate genes to targeted genome loci. Using V.
cholerae, we relocated the ATP synthase locus encoding the motor protein responsible for the
production of ATP. We hypothesized that the relocation of this gene from its conserved position close
to the oriC of chromosome | to other parts of the genome would affect the physiology of the
bacterium. Via natural transformation and homologous recombination, we flanked the ATP synthase

54

Pagina web SAMIGE: www.samige.org.ar
Contacto: info@samige.org.ar



locus with the AttL and AttR sites of the HK bacteriophage and introduced an attB site close to the ter
region. Then, we successfully relocated the ATP locus from the oriC to the ter region via transient
expression of Int and Xis recombinases. The presented approaches now enable targeted genome-wide
insertions, replacements, deletions, and relocations of genetic parts in Vibrio bacteria.

CO-MM2 -BETA-LACTAMASES BEYOND THE BACTERIAL CELL: SELECTIVE TRANSPORT MEDIATED BY
OUTER MEMBRANE VESICLES

Lépez C*, Prunotto A% Bahr G*3, Capodimonte LS, Gonzdlez LJ* 3, Dal Peraro M?, Vila AJ*3

1) Instituto de Biologia Molecular y Celular de Rosario (IBR-CONICET), Rosario, Santa Fe, Argentina 2)
Ecole Polytechnique Fédérale de Lausanne, Lausanne, Switzerland. 3) Universidad Nacional de Rosario,
Rosario, Santa Fe, Argentina

Outer membrane vesicles (OMVs) are spherical lipid bilayer nanostructures released by Gram-
negative bacteria into the extracellular milieu. OMVs act as carriers of resistance determinants such
as B-lactamases and related plasmids. OMVs incorporating B-lactamases can protect populations of
susceptible bacteria against antibiotics, as recently shown in vivo, and have been postulated as a novel
mechanism of plasmid transfer. In particular, Metallo-B-lactamases (MBLs) are Zn(ll)-dependent B-
lactamases, that represent one of the largest groups of carbapenemases for which clinical inhibitors
are not yet commercially available. Among MBLs, NDMs, VIMs and IMPs are the enzymes with the
highest clinical relevance and geographical dissemination. We demonstrated that some MBLs can be
packed into OMVs. The encapsulation of MBLs into vesicles may be due to a detoxification mechanism
in response to the stress imposed on the bacterial host by the expression of certain MBLs. While the
transport of toxic species is non-specific, the packaging of folded and active MBLs is selective.
However, the features that govern this selective transport mediated by OMVs are largely unknown.
Liposome flotation assays, mutagenesis and molecular dynamics (MD) simulations were used to
identify the interactions between the MBLs and the bacterial membrane that play a relevant role in
determining the amount of active MBLs present in Escherichia coli vesicles. OMVs were purified from
E. coli expressing NDM-1, IMP-1, VIM-2 and their variants and protein levels were determined by
immunodetection. We demonstrated that the membrane-anchored enzyme NDM-1 is packaged into
outer membrane vesicles in an active form because of its cellular localization. However, a soluble
variant of NDM-1 is packaged in smaller amounts, indicating that membrane anchoring is not the only
molecular feature determining cargo selection. In addition to the lipid anchor, a positively charged
patch on the surface of the soluble domain of NDM-1 makes attractive electrostatic interactions
(mediated by two Arg residues) with the bacterial membrane and favors its inclusion into vesicles.
Regarding natural soluble MBLs, IMP-1 was much more efficiently transported into OMVs than VIM-
2. We demonstrated that a positively charged patch in the surface of IMP-1 (mediated by four Lys
residues) favors its inclusion into OMVs. These residues are conserved among NDM and IMP enzymes,
suggesting that the phenomenon is common to most allelic variants from these families. Instead, the
lack of electrostatic interactions of VIM-2 with the membrane accounts for the small levels of this
protein into OMVs. This reveals that some MBLs are tuned to interact with the bacterial membrane
and therefore are selectively exported into OMVs in an active form.

CO-MM3 -CANNABIDIOL IMPAIRS THE BACTERIAL CARBAPENEMASE-MEDIATED CROSS
PROTECTION VIA MODULATION OF MEMBRANE VESICLES RELEASE IN Escherichia coli
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Corleto M, Garavaglia M?, Arias AG*, Gonzdlez L2, Maffia PC*

1) Laboratorio de Aplicaciones Biotecnoldgicas y Microbiologia, Universidad Nacional de Hurlingham,
Villa Tesei, Buenos Aires, Argentina. 2) Instituto de Biologia Molecular y Celular de Rosario (IBR,
CONICET-UNR), Rosario, Argentina

Membrane vesicles (MVs) released from bacteria participate in cell communication and host-
pathogen interactions. Roles for MVs in antibiotic resistance are gaining increased attention and it has
been previously shown that cannabidiol (CBD), a phytocannabinoid from Cannabis sativa, affects
bacterial MV profile and MV release. Metallo-B-lactamases (MBLs) represent the largest family of
carbapenemases, among them, the New Delhi metallo-B-lactamase (NDM-1) is experiencing the
fastest and largest geographical spread. NDM-1-B lactamase is anchored to the bacterial outer
membrane, while most MBLs are soluble, periplasmic enzymes. This unique cellular localization favors
the selective secretion of active NDM-1 into outer-membrane vesicles (OMVs); these NDM-
1containing vesicles serve as vehicles for the local dissemination of NDM-1. We have previously
demonstrated that E. coli cells expressing NDM-1 protect a meropenem susceptible Pseudomonas
aeruginosa strain in vivo. These previous results strengthen the idea that secretion of NDM-1 into
OMVs provides an evolutionary advantage, not only for the microorganisms expressing this
carbapenemase, but also for the survival of otherwise susceptible nearby bacteria at infection sites.
In this work we showed that CBD (3 mg/ml) treatment during an in vitro co culture of E. coli expressing
NDM-1 with susceptible P. aeruginosa, significantly diminished the survival to meropenem of this
latter bacteria. The cross protection to meropenem of resistant E. coli to susceptible P. aeruginosa
was severely impaired when CBD was present during the culture. Despite CBD has been demonstrated
to display antimicrobial activity, no effect has been found on Gram negative bacteria. In order to
identify if the diminished carbapenem protection was due to vesicle release impairment, we used an
E. coli variant (C26A) that express an NDM-1enzyme that is incapable to get anchored on the vesicle
membrane (hence it remains mainly in the periplasmic space). When using this variant the protective
effect towards P. aeruginosa was almost negligible, supporting the idea that CBD affects the
production of vesicles harboring NDM-1 in E. coli.

CO-MM4 -INTERFERENCE AND EDITING OF PLASMIDS BY A TYPE I-F1 CRISPR-CAS SYSTEM IN
DIFFERENT BACTERIA

Molina MC, Quiroga C.

Instituto de Investigaciones en Microbiologia y Parasitologia Médica (IMPaM, UBA-CONICET), Facultad
de Medicina, Universidad de Buenos Aires, CABA, Argentina.

CRISPR-Cas systems of archaea and bacteria provide adaptive immunity against different mobile
genetic elements, such as phages and plasmids. In the last years, there have been multiple efforts to
transfer these systems to different organisms and redirect its activity towards specific genes leading
to an augment in the gene editing field. The aim of this work was to investigate the potential use of a
type I-F1 CRISPR-Cas system from Shewanella xiamenensis Sh95 as an endogenous DNA targeting tool
against its own genome and to develop a heterologous system for other hosts. First, we designed
synthetic CRISPR RNAs (crRNAs) guides cloned into pCDFDuet(Str?) carrying a spacer complementary
to gfpmut3 (pG1) or a “mock” non-complementary spacer sequence (control, pG2). These crRNAs
were introduced into S. xiamenensis Sh95 harboring the target vector pBKgfp(KmF). Very few co-
transformants (<5 colonies/replicate) were recovered with gfpmut3 complementary guide (pG1)
whereas with the control guide pG2 >1000 colonies/replicate were observed. Colonies with pG1
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exhibited a reduction in the relative fluorescence measured by fluorimetry and confirmed under
fluorescence microscopy. The loss of the target plasmid was confirmed by PCR. To test whether this
system could be employed in an heterologous context, the structures csyl-csy2-csy3-csy4 (Csy
complex coding genes) and cas2/3-csyl-csy2-csy3-csy4 (a variant which codes for the
nuclease/helicase Cas2/3, were cloned into pRSFDuet(Km®) under control of the T7 inducible
promoter. We studied its activity in the presence of pG1 and pG2 in E. coli BL21(DE3). When the target
vector pCgfp(AmR) was transformed in the presence of gfpmut3 targeting guide (pG1) and the
structure Csy complex+Cas2/3, <10 colonies/replicate were obtained in comparison to >1000
colonies/replicate when Csy complex was employed. Fluorescence microscopy of some survival
colonies carrying Csy+Cas2/3, pG1l and the target vector revealed the complete loss of GFP
fluorescence. By PCR we could not amplify the surroundings of gfpmut3 likely because a large deletion
event took place. However, with the control pG2 similar amounts of colonies with or without Cas2/3
were obtained and fluorescence intensity was not affected. This suggested that there was a leaky
expression. We then assessed more tightly repressed conditions in E. coli BL21-Al and E. coli
BL21(DE3)/pLysS. With E. coli BL21-Al, no colonies were obtained with Csy complex+Cas2/3, pG1 and
the target vector present. Consistently, in E. coli BL21(DE3)/pLysS very few colonies were obtained in
this same situation. Analysis of survival colonies by observation under fluorescence microscopy
showed absence of fluorescence intensity. Sequence analysis of PCR products revealed a 243 pb
deletion inside of gfpmut3 ORF. Our results demonstrate the feasibility and the practical use of the
type I-F1 CRISPR-Cas system from S. xiamenensis Sh95 for gene editing in different bacteria as well as
for DNA manipulation.

CO-MM5 -DYNAMIC REGULATION OF EXTRACELLULAR ADENOSINE TRIPHOSPHATE IN Serratia
marcescens.

Tuttobene MRY?, Schachter J?, Alvarez CL?, Garcia Véscovi EX, Schwarzbaum PJ?

1) Instituto de Biologia Molecular y Celular de Rosario (IBR), CONICET-UNR, Rosario, Santa Fe,
Argentina. 2) Instituto de Quimica y Fisico-Quimica Bioldgicas “Prof. Alejandro C. Paladini” (IQUIFIB),
CONICET-UBA, Capital Federal, Argentina.

Serratia marcescens is a highly ubiquitous Gram-negative enteric bacterium that can be isolated from
most abiotic environmental sources, as well as from plants, insects, and nematodes. In the clinical
setting, S. marcescens is the cause of urinary tract, respiratory, wound, ocular, cardiac, bloodstream,
and surgical infections, mostly affecting intensive care unit patients. In 2017, the World Health
Organization declared S. marcescens, along with other Enterobacteriaceae, a priority research target
to develop alternative antimicrobial strategies given the high frequency of clinical isolates resistant to
carbapenems. In our previous work, we have demonstrated that S. marcescens is able to be
internalized by nonphagocytic cells. We showed that, once inside the cell, Serratia is able to inhabit
and proliferate inside large membrane-bound compartments. These vesicles exhibit autophagic-like
features, as they acquire markers typically recruited throughout the progression of autophagosome
biogenesis in the antibacterial process. Serratia maneuvers the normal progression of host cell traffic,
and this contributes to explaining the potential for Serratia to establish infection and persist in the
host. In addition, ShlA, a pore-forming toxin, is responsible for inducing autophagy in nonphagocytic
CHO epithelial cells, previous to the internalization process. In this study we seek to analyze the role
of extracellular ATP (eATP), on Serratia dependent autophagy of CHO cells, a mammalian cell model.
The CHO cell possesses two families of nucleotide receptors, metabotropic (P2Y) and ionotropic (P2X),
with various subtypes displaying high affinity for eATP. Preincubation of CHO cells with an excess of
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apyrase (an ATP diphosphohydrolase, to remove eATP) or with the P receptor blocker suramin
inhibited by ~50% the autophagic response induced by ShlA. P2X blockers did not have any effect,
indicating that a potential effect of eATP might be P2Y mediated. To estimate ATP release from CHO
cells, the kinetics of eATP accumulation was quantified by real time luminometry. CHO cells were
exposed to wild-type S. marcescens, to the shIA mutant strain, and to a E. coli overexpressing the toxin.
Exposure of CHO cells to wild-type S. marcescens, as well as to E. coli-ShlA, promoted a 3-fold
increment of [eATP], while no ATP release was detected in the shlA mutant strain. Hydrolysis of eATP
by nucleotidases of CHO cells and those of S. marcescens and E. coli were very low and therefore did
not affect the experimental eATP kinetics. Results indicate that trigger of the autophagy response
depends on Serratia ShIA, which promotes ATP release from CHO cells, and the resulting eATP acting
on P2Y receptors of the target cell.
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Biodiversidad, Biorremediacidon y Biocontrol (BB)

BB1-PERFORMANCE EVALUATION OF MOLECULAR MARKERS FOR THE TAXONOMIC
CLASSIFICATION OF THE CLADE Bacillus subtilis

Petitti T2, Torres Manno MA?3, Figueroa SA¥?, Daurelio LD* Espariz M*?

1) PROBYQ-CONICET, Rosario, Argentina. 2) FCByF-UNR, Rosario, Argentina. 3) CEFOBI-CONICET,
Rosario, Argentina. 4) LIFiBVe, ICiAgro Litoral, UNL, CONICET,FCA, Santa Fe, Argentina

The genus Bacillus is formed by multiple clades, among them, the Bacillus subtilis clade stands out.
The Bacillus subtilis clade is usually classified in 5 groups, B. subtilis group, B. amyloliquefaciens group,
B. gobiensis group, B. pumilus group, and B. licheniformis group. Nevertheless, due to the high
diversity of the clade, the taxonomic classification is challenging, having reported multiple cases of
incorrect classifications or incoherences between taxonomic classification and genomic or phenotypic
characteristics. However, the proper assignment is critical since these assignments are used to
estimate the performance and safety of bacteria, which has an impact on their use in industry and
agriculture.In order to verify and correct the taxonomic classification of genomes belonging to the
Bacillus subtilis group, and thus generate a curated database, 2400 sequences belonging to the five
groups were downloaded from GenBank. These genomes and 225 genomes provided by ARS-USDA
were quality filtered, eliminating 133 sequences. The species-level taxonomic identity of the 2492
remaining strains was validated or reassigned using Average Nucleotide Identity (ANI) and multi-locus
sequence analysis (MLSA). Thus, 29.5% of the sequences were reassigned. In turn, 148 strains were
classified as new genomospecies, named genomospecies 1 to 12. After that, the performance of the
16S gene to classify strain groups was tested. An accuracy of 0.78 and a recall of 0.81 were observed
for all groups. Moreover, B. licheniformis group shows an accuracy and recall as low as 0.37 and 0.38,
respectively. Hence, a new gene marker is needed to classify groups, and therefore, species of Bacillus
subtilis clade. With that attempt, the performance of 14 genetic markers was evaluated. The accuracy
and recall to assign species before correcting the taxonomic assignments was 0.71 and 0.26
respectively. While, with the curated database, accuracies and recalls to classify clades were 1 for both
cases. On the other hand, these parameters had values from 0.85 to 1 and a recall from 0.95 to 1 to
classify species. Based on these results, to assign a clade we propose a shared ID% cutoff of 86.89 with
the sequence of the highest accuracy marker. In sum, we have selected genetic markers that have an
accuracy similar to that obtained through whole genome analyses. This would allow assignments of
new isolates of the group with good precision and faster than actual methods and is the first step to
develop methods for mass assignments in metagenomic analyses.

BB2-BACTERIAL ISOLATES FROM STRAWBERRY PLANTS (Fragaria x ananassa Duch.): EVALUATION
OF IMPORTANT TRAITS FOR BIOLOGICAL CONTROL AND PLANT GROWTH PROMOTION

Hirsch M, Burges PL, Villarreal NM, Marina M

INTECH (CONICET-UNSAM) - Chascomus - Buenos Aires - Argentina

Many microorganisms coexist with plants and interact beneficially with them. They may confer plant
protection against pathogens by different mechanisms of action and even stimulate plant growth and
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health. Biological control consists of the use of such beneficial organisms for the management of
phytopathogens and constitutes an alternative to the use of agrochemicals. Bacteria, yeasts, and other
fungi have been extensively studied and evaluated as biological control agents (BCA) and their
application in agriculture. The present study focuses on beneficial bacteria, both epiphytic and
endophytic, isolated from strawberry plants. Identifying possible modes of action of a strain is an
important point in the selection of potential BCAs and plant growth promoters (or PGPB for plant
growth-promoting bacteria). Therefore, we evaluated different characteristics related to these
biological functions in 11 bacteria (seven epiphytes and four endophytes) isolated from leaves and
strawberry fruits. We characterized lytic enzyme synthesis (cellulase, protease, and lipase), biofilm
formation, and siderophores production. In addition, we measured the root length, the number of
lateral roots, and fresh weight in Arabidopsis thaliana seedlings after inoculation with each bacterium.
It is important to note that these bacteria inhibit the in vitro growth of Botrytis cinerea (previously
evaluated). Added to this characteristic, all showed a capacity to form biofilm and synthesize at least
one lytic enzyme. Also, some epiphytes were able to produce siderophores. These properties are
relevant not only for phytopathogen’s antagonism but also for the colonization and establishment of
the bacteria in the plant. On the other hand, some bacterial strains produced significant changes after
inoculation into A. thaliana seedlings. These differences were observed in the number of lateral roots
and fresh weight, but not in root length, comparing with control seedlings inoculated with 10 mM
MgCl,. Considering all results, three epiphytes isolated from leaves (HII1, HIl4, and HIlI11) showed the
most promising results. Through 16S rRNA gene sequencing and bioinformatic analysis, we identified
that the isolates belong to the genus Bacillus. These approaches are necessary for the first step to
studying possible BCAs and PGPB and provide us with valuable information to continue working on an
eco-friendly strategy for disease control in strawberry plants.

BB3-ANTIFUNGAL ACTIVITY OF NANOEMULSIONS AND MYCOSINTHETIZED NANOPARTICLES FROM
TRICHODERMA HARZIANUM AGAINST Penicillium digitatum

Ferreira VF~?, Bello F?, Rivadeneira MF?, Musumeci M*?

1) Instituto de Ciencia y Tecnologia de los Alimentos de Entre Rios (ICTAER-CONICET) - Concordia - Entre
Rios - Argentina; 2) Facultad de Ciencias de la Alimentacién, Universidad Nacional de Entre Rios -
Concordia - Entre Rios - Argentina; 3) Instituto Nacional de Tecnologia Agropecuaria (INTA) - Concordia
- Entre Rios — Argentina

Penicillium digitatum is a filamentous fungus that infects citrus fruits and causes rots known as green
mould. The fruits are more susceptible to this infection during handling in packing facilities and storage
rooms, given that injuries are produced on the surface, which are further colonized by the pathogen.
The decays caused by P. digitatum result in significant production losses; therefore, strategies aimed
to control this fungus are highly relevant. The application of synthetic fungicides is the mainly applied
approach to control P. digitatum. However, the intensive usage of fungicides has led to the
proliferation of P. digitatum strains with resistance to one or more fungicides. Besides, this practice
poses a risk for the human health produces soil and water pollution and is incompatible with the
organic market. These concerns demand alternative approaches, which must be harmless to human
and environmental health and fulfil the restrictions of different countries regarding to limit values of
chemical residues on fruits. Biological control and natural bioactive compounds are promising
alternatives to the control of post-harvest decays and may contribute to sustainable production of
citrus. The objective of this work is to evaluate the potential of different nanoparticles to control P.
digitatum growth. Fungal biosynthesis of nanoparticles is a promising approach for sustainable control
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of crops phytopathogens. In this work Ag, Cu and Zn nanoparticles were biosynthetized using cell
filtrates of Trichoderma harzianum as a reducer and stabilizer agent. The effectivity of the
nanoparticles to reduce the mycelial growth of P. digitatum was assayed. The capability of bioactive
compounds presents in the essential oils of vegetal sources to inhibit the growth of P. digitatum was
also evaluated. Carvacrol, Thymol and Cinnamaldehyde were stabilized in complexes with ovalbumin
and egg white protein nanoparticles to promote its application in aqueous media. Physicochemical
features of complexes were characterized. Their antifungal activities against P. digitatum were
determined. This study provides alternative approaches to chemical fungicides for the control of green
mould.

BB4-ALGAE EXTRACT AS STIMULANT OF HYDROCARBON DEGRADATION
Bucci GY, Ulloa J2, Martinez Stagnaro S?, Principe A, Acufia A%, Pucci G*

1) CEIMA FCNy CS UNPSJB Comodoro Rivadavia Chubut Argentina. 2) Facultad de Ingenieria,
Universidad Nacional del Comahue-Neuquén Capital-Neuquén-Argentina. 3) Instituto de Investigacion
y Desarrollo en Ingenieria de Procesos, Biotecnologia y Energias Alternativas- Neuquén Capital-
Neuquén- Argentina. 4) Departamento de Ciencias Naturales, Facultad de Ciencias Exactas,
Universidad Nacional de Rio Cuarto. Ciudad de Rio Cuarto, Cordoba, Argentina.

Bioremediation refers to the application of biological agents, typically microbes, to the removal of
pollutants from an environment (e.g. through landfarming and biopiles). The effectiveness of
bioremediation depends greatly on the presence of suitable microorganisms and nutrients in the
subsurface. The search for new producers to stimulate bacterial degradation of natural origin reduces
the impact of added substances. The purpose of this work was to use commercial algae extracts from
the Bustamante Bay (Chubut province) to bio-stimulate the bacteria present in hydrocarbon-
contaminated soil during 6 months. Nine microcosms were designed, the treatments used were
natural attenuation, with humites, and difference nutrients concentration (C:N:P: 100:10:0.1,
100:10:1, 100:5:0.5, 100:12:1.2) and algae extract (pure, 1:10 and 1:100). The level of hydrocarbons
was determined by FTIR (EPA418.1). Nitrate, nitrite, and ammonium concentration were analyzed,
and CO2 was measured every week. The growth of strains was followed during the incubation periods
by counting the cfu on R2A and mineral media supplemented with hydrocarbons. The main results
show that the presence of nitrogen in the soil favors aliphatic hydrocarbon degradation. The algae
extract had the same effect when the nutrients were added in a non-optimal ratio. An important
decrease of bacterial cell viability was observed in the presence of urea. Probably this compound
generated the formation of ammonium in these closed systems, being toxic for cell bacteria. The
bacterial viability was reduced in presence of nutrients (one log) while in the systems with algae
extract, the cell viability was increased (one log). Inadequate quantities of nitrogen in the soil resulted
in a low efficiency of the remediation process. Interestingly, the hydrocarbon degradation was higher
in the nutrient system 100:5:0.5 (with a degradation value of 78.81%) compared to the algal extract
systems 1:10 and 1:100 (with a degradation value of 64.83%). In addition, the last did not show
significant differences between the ratios used. These results show a positive interaction between
algae extract and bacteria as an alternative for the bio-stimulation of the degradation of
hydrocarbons.

BB5- ELECTROBIOREMEDIATION OF PATAGONIAN SOILS WITH OIL HYDROCARBONS
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Rivadavia — Chubut Argentina. 2) CEIMA- FCNyCS UNPSJB — Comodoro Rivadavia — Chubut — Argentina.
3) UTN — Rio Gallegos — Santa Cruz — Argentina.

Electrobioremediation (EKB) is a technique that is used for the remediation of hydrocarbon
contaminated soils. EKB uses bioremediation to degrade hydrocarbon contaminants and
electrokinetic (EK) to mobilize them. EK mobilization of the hydrocarbon products increases their
bioavailability, thereby facilitating bioremediation. Although EK is commonly used in the remediation
of several inorganic contaminants, it has also been successfully applied to the remediation of several
soluble organic contaminants, such as phenanthrene, benzene, toluene, and phenol. The aim of this
study is to explore the use of electrobioremediation in hydrocarbon contaminated and unsaturated
soil, the product of the oil industry activity from the Vaca Muerta oil field, Neuquén province, and to
evaluate the possible improvement in hydrocarbon removal. The sample was put in an
electrobioremediation glass cell of 29 cm long. A potential difference of 0.5 V cm-1 was applied to the
electrobioremediation cells for 60 days with rotation of polarity every 4 days to maintain the pH at
optimal ranges. A second cell was used for control and no current was applied to it. The monitoring
was carried out by a bacterial count and measuring C5 to C35 through gas chromatography (GC) and
pH. The results show that this technology has good potential to increase the degradation of
hydrocarbons which could not be degraded by soil microorganisms in the same amount without the
application of electric current. Total hydrocarbons decreased from 3.2 % to values of 1.68 % and this
modified the percentages of aliphatic, aromatic, and polar hydrocarbons. The pH changed from 6.84
to 6.75 on the cathode and anode, respectively; both values are compatible with the degrading
bacterial community, which does not produce changes in their colony-forming number. On the
cathode, there was anincrease in the percentage of Gram-positive bacteria such as Kocuria rhizophila,
Arthrobacter globiformis, Microbacterium liquefaciens, Brevibacillus choshinensis, Arthrobacter agilis,
and many others.

BB6-ARBUSCULAR MYCORRHIZAL FUNGI AND DARK SEPTATE ENDOPHYTES OF METAL
ACCUMULATOR PLANTS AFFECTED BY LEAD CONTAMINATED SOILS

Becerra AG?, Menoyo E?, Faggioli \?, Cabello M *, Salazar MJ*

1) IMBIV, CONICET-UNC, FCEFyN, UNC, Cordoba, Argentina. 2) GEA, IMASL-CONICET, UNSL, San Luis,
Argentina. 3) INTA, EEA Marcos Judrez,Cordoba, Argentina. 4) Instituto Spegazzini, La Plata, Argentina.

Cérdoba, a big city with a large number of industrial plants in urban and suburban areas, is one of the
most polluted zones in Argentina. In the locality of Bouwer (18 km from Cérdoba city), there was a
battery recycling company dedicated to the recovery of Pb from 1984 to mid-2005. This smelter was
a source of Pb contamination in the surrounding soils and the population presented numerous cases
of Pb poisoning. A promising alternative in ecological restoration of mining areas and remediation of
polluted soils is the use of hyperaccumulator plants. Besides, understanding plant-microorganisms
interactions is important in processes aimed at the remediation of heavy metals-contaminated

63

Pagina web SAMIGE: www.samige.org.ar
Contacto: info@samige.org.ar



environments. In the present work, the occurrence of arbuscular mycorrhizal fungi (AMF-spores,
indicator species, and root colonization) and dark septate endophytic fungi (DSE fungal root
colonization) was investigated in three metal accumulator plant species (Sorghum halepense, Bidens
pilosa, and Tagetes minuta) growing in soils with high Pb content. Soil samples were collected from
the surroundings of an abandoned Pb smelting factory. Bulk soil surrounding plant root of the
dominant plant species growing in Pb-polluted soils and in an uncontaminated site were selected. The
three studied plants were colonized by AMF and DSE fungi. A total of 24 morphospecies were present
in the Pb-contaminated areas. The AMF indicator species in the control site (non-contaminated area)
was Funneliformis mosseae and in the most contaminated site were Gigaspora decipiens and
Denticustata biornata. Pb soil contamination had a positive effect on AMF vesicle and spore number,
and AMF spore and biomass plant accumulation, and a negative effect on AMF diversity and richness.
Knowing the AMF species together with the vegetal community adapted to the extremely polluted
environment is important for future soil restoration efforts.

BB7-QUANTIFICATION OF GLOMALIN FRACTIONS IN THE RHIZOSPHERE OF A METALLOPHYTIC
PLANT AT LEAD-CONTAMINATED SITES

Cdceres-Mago K, Salazar MJ, Becerra AG
IMBIV, CONICET-UNC, FCEFyN, UNC, Cérdoba, Argentina

Bower is a town located south of Cordoba city (Argentina), where an acid battery recycling plant
dedicated to the recovery of lead (Pb) operated between 1984 and 2005. The lack of emission control
and inadequate waste disposal caused a severe accumulation of Pb over an extensive zone, leading to
numerous cases of poisoning. Given that this situation remains a potential toxicological risk, it is
necessary to apply recovery measures such as phytoremediation, considering tolerant plants and
microorganisms that could represent a key tool in the restoration of ecosystems affected by these
contaminants. The introduced plant Sorghum halepense is a metalophytic species that grows in this
area, and arbuscular mycorrhizal fungi (AMF) are able to alleviate the toxicity of metals in the plant
through various mechanisms, such as the production of glomalin that binds to some heavy metals
sequestering them in the soil. Therefore, the aim of this study was to evaluate the content of easily
extractable glomalin (EEG) and total glomalin (TG) in Pb-contaminated soils in Bower. Rhizospheric soil
samples of S. halepense were taken from six sites in the vicinity of the factory that differed in Pb
content (ug g): Pb0 (14 £ 1), Pb1 (89 + 6); Pb2 (365 + 23); Pb3 (544 + 33); Pb4 (965 + 56); Pb5 (2938
+ 150); and Pb6 (16,186 + 686). The uncontaminated site PbO was located 2.7 km from the factory
area. EEG and TG were extracted using citric acid buffer and autoclaving, and quantified by Bradford
protein assay. At all evaluated sites, glomalin was found indicating that there is AMF activity in Pb-
contaminated soils, but no increasing or decreasing trend associated with increased Pb content was
observed. Pb1 and Pb5 had the highest EEG values, while Pb1, Pb3 and Pb5 had the highest TG content.
Interestingly, the sites with the highest TG coincided with the highest values of other soil variables
such as organic matter (SOM), carbon (C) and total nitrogen (TN), suggesting that glomalin could
contribute to C and N pools, represent a source of SOM, and favor its retention through the stability
of soil aggregates. The increased TG in Pb3 could be related to a higher hyphal density and to the spore
number (the second highest of the gradient) reported at this site, since glomalin is a wall component
of these AMF structures. Furthermore, changes in AMF communities were previously reported as a
consequence of Pb contamination in the study sites, which could also imply changes in glomalin
production rates and explain the variations observed here. This preliminary study shows that the
presence of glomalin could contribute to one of the mechanisms of phytoremediation of Pb-
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contaminated soils, strategically using the combination of plants growing on the site with native AMF
that show tolerance to Pb soil contamination.

BB8-ISOLATION AND CHARACTERIZATION OF ANTIBIOTIC PRODUCING BACTERIA FROM SOIL

Beltramino M?*, Cecchini N %3, Carpinella MC*, Albarracin Orio A, Lujdn AM*.

1) Laboratorio de Interacciones Microbianas, IRNASUS-CONICET, Universidad Catdlica de Cordoba. 2)
Centro de Investigaciones en Quimica Bioldgica de Cordoba, CIQUIBIC, CONICET .3)Departamento de
Quimica Bioldgica Ranwel Caputto, Facultad de Ciencias Quimicas, Universidad Nacional de Cordoba,
Haya de la Torre y Medina Allende, Ciudad Universitaria, Cordoba, Argentina. 4) Laboratorio de
Quimica Fina, IRNASUS-CONICET, Universidad Catdlica de Cérdoba

Antibiotics have transformed modern medicine. They are essential for treating infectious diseases and
enable vital therapies and procedures. However, despite this success, their continued use in the 21
century is risked by the evolution of antibiotic resistance and because the antibiotic development
pipeline of major pharmaceutical companies has basically dried up. If the existing situation remains
unchanged, then by 2050, 10 million people will die each year from infections previously easily treated
with antibiotics. One promising strategy to combat antimicrobial resistance is to search for new
antibiotics in nature. Free-living bacteria, particularly those living in the soil or in hostile environments,
represent a rich but poorly explored source of antimicrobial compounds. Here, we present a collection
of fifty cultured bacteria from soils with different land uses. The soil isolates were screened for
antibacterial activity against agricultural (Xantomonas campestris pv campestris) and human
(Staphylococcus aureus, Pseudomonas aeruginosa and Escherichia coli) pathogens by live co-culture
on agar plates or in the presence of sterile supernatants. Amongst all test isolates, five strains obtained
from a cotton cultivar showed antibacterial activity against test bacteria. Isolates 4, 10 y 18 showed
activity against S. aureus, while isolates 16 and 19 showed antibacterial activity against X. campestris
pv campestris and P. aeruginosa, respectively. Maximum antibacterial activity was observed in 48 h
supernatants. Phenotypic characterization of antibiotic producing bacteria showed that all were
Gram-negative, oxidase-positive and were able to grow in cetrimide but not in bile esculin azide agar.
The five strains produced a fluorescent pigment when grown in King B media. Strains 4, 10 and 18 also
exhibited the production of a blue pigment similar to P. aeruginosa pyocyanin. However, strains 16
and 19 showed a red and orange-pigmentation, respectively. Although 16S rRNA gene sequencing will
be performed for bacterial identification, these results suggest that the five strains obtained are
members of the Pseudomonadaceae family. Lastly, boiling treatment did not affect antibacterial
activity of 4, 10, 16 and 18 supernatants, whereas supernatant from strain 19 lost it activity, i.e.
antibacterial activity of the latter could be associated with protein or peptide components. Bioguided
fractionation of the above-mentioned supernatants will be carried out in order to isolate and
characterize the molecule(s) responsible for the antibacterial activity. These results are encouraging
for the search and development of new potential antibiotics to treat life-threatening infections.
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BB9-IN VITRO EFFECT OF LIGHT QUALITY ON BIOFILM-FORMING Bacillus STRAINS, BIOCONTROL
AGENTS ISOLATED FROM THE MAIZE PHYLLOSPHERE

Fessia A%, Arcibia L?, Sartori M, Garcia D, Ponzio R**, Barros G, Nesci A*.

1) Laboratorio de Ecologia Microbiana, Departamento de Microbiologia e Inmunologia, Facultad de
Ciencias Exactas, Fisico-Quimicas y Naturales. Universidad Nacional de Rio Cuarto,CONICET. 2)
Laboratorio de Ecologia Microbiana, Departamento de Microbiologia e Inmunologia, FCE,FQ y N,
UNRC. 3) Departamento de Fisica, Departamento de Quimica. FCE,FQ y N, UNRC,CONICET. 4) Instituto
de Investigaciones en Tecnologias Energéticas y Materiales Avanzados (IITEMA), UNRC, CONICET.

Biofilms, a type of life form of bacteria, is an organized community of aggregated cells embedded in a
self-produced extracellular polymeric matrix (EPS). The microorganisms that inhabitants on leaves
should be adapted to fluctuating environmental conditions such as temperature, light, UV radiation
and the availability of water and nutrients. Very few studies consider the impact of the quality of light
on the inhabitants of the phyllosphere in different environmental conditions, even less on the biofilm
formation of biocontrol agents. Modifications in the culture environment caused by light intensity and
photoperiod quality influence the structure and function of the inhabitants of the phyllosphere. Our
objective was to investigate the effect of light quality on biofilm formation by two Bacillus isolates,
biocontrol agents of the maize pathogen Exserohilum turcicum. We evaluated the formation of in vitro
biofilm through the visualization of colony morphology and pellicle and the quantification by 1%
crystal violet staining. Briefly, Bacillus isolates EM-A7 and EM-A8 were individually grown overnight in
Nutrient Broth (NB) at 30°C and 140 rpm. Then, the cells were diluted 1:100 in 40 ml of NB, and
incubated at 30°C on a rotary shaker until ODgg 0.3-0.5. Pellicle assays were performed in 1.5 ml of
medium in 24-well plates, and a volume of three microliters of cells suspension was added. The plates
were incubated at environmental temperature for 48 h without agitation in biofilm-inducing MSgg
medium or maize leaves broth medium (MLB). To evaluate the effect of light quality under different
environmental conditions, we selected the following: MSgg or MLB medium, water potential ¥=-4.19
MPa and -1.38 MPa. Distinctive LED light sources were used to evaluated four different light
wavelengths, red (630 to 655 nm), green (497 to 544 nm), blue (448 to 475 nm), and white light. The
LED light sources were connected to a circuit that allowed to control of light intensity for each
wavelength. The inoculum for the colony development and quantification was prepared as mentioned
in pellicle assays with minor modification. Pellicle and colony architecture of each isolate under
different conditions was observed and photographed using a stereoscopic microscope connected to a
Motic Images Plus 2.0 digital camera. The development of biofilms in the pellicles and the complexity
of the colonies presented morphological changes depending on the quality of light, in both strains
tested. Under the effect of blue light, a decrease in the complexity of the colonies and pellicles was
observed, while the red light did not modify the complexity of the colonies and pellicles in relation to
a dark control. The results of the biofilm quantification were consistent with what was observed in the
morphology, that is, under the effect of red, green and white lights, the biofilm quantification
presented similar values with respect to a control in dark in MSgg medium.
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BB10- EVALUATION OF CHROMATE REDUCTASE ACTIVITY IN Penicillkium brasilianum LBM 260

Tatarin AS*?, Aranguiz C¥2, Sadafioski MA*?, Polti MA3, Fonseca MI*?

1) Universidad Nacional de Misiones. Facultad de Ciencias Exactas, Quimicas y Naturales. Instituto de
Biotecnologia Misiones. Laboratorio de Biotecnologia Molecular. Misiones, Argentina. 2) CONICET.
Buenos Aires, Argentina 3) Planta Piloto de Procesos Industriales Microbiolégicos (PROIMI). Tucumdn,
Argentina.

Chromium (Cr) is one of the most toxic metals that cause pollution of soil and groundwater. As a metal,
Cr is non-biodegradable and hence of major concern. However, it can be transformed from its highly
toxic state of Cr(VI) to a less-toxic state, Cr(lll), through a bioreduction process mediated by
intracellular and extracellular fungal enzymes. In this sense, it is important to find a fungal for
biotransformation of Cr(VI) into a less toxic form through extracellular and intracellular enzymes. The
aim of this work was to determine extracellular and intracellular chromate reductase (ChrR) activity
in Penicillium brasilianum LBM 260. Fungal was cultured in 100 mL Erlenmeyer flasks containing 20 mL
modified minimal Lee medium amended with 200 mg/L of Cr(VI). The flasks were inoculated with 1
mL of 2.4 x 10* mL fungal spore suspension. Inoculated Erlenmeyer flasks were incubated at 28 + 1°C
in static conditions. Destructive samples were taken out at 4, 8 and 12 d. Controls of culture were
performed: biotic free-Cr(VI) controls and abiotic controls with Cr(VI). After period of incubation,
samples were centrifuged at 6000 rpm for 10 min to separate the supernatant of the mycelium. This
supernatant acts as a source of extracellular enzyme. For ChrR intracellular activity, mycelia were
disrupted with liquid nitrogen, resuspended in 50 uL of bidistilled water and the obtained products
were centrifuged at 6000 rpm for 30 min. The obtained supernatant acts as an extract to intracellular
activity. The reaction system for the determination of ChrR consisted of 700 pL of K;HPO, buffer (0.02
M pH 7) added with 250 uL of supernatant and 50 pL of NADH (2.5 mM). ChrR was measured at 37°C
for 5 min. After the remaining Cr(VIl) concentration was quantified colorimetrically by
diphenylcarbazide method with an UV-spectrophotometer at 543 nm. Specific activity was defined as
unit chromate reductase activity per minute per mg protein concentration. The protein concentration
was determined by Lowry’s method using bovine serum albumin as protein standard. Besides, non-
specific reduction controls for reaction were carried out. P. brasilianum LBM 260 exhibited
extracellular and intracellular production of ChrR, significantly higher in the extracellular fraction at all
tested samples. The highest extracellular ChrR activity was observed at 4 d with a value of 4490.17 +
490.42 U/mL, in Cr presence, a 5-fold rise in activity was detected with respect to the activity in Cr
absence. The intracellular ChrR activity was significantly higher at 8 d with a value of 363.72 + 47.90
U/mL being 3-fold rise in activity with respect to the activity at other tested samples. Nonspecific
reduction was discarded with four controls of reaction. The ChrR activity of the extracellular fraction
in Cr absence in the culture medium conditions showed lower activity compared to the fraction in
culture medium Cr supplemented, suggesting that extracellular ChrR production was induced in
presence of Cr.

BB11-SCREENING OF SOIL BACTERIA WITH ANTAGONISTIC ACTIVITY AGAINST Pythium ultimum, A
MAIJOR PLANT PATHOGEN OOMYCETE

Beltramino M?*, Grbich M, Landoni S*, Vuletic E2, Lujgn AM?, Albarracin Orio A.
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1) Laboratorio de Interacciones Microbianas, IRNASUS-CONICET, Universidad Catdlica de Cordoba. 2)
Laboratorio de Fitopatologia, Facultad de Ciencias Agropecuarias, Universidad Catdlica de Cordoba;
3) Laboratorio de Quimica Fina, IRNASUS-CONICET, Universidad Catdlica de Cordoba

Oomycetes, from the kingdom Stramenopila, include numerous destructive pathogens in genera such
as Pythium and Phytophthora. The genus Pythium consists of approximately 120 species that can be
found in diverse niches from terrestrial ecosystems to salt water estuaries. Many species are plant
pathogens while others are strict soil saprophytes. P. ultimum is the causal agent of the damping-off,
one of the main diseases of agriculture crops of economic importance such as cotton. The control of
the disease is carried out mainly through the application of chemical products both to the seeds and
to the crop, or through the use of resistant cultivars. However, the growing concern for environmental
care translates into the use of more sustainable agricultural alternatives such as biological control
practices. Plant growth promoting bacteria have been studied both for their ability to directly promote
the crop and to inhibit the development of a wide variety of pathogens. The objective of this work was
to isolate P. ultimum controlling bacteria from different soil samples. We collected soil samples from
different locations of Cérdoba, with and without cotton cultivation. Soil bacteria were recovered by
shaking the samples in sterilized saline solution for 20 min and plating soil suspensions serially diluted
on different agar media and incubated at 282C for 2 days. The activity of all the isolates against P.
ultimum was screened by co-cultures on Potato Dextrose Agar (PDA) plates. Antagonism was
evaluated by measuring the radial growth of the pathogen after 2-4 days of incubation at 282C. An
average of 2.5 x108 CFU/g of soil was obtained for each sample and from total recovered bacteria 150
isolates were selected to evaluate their activity against the oomycete. No controlling ability was
observed for strains belonging to genus Bacillus, whereas a small group of Pseudomonas or
Pseudomonas-like isolates were able to inhibit P. ultimum. The great majority of the antagonistic
isolates found belonged to the phylum Actinobacteria. These strains, which vary in general
macroscopic aspect, strongly inhibit the growth of P. ultimum (47.8 to 92.0%). Moreover,
actinobacterial isolates were able to provoke macroscopic alterations in the mycelium of the
oomycete, which showed less density of its aerial structure. These are promising results that reveal
the usefulness of actinobacterial strains as biocontrol agents of one of the most problematic soil plant
pathogen and can therefore be an alternative to chemicals used in agriculture. The next steps in this
line of research will focus on the characterization of these isolates and their bioactive metabolites.

BB12-THE INTERACTION WITH Setophoma terrestris HAS AN IMPACT ON THE EVOLUTION OF
Bacillus sp. ANTAGONISM AND ADAPTATION

Beltramino M?, Vuletic E, Landoni S*, Grbich M, Smania AMP and Albarracin Orio A?

Laboratorio de Interacciones Microbianas, IRNASUS-CONICET, Universidad Catdlica de Cérdoba’;
Laboratorio de Fitopatologia, Facultad de Ciencias Agropecuarias, Universidad Catdlica de Cérdoba?;
Dpto de Qca. Biolégica Ranwel Caputto, FCQ, UNC; CIQUIBIC-CONICET?

We have previously reported that a strain of Bacillus subtilis isolated from the rhizosphere of onion
cultures undergoes a hereditary phenotypic variation after interaction with the fungus Setophoma
terrestris in co-culture, a phenomenon that is manifested by a greater antagonistic capacity and the
formation of robust biofilms. Through metabolomics analysis based on mass spectrometry, we
observed differential profiles in B. subtilis before (pre-ST) and after (post-ST) interacting with the
fungus, which revealed the paradoxical absence of surfactin and plipastatin in post-ST variants.
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Despite the absence of these classic antimicrobial lipopeptides, post-ST variants showed greater
antifungal activity compared to pre-ST. Through comparative genomics we were able to determine
that mutations in the ComQPXA quorum sensing system, especially in mutations in the comA gene,
represent the genetic bases of the conversion to a post-ST variant. Here, we aim to evaluate if this
phenotypic change is also manifested as a product of the interaction of other Bacillus species with S.
terrestris. We tested the antagonistic activity of two different species of Bacillus, amyloliquefaciens
and velezensis, against S. terrestris in co-cultures. Both bacterial strains showed activity against the
fungus, with a growth inhibition of 67% for B. velezensis (Bve) and 65% for B. amyloliquefaciens (Bam).
We observed a change in the macroscopic aspect of the post co-culture colonies with respect to each
ancestral strain. Post-ST of Bve and Bam showed structured colonies with a mixed appearance
between smooth and rough. Moreover, post-ST variants of Bve and Bam showed less swarming than
their ancestors never exposed to S. terrestris in co-culture. As these phenotypic traits remain stable
over time, which resembles to what we observed for B. subtilis post-ST, we decided to evaluate
possible mutations in the comA gene but we found no differences in the sequences between post co-
cultures strains and their ancestors. These results indicate that if a hereditary phenotypic conversion
indeed exists in B. amyloliquefaciens and B. velezensis, it would be independent of ComA unlike what
has been described for the interaction between B. subtilis and the fungus.

BB13-DIBENZOTHIOPHENE REMOVAL AND EFFECT ON PHYSIOLOGICAL PROPERTIES OF POLYCYCLIC
AROMATIC COMPOUNDS- REMOVING BACTERIA

Lobo BC!, Correa Deza MA?, Arnau GV*, Ferrero MA?, Judrez Tomds MS*

1) Planta Piloto de Procesos Industriales Microbiolégicos (PROIMI), CONICET — San Miguel de Tucumdn
— Tucumdn - Argentina. 2) YPF Tecnologia (Y-TEC) — Berisso - Buenos Aires — Argentina.

Polycyclic aromatic sulfur heterocycles (PASHs) are within a priority pollutant group recognized by the
Environmental Protection Agency (EPA). Among PASHs compounds, approximately 70% is represented
by dibenzothiophene (DBT), whose contact, ingestion or inhalation has proven to be harmful to human
health. Furthermore, DBT is resistant to biodegradation in the environment due to the presence of
sulphur atoms. Several bacterial species capable of degrading DBT have been reported in the
literature. In order to overcome and persist in polluted environments, microorganisms have
developed specialized physiological properties, such as changes in cell surface hydrophobicity (CSH),
auto-aggregation (AA) ability, biofilm formation and bioemulsifying activity (EI-24). The aim of this
study was to evaluate the physiological properties after DBT exposure of six polycyclic aromatic
compounds-removing bacteria as well as their DBT-removing capabilities. The strains were cultured in
JPP broth (stationary phase of growth, 30°C, 180 rpm, control medium) and JPP broth with 0.2 mM of
DBT (JPP-DBT, 7 days, 30°C, 180 rpm). After that, the physiological properties in both media and DBT
removal in JPP-DBT were evaluated. Spectrophotometric methods were used to determine CSH, AA
and biofilm formation. The non-polar solvent mechanical agitation method was used to evaluate El-
24. DBT analysis was carried out by reverse phase high performance liquid chromatography. The
highest CSH percentages after DBT exposure were observed in Bacillus sp. B18, Rhodococcus
erythropolis 20 and Rhodococcus jostii 016 (70%, 84% and 64%, respectively). Only in the case of
Rhodococcus sp. F27 an increase (1.73 times) in the AA percentage in presence of DBT was observed.
Bacillus sp. B18, Pseudomonas sp. P26, and Gordonia sp. H19 were highlighted with the highest EI-24
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values (39%, 27% and 24%, respectively) after DBT exposure. Particularly, Pseudomonas sp. P26 stood
out for a 35-fold increase in biofilm formation in the presence of DBT together with a high DBT removal
capacity (48%). The results obtained demonstrate that the microbial physiological properties
evaluated represent valuable tools to optimize the microbial removal process and therefore
bioremediation can be an effective alternative for DBT removal.

BB14-CHARACTERIZATION OF BIOSURFACTANTS PRODUCED BY HYDROCARBON-DEGRADING
Pseudomonas SP. KA-08

Zangari CAY, Kolender A **, Raiger lustman, LJ.*?

1) IQUIBICEN-CONICET - 2) Dpto de Quimica Bioldgica. Facultad de Ciencias Exactas y Naturales. UBA
- 3) Dpto de Quimica Orgdnica. Facultad de Ciencias Exactas y Naturales. UBA - 4) CIHIDECAR-
CONICET-UBA

Hydrophobic compounds bioavailability is a key factor for their biodegradation and mobilization.
Because of that, the use of surfactants was proposed as additives in Surfactant Enhanced Remediation
(SER) and in Surfactant Enhanced Oil Recovery (SEOR). The use of biosurfactants instead of the
synthetic ones have some environmental advantages like less toxicity and higher biodegradability, that
make these biomolecules an environmentally friendly alternative. Previous studies from our group
showed that Pseudomonas sp. KA-08 was able to secrete biosurfactants to the culture media when it
grew in kerosene as sole carbon source and a crude extract surfactant (CES) could be obtained from a
cell-free supernatant of these cultures. In this work we analyzed the surface tension lowering
capabilities of the different compounds present in the CES and their chemical composition.
Pseudomonas sp. KA-08 was cultured in 50 ml E2 minimum medium supplemented with 10% kerosene
in 500 ml capped bottles at 280 rpm and 30°C. After 7 days, cultures were centrifuged at 3500 rpm for
20 minutes, the oil phase was removed and supernatants were acidified up to pH 2 and left overnight
at 4°C. Then, they were extracted thrice with half the volume of ethyl acetate and concentrated to
dryness by Rotavap to obtain the CES. To calculate its critical micelle concentration (CMC) a Du Nouy
ring method was used, obtaining a CMC = 670 pg/ml + 76 pug/ml. For better characterization of the
CES components, a silica gel chromatographic column (diameter: 1,50cm, length: 40cm) was
performed using solvents in increasing order of polarity as elutants, in order to separate the
compounds for further analysis. The elution fractions were collected, analyzed by TLC and revealed
with UV light or Molisch reagent. The fractions who showed unique spots with a conserved Rf were
grouped, obtaining 4 pooled fractions. Each pool was evaporated to dryness, resuspended in
bidistilled water and tested by the drop-collapse method. Three of them showed a contact angle
dismitution of 10° £ 3°, 18° +4° and 18° + 3° respectively. The predominant one, who showed positive
for Molisch reagent ( glycosidic nature) was analyzed by *H and 3C-NMR spectroscopy and exhibited
complex spectra with aliphatic and aromatic moieties.

This work allows us to continue the chemical analysis of the compound purified and to study the
potential use of the CES as a biosurfactant additive in microcosms polluted with hydrocarbons.

BB15-FURFURAL REMOVAL FROM LIQUID SYSTEMS BY ACTINOBACTERIA
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1) Grupo de Investigacion Sobre Temas Ambientales y Quimicos (GISTAQ), Facultad Regional
Resistencia, Universidad Tecnoldgica Nacional, Resistencia, Chaco, Argentina. 2) Planta Piloto de
Procesos Industriales Microbiolégicos (PROIMI-CONICET), San Miguel de Tucumdn, Tucumdn,
Argentina. 3) Facultad de Ciencias Exactas y Naturales, Universidad Nacional de Catamarca, San
Fernando del Valle de Catamarca, Catamarca, Argentina, Argentina

Many industries such as petrochemical, pulp and paper, pharmaceutical, and food industries involve
processes that use or produce furfural. Furfural is a heterocyclic aldehyde obtained by dehydrating at
high temperatures of xylose; therefore, it is a characteristic compound present in acid hydrolyzates in
which the furfural concentration can usually reach 2-3 g I In the region Northeast of Argentina
(NEA), furfural is produced from detanized quebracho sawdust. In NEA, wastewaters derived from
furfural production contain around 800 mg I"* of this compound, which can cause toxic effects on living
systems if they are released into the environment without proper treatment. In the present work, the
removal of different concentrations of furfural by actinobacteria from liquid systems was studied.
Isolates of actinobacteria called L4, L6, L9 and L13 obtained from sediments of stabilization ponds of
a furfural-producing plant in the NEA region, and Streptomyces sp. A5, A6, A12, A14 and M7, obtained
from sites contaminated with other xenobiotic compounds, were selected on base of their tolerance
to furfural in Starch Casein Agar medium. In order to select the most efficient actinobacteria with
respect to their growth and furfural removal ability in liquid medium, Minimal Medium (MM) added
with a furfural concentration of 418+1 mg I as the only carbon and energy source was used. This
selection was carried out by determining the minimum relationship between the concentration of
residual furfural and the microbial growth. Streptomyces sp. A12 and M7 and strain L9 were selected
because they showed the minimal relationship. Subsequently, the selected strains, as pure and mixed
cultures, were inoculated in MM supplemented with furfural 807+10 mg I as the only carbon and
energy source. The results showed that the three pure cultures were able to grow and develop under
these conditions; however, the culture for which the relationship mentioned above was minimal, was
the consortium formed by the actinobacteria L9, A12 and M7. In order to evaluate the effectiveness
of the bioremediation process, ecotoxicity tests were carried out using Raphanus sativus seeds (radish,
Punta Blanca variety). The culture supernatants were evaluated before and after its treatment for
each condition. In response, inhibition of germination and elongation of the radicle and hypocotyl
were determined in the presence of furfural. Significant increases in these bioindicators (p < 0.05)
were obtained when the treatment was carried out with the consortium formed by the actinobacteria
L9, A12 and M7. The results obtained suggest that the selected actinobacteria consortium represents
a promising bioremediation tool for the treatment of effluents containing furfural.

BB16-BIOREMEDIATION OF LINDANE AND CHROME (VI) CO-CONTAMINATED SOILS BY
BIOAUGMENTATION WITH AN INDIGENOUS CONSORTIUM OF ACTINOBACTERIA

Bigliardo AL, Benimeli CS 2, Polti MA %3

1) Planta Piloto de Procesos Industriales Microbiolégicos (PROIMI-CONICET), San Miguel de Tucumdan,
Tucumdn, Argentina. 2) Facultad de Ciencias Exactas y Naturales, Universidad Nacional de Catamarca,
San Fernando del Valle de Catamarca, Catamarca, Argentina. 3) Facultad de Ciencias Naturales e
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Instituto Miguel Lillo, Universidad Nacional de Tucumdn (UNT), San Miguel de Tucumdn, Tucumdn,
Argentina

The technological advances and the growth of the world population have created severe problems of
mixed contamination in soils, by both organic and inorganic compounds. In particular, mixed pollution
by chromium VI [Cr(VI)] and lindane (LIN) has been reported in different environments around the
world, including the Northwest of Argentina. The treatment of co-contaminated soils is complex and
presents numerous challenges. Bioremediation is a promising technology that could successfully
remove mixed compounds. Bioaugmentation with actinobacteria represents an efficient
biotechnological tool for the mixed polluted soil reclamation. The objective of the present work was
to remove simultaneously LIN and Cr(VI) from silty loam soils, by the bioaugmentation with an
actinobacteria consortium formed by Streptomyces sp. M7, MC1, A5, and Amycolatopsis
tucumanensis ABO. Mesocosmos of 1 Kg of soil were prepared, contaminated with both pollutants and
allowed to stabilize for a month at room temperature and 50% of water holding capacity. They were
then inoculated at 0 and 30 d with the actinobacteria consortium (2 g Kg?, each strain in the same
proportion). Mesocosms were incubated for 90 d with minimal intervention of environmental
parameters. All corresponding controls were carried out. The contaminated system (CS), did not
remove LIN until the end of the assay; however, the contaminated and bioaugmented system (CBS)
showed 80% removal of the pesticide during 90 d of incubation. Both CS and CBS were able to remove
almost all Cr(VI), however, CBS could do it faster and more efficiently. The microbial counts (MC)
showed an inhibitory effect of the contaminants on the native flora of the soil, since the lowest MC
were observed in CS (8.7 x 10 7 UFC g!), which were significantly lower at the end of assay respect to
0d (1.44 x 10 8CFU g1). The highest MC were reached in bioaugmented systems (BS) (1.6 x 10 °CFU g’
1), which showed a growing profile up to 40 d of incubation and remained constant until the end of
the assay. The natural soil (NS), without any treatment, presented a constant profile in the MC
throughout 90 d (1.70-2.71 x 10 8 UFC g?), while the CBS showed a variable profile up to 40 d of
incubation and then increased, reaching similar values to SB (1.2 x 10 ° CFU g!). The enzymatic soil
activities showed a negative effect of the contaminants on them, especially catalase, which was totally
inhibited until 50 d of incubation; since then this activity was recovered, in coincidence with the
greater removal of the contaminants. The fluorescein diacetate hydrolysis activity (FDA) showed a
strong correlation with the MC. FDA ranged between 8.01 and 135.07 pg fluorescein g* h'; NS showed
the lowest FDA. Acid phosphatase activity exhibited variable profiles, but following a certain
correlation with the MC in all systems. The maximum value was 130.03 pg p-nitrophenol g* h'*in NS,
whereas the lowest was observed in CS (4.29 ug p-nitrophenol g* h?).

BB17-ISOLATED STRAIN FROM RESIDUAL SLUDGE WITH THE CAPACITY TO REMEDIATE THEM AND
WITH BIOCONTROLLING AND PLANT GROWTH PROMOTION CHARACTERISTICS

Escalante J, Lencina N, Ottado J, Gottig N, Garavaglia B.
Institute of Molecular and Cellular Biology Rosario - Rosario - Santa Fe - Argentina

A bacterial isolate (0143), obtained from vegetable oils acid residues, previously characterized by its
exoenzyme production capacity, proved to be efficient in reducing the chemical oxygen demand of
these residues. The evaluation of the toxicity of the treated residue was followed by the use of lettuce
seedlings (Lactuca sativa L) and onion bulbs (Allium cepa). In both models, it was shown that the
residue treatment with the bacterial isolate 0143 reduced its toxicity, allowing its final disposal in soils
destined for that purpose. On the other hand, in order to evaluate the plant growth promoting activity
of 0143, lettuce seedlings were inoculated with culture suspensions of 3x10® CFU/mL and biomass
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development was analyzed. The average of fresh and dry weight of the vegetative tissue was
measured in these inoculated and control plants. As a result, both parameters showed a significant
increase when 0143 was present. In parallel, isolate Ol43 was analyzed as a biocontroller. Mushrooms
used include Rhizoctonia solani, Fusarium verticillioides, Fusarium sp., Fusarium graminearum and
Macrophomina phaseolina. Isolate 0143 showed significant biocontrol capacity for Macrophomina
phaseolina. Finally, in order to identify the isolate 0143, 16sRNA and GyrA genes were amplified using
specific oligonucleotides. Since, these sequences were not enough to identify the isolate, the 0I43
genome was sequenced. The taxonomic classification was obtained by MiGA, a data management and
processing system for microbial genomes and metagenomes. According to this tool, the dataset most
likely belongs to the order Bacillales (p-value: 0.002) and probably belongs to the family Bacillaceae
(p-value: 0.019).

BB18-CLONING AND EXPRESSION IN E. coli OF THE LINA GENE FROM Streptomyces sp. M7,
ENCODING A DECHLORINASE ENZYME

Andrada Suarez EE', Sandoval EX, Ferndndez Baldo MA ?, Cuozzo SA 3

1) Planta Piloto de Procesos Industriales y Microbiolégicos [PROIMI] Consejo Nacional de
Investigaciones Cientificas y Técnicas [CONICET] — S. M. de Tucumdn — Tucumdn — Argentina. 2)
Instituto de Quimica de San Luis [INQUISAL] - Consejo Nacional de Investigaciones Cientificas y
Técnicas [CONICET] Universidad Nacional de San Luis — San Luis - Argentina. 3) Facultad de Cs.
Naturales e Instituto Miguel Lillo, Universidad Nacional de Tucumdn —S. M. de Tucumdn - Tucumdn —
Argentina.

Streptomyces sp. M7 is an actinobacterium isolated from contaminated sediments with heavy metals
and pesticides in Northern Argentina and is able to grow in the presence of hexachlorocyclohexane
isomers (y-HCH, a-HCH, B-HCH) as carbon sources. This property is due to the presence of a high and
low metabolic pathway for xenobiotics degradation, where the first enzyme corresponds to LinA,
dehydrochlorinase/dehydrohalogenase. This is able to catalyze the breaking of the highly resistant C-
Cl bonds of hexachlorocyclohexane, an essential step for its subsequent biodegradation into less toxic
metabolic intermediates and/or final products such as carbon dioxide and water. In this work, the /inA
gene belonging to Streptomyces sp. M7 that codes for dehydrochlorinase (DHC) was synthesized
(GenBank: MH703800). The sequence was adapted according to high-frequency-usage codons in E.
coli. In the sequence redesign process, two restriction sites, Ncol and Xhol, were added, which are in
the bacterial vector pET28a+ used for the expression of 6xHis-tagged N-terminal proteins with a
thrombin site. Previously, the synthetic DNA sequence was constructed and cloned in a pTOP Blunt V2
plasmid that was later treated with both restriction enzymes, giving rise to an expected fragment of
475 bp. The released fragment was cloned into the pET28a+ vector and was transformed in competent
E. coli BL21 (DE3) host cells with T7 phage promoter. In the same way, transformants were obtained
with the expression vector without the cloning fragment and used as control. It should be noted that
the plasmid sequence construction and analysis were performed using the Vector NTI software.
Subsequently, for the differential expression assay optimization, different conditions were analyzed:
0.4 mM, 0.7 mM, and 1 mM of IPTG, temperatures of 30 and 37 °C and variable times. The most
favorable setups were 1 mM of IPTG, 37 °C, and 2 hours of incubation. Subsequently, the cell-free
extract was obtained by sonication and analyzed by SDS-PAGE. The stained gels showed a differential
band of approximately 39,000 Daltons, confirming the expression of the LinA-6xHis fusion protein.
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This approach will allow the analysis of the LinA enzyme, as well as its subsequent application in
bioremediation technologies.

BB19- MYCOREMEDIATION OF CITRUS WASTEWATER BY WHITE-ROT FUNGI IMMOBILIZED IN Luffa
cylindrica.

Benitez SF*?, Saguchi EY?, Acosta GA™, Zapata PD*?, Sadafioski MA??, Levin LN°, Fonseca MI*?

1) Laboratorio de Biotecnologia Molecular, Facultad de Ciencias Exactas Quimicas y Naturales.
Instituto de Biotecnologia Misiones “Dra. Maria Ebe Reca” (INBIOMIS), Universidad Nacional de
Misiones., Posadas, Misiones 2) CONICET-CABA. 3) Laboratorio de Micologia Experimental, FCEyN,
UBA, INMIBO-CONICET-CABA.

Citrus-processing industries produce large volumes of wastewater (WW) characterized by a high
content of organic matter, presence of pesticides, and terpenes. Although several strategies were
developed for their treatment, white-rot fungi (WRF) have emerged as a promising alternative owing
to their high tolerance and ability to degrade xenobiotics. WW can inhibit fungal growth due to the
presence of toxic compounds and/or bacterial proliferation, therefore fungal immobilization on low-
cost lignocellulosic materials is proposed as an effective approach to increase their stability. The aim
of this work was to evaluate two WRF immobilized on lignocellulosic material for the mycoremediation
of real citrus WW. The strains Phlebia brevispora BAFC 633 and Pleurotus pulmonarius LBM 105 were
immobilized on Luffa cylindrica. Citrus WW and L. cylindrica were kindly provided by Cooperativa
Citricola Agroindustrial de Misiones Ltda. (Leandro N. Alem, Misiones) and Espudela (Jardin América,
Misiones), respectively. The L. cylindrica was washed with tap water, rinsed with distilled water, oven-
dried at 40 + 2 °C, and cut into 1 cm? pieces. All the experiments were carried out in triplicate in 250
mL Erlenmeyer flasks containing 1 g of L. cylindrica. Initial moisture was adjusted to 75 % w/w with
Czapek medium (sucrose 30 g/L; K;HPO4 1 g/L; KCl 0.5 g/L; MgSO4 7H,0 0.5 g/L; NaNOs 20 g/L).
Autoclave-sterilized flasks were inoculated with three agar plugs (~7 mm @) of each strain and were
incubated for different time periods (0, 3, 6,9, and 12 days) at 28 + 1 °C under static conditions. After
incubation, 50 mL of filtered citrus WW was added to the cultures, and flasks were incubated for 10
extra days (treatment), destructive samples were taken every 48 h. The control consisted in WW
without immobilized fungi. Supernatants were obtained by centrifugation at 4600 xg for 10 min.
Chemical oxygen demand (COD) and toxicity were determined following standard protocols (open
reflux method and Lactuca sativa seed germination/root elongation test, respectively). COD variation
was estimated as:

@)
% PR =

* 100

where A and B are COD before and after treatment respectively. A significant COD reduction was
observed for both strains. P. brevispora BAFC 633 reached 83.01 + 1.81 COD reduction after 10 days
of treatment without prior incubation. For P. pulmonarius LBM 105 a 92.82 + 5.18 % COD reduction
was determined after 10 days of treatment without prior incubation, and 94.26 + 5.18 % with 9 days
of incubation. However, toxicity test showed that the treatment with P. pulmonarius LBM 105 without
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prior incubation was the most efficient for toxicity reduction. Treatments with P. brevispora BAFC 633
were not able to reduce toxicity probably due to the persistence and/or production of toxic
metabolites. Therefore, these results show that the treatment with P. pulmonarius LBM 105
immobilized in L. cylindrica is a promising alternative strategy for the mycoremediation of real citrus
WWw.

BB20- ANTIBACTERIAL, ANTI-BIOFILM AND ANTI-QUORUM-SENSING ACTIVITIES OF PYRIMIDINE-
QUINOLONE HYBRIDS

Martinez F*, Lujgn AM %, Diaz 1%,Cobo J 2, Enriz RD 3, Carpinella MC?

1) Laboratorio de Quimica Fina y Productos Naturales, IRNASUS-CONICET-UCC - Cordoba - Cordoba -
Argentina. 2) Departamento de Quimica Inorgdnica y Orgdnica, Universidad de Jaén, Campus - Jaén -
Espada. 3) Facultad de Quimica, Bioquimica y Farmacia, UNSL- IMIBIO- San Luis - San Luis - Argentina.

Antibacterial resistance is a growing concern in health care due to the lack of effective antibacterial
therapeutic entities. One attractive strategy to tackle bacterial infections is to inhibit biofilm formation
and the production of virulence factors that are regulated by the Quorum Sensing (QS) system. Among
the potential entities showing effectiveness against these targets, molecular hybrids containing
promising pharmacophores arise as encouraging agents. Under this scenario, the antibacterial, anti-
biofilm and anti-QS activities of a series of 28 synthetic quinolone-pyrimidine hybrids were evaluated.
These compounds contain a hydrophobic tail (p-chlorophenyl or naphthyl) attached to a pyrimidine,
scaffold linked by 1-phenylpropenone, a piperazine ring or an aminophenyl fragment, to a polar head
of a quinolone. The antibacterial activity was determined against the Gram-positive bacteria
Staphylococcus aureus methicillin sensitive and resistant (MSSA and MRSA) and Bacillus subtilis; and
the Gram-negative bacteria Pseudomonas aeruginosa and Escherichia coli. Compounds 43, 68, 73, 77,
78, and 79 showed to be effective against MSSA, MRSA and B. subtilis. Compound 78 was the most
potent against MSSA (MIC= 4 pg/mL) and B. subtilis (MIC= 8 pug/mL). Compounds 68, 73 and 79
inhibited E. coli growth, being 68 the most active (MIC= 16 pg/mL). Since compounds with MIC values
lower than 10 pug/mL are considered as very interesting, the obtained results here are encouraging.
Preliminary structure-activity relationship analysis established that any of the compounds with
antibacterial activity harbored the quinoline group or 1-phenylpropanone as a linker. In addition, it
was found that the naphthalene ring as a substituent in the hydrophobic portion of the molecule
showed advantages over p-chlorophenyl. A bactericidal effect was observed for compounds 68, 78
and 79 by time-kill curves in S. aureus. On the other hand, compounds 43, 68, 77, 78 and 79 showed
anti-biofilm effects on MSSA, while compound 68 inhibited the formation of E. coli biofilm.
Surprisingly, compounds 56, 95 and 113 inhibited MSSA biofilm formation; however these were not
active on MSSA planktonic cells. The same was observed in compound 42 against E. coli. Compound
78 showed biofilm prevention concentration (BPC) of 8 ug/mL and a minimum biofilm eradication
concentration (MBEC) of 16 pug/mL. For E. coli the most active anti-biofilm compound was 68 (BPC= 8
pug/mL). None of the compounds showed P. aeruginosa anti-biofilm activity. Interestingly, any of the
28 compounds showed anti-QS activity in S. aureus (QS regulated hemolysin production) and in P.
aeruginosa (QS regulated pyocyanin production). Our results suggest that compounds 68, 78 and 79
could serve as promising leads for the development of new antibacterial agents to treat infections
caused by planktonic and sessile S. aureus and E. coli cells. Further studies will be performed to
elucidate the mechanism of action of each compound.
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BB21-BIOMASS PRODUCTION OF Vishniacozyma victoriae USING AGRO-INDUSTRIAL WASTES IN
BATCH AND SEMICONTINUOUS CULTURES

Gorordo MF?, Lucca ME?, Sangorrin MP*.

1) PROBIEN, Neuquén, Argentina. 2) PROIMI, Tucumdn, Argentina. Grupo Biodiversidad y
Biotecnologia de levaduras.

Biological control agents (BCA) are widely proposed as an alternative to chemical fungicides to prevent
fungal diseases in organic pear production. Vishniacozyma victoriae yeast was previously isolated and
selected because of its biocontrol effectiveness. To obtain high amounts of BCA it is necessary to scale
up the production process using different reactor configurations and low-cost culture media. This
work aimed to evaluate the biomass production of V. victoriae in batch (BC) and semicontinuous (SC)
culture using two agro-industrial wastes. Cheese whey powder (CWP), from the lactic industry and
apple juice waste (AJW), from the juice industry. Two culture media were optimized using a central
composite design (DCC), the composition for each was: AJW 44.4%(v/v), urea 2 g/L, KH,PO4 7.3 g/L,
and CWP 80 g/L, (NH4),S04 1.2 g/L, KH,PO,4 10 g/L. BC and SC fermentations were carried out in a 15
L stirred-tank bioreactor with 12 L of working volume with each culture medium. The SC was fed three
times at 24-h intervals, before feeding, 5 L of culture contents was removed, and 5 L of fresh culture
was then added reaching 27 L volume production. All fermentations were carried out at 20°C, 300 rpm
and 0.64 vvm of aeration. The colony forming unit (CFU) and dry weight (DW) of the yeast biomass
were evaluated in both cultures. The DNS method was used to determine the total reducing sugar (RS)
concentration and the ammonium content was analyzed using an enzymatic kit. In BC cultures with
CWP, the dry weight was 103 g and the CFU was 3.3.10%2 reaching a 1.5 g/h production in 68 h of
incubation whereas with AJW we obtained 124 g DW and 3.10%% CFU after 62 h of incubation with a 2
g/h of production. In SC culture, we obtained a total of 221.2 g DW and 1.8.10%* CFU after 105 h of
incubation reaching a production of 2.1 g/h and 300.8 g DW and 3.9.10%° CFU after 127 h of incubation
reaching a production of 2.4 g/h using CWP and AJW respectively. The initial ammonium content was
0.44-0.55 g/L in CWP and the consumption was 0.33 g/L in BC and 0.48 g/L in SC, instead, using AJW
the initial content was 0.87-1.1 g/L and the consumption was 0.41 g/L in BC and 0.54 g/L in SC. The
initial RS concentration was 45-47 g/L using AJW and the consumption was 19 and 21 g/L for BC and
SC respectively, instead, using CWP the initial RS concentration was 40-66 g/L and the consumption
was 15 and 20 g/L for BC and SC respectively. The results showed that SC culture improves BCA
production and reduces the total downtime (harvest, clean, sterilize and prepare) between successive
reactors for biomass production. Using AJW increases 5 times the UFC and 1.4 times the dry weight,
instead, these parameters are similar in BC culture with both agro-industrial wastes. Future research
will focus on evaluating and comparing the effectiveness of BCA biomass grown in both culture
medium and in the two reactor configuration in semi-commercial scale assays in a packing line.

BB22-BIOPOLYMER PRODUCTION USING HYDROCARBON-DEGRADING MICROBIAL CONSORTIA

Bertola G*, Corti Monzdn G, Herrera Seitz K?, Murialdo S*

1) Instituto de Ciencia y Tecnologia de Alimentos y Ambiente (INCITAA), Facultad Ingenieria, UNMdP,
Mar del Plata, Buenos Aires, Argentina. 2) Instituto de Investigaciones Bioldgicas (1I1B), UNMdP, Mar
del Plata, Buenos Aires, Argentina.
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Polyhydroxyalkanoates (PHAs) are biodegradable microbial polymers, emerging as an alternative to
petroleum-based plastics. The industrial production of PHAs using bacteria is widely studied but less
information exists about the production of PHAs using microbial consortia. In order to reduce costs,
the utilization of hydrocarbon (HC) wastes may emerge as an interesting option. Wastes such as bilge
water from ships, with a high hydrocarbon load, are very abundant in port regions and are often
discharged into the sea, polluting its surroundings. The objective of this work was to analyze the
production of PHAs and to characterize the biopolymer(s) obtained from HC-biodegrading microbial
consortia present in bilge wastes, using them as the carbon source. Bilge consortium (BC) cultures
were grown in seawater with the addition of phosphorus and nitrogen. Growth conditions were
adjusted by varying various factors, such as culture volume (50, 150ml), bilge concentration (0.25%
v/v, 1% v/v, 2% v/v) and nitrogen source, NaNOs (0.05% m/v, 0.2% m/v). Bacterial growth was
determined by OD 600nm. PHAs were extracted by treatment with 1% NaClO and abundance was
estimated as percent accumulation. Volumes of 150 ml and bilge concentrations of 0.25% v/v proved
to be more practical for testing. Regarding nitrogen concentrations, no significant differences were
found for cellular growth or PHAs accumulation, which was around 60% w/w. Simultaneously, the
ability of the consortium to degrade total HC was measured. After 7 days of culture, a biological
degradation of 74% was determined. Finally, cheese whey 2% v/v was used as a nutrient source
simultaneously with the bilge. A higher bacterial growth was achieved, with minimal decrease in the
percentage of PHA accumulation. Fluorescence microscopy (staining with Nile Blue) confirmed the
presence of PHAs in the aforementioned cultures. The biopolymers obtained will be analyzed for
identification. Since a 16S metagenomic analysis of the consortium used was available, an in silico
analysis of the main genera identified in the sample (Marinobacter, Alcanivorax and Parvibaculum)
was also performed. One or more copies of genes related to PHAs metabolism (phaC, phaP and phaA)
were found in all genera present. The results of this work contribute to the knowledge on the
production of biopolymers from hydrocarbon wastes by means of microbial consortia, and would help
in the future design of bioremediation processes of bilge wastes coupled to the obtaining of value-
added products.

BB23- A MANGANESE OXIDIZING Pseudomonas IS APPLICABLE FOR MERCURY BIOREMEDIATION.

Lombardo R, Lescano J, Ottado J, Checa SK, Gottig N

Instituto de Biologia Molecular y Celular de Rosario (IBR-CONICET-UNR)-Rosario-Santa Fe-Argentina.

Nowadays, heavy metal pollution has become one of the most serious environmental problems. The
treatment of these metals is of special concern due to their recalcitrance and persistence in the
environment. Various physical-chemical methods for heavy metal removal from wastewater have
been extensively studied but they are inefficient, expensive and produce additional waste with greater
potential for contamination. In a previous work, a Pseudomonas sagittaria strain named MOB-181
(MOB: Manganese-oxidizing bacteria) was isolated from two groundwater treatment plants currently
in operation in Argentina. This environmental isolate formed biofilms and efficiently directed Mn
removal from groundwater. Since MOB-181 has the potential to be used for metal bioremediation, its
genome was sequenced to search for genes implicated in metal resistant. Here, we found genes
possibly involved in Mercury (Hg) resistance, grouped in three different clusters throughout the MOB-
181 genome. Therefore, it was interesting to evaluate the Hg resistance of this bacterium and its
potential to remove this toxic metal from contaminated water. In addition, two reference bacterial
strains P. aeruginosa PAO1 and P. putida KT2440, which do not contain Hg resistance genes, were
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included as controls. First, MOB-181 growth on solid Lept-Mn medium, especially used for Mn(ll)
oxidation, in the presence of different Hg(ll) concentrations was evaluated. The results showed that
this bacterium resisted up to 50 uM Hg(ll), and is significantly more tolerant than P. aeruginosa PAO1
and P. putida KT2440 (0,5 uM and 15 uM, respectively). Second, the tolerance to Hg(ll) was evaluated
in biofilms of MOB-181 formed on liquid Lept-Mn medium, after a 6 days statical incubation at 282C,
showing that MOB-181 biofilms are also resistant to Hg(ll) .Finally, to determine if Mn oxides formed
by MOB-181 have an impact on Hg(ll) removal, MOB-181 biofilms were grown in the Lept medium in
the presence or absence of Mn(ll), in the last condition the biofilms are covered with Mn oxides. Then,
these biofilms were incubated statically at 282C with Lept or groundwater supplemented with 1 uM
or 5 uM Hg(ll). Daily samples of the supernatants were taken during 4 days, and the remanent toxic
metal was determined using a bacterial biosensor. This biosensor is a genetically modified bacterium
that couples the detection of soluble Hg?* to the production of green fluorescent protein (GFP) that
can be easily detected and quantified using a fluorescence reader. The results obtained showed that
MOB-181 biofilm can remove Hg(ll) in all the conditions tested with minimal differences between
them. This work indicates that MOB-181 has a high biotechnological potential to be applied to Hg(ll)
bioremediation processes.

BB24-RESIDENTIAL WASTEWATER TREATMENT IN BIOELECTROCHEMICAL WETLANDS
Giunta SV, Bonanni PS, Busalmen JP

Ingenieria de interfases y bioprocesos (lIBio), Instituto de investigaciones en ciencia y tecnologia de
materiales (INTEMA), CONICET-UNMdP, Mar del Plata - Buenos Aires - Argentina.

Decentralized wastewater treatment appears as the better option for securing provision of sanitation
services to the increasing population of low- and middle-income countries. Within available
technologies, constructed wetlands have demonstrated to be efficient in terms of functionality and
costs, but are intensive in the use of land, which had limited their application. Bioelectrochemical
wetlands are an evolution of traditional constructed wetland that making use of biocompatible
electricity conducting fillings materials, introduce a redox potential vias at the systems interior to
enrich an electroactive microbial population. This population has demonstrated to be much more
efficient in terms of water depuration capacity than that typically grown on traditional non-conductive
filling and optimize the performance of wetlands as treatment systems, which are now less intensive
in land use, opening the avenue for their expansion as a real technological alternative to cover
population needs. Our group has developed a functional model of residential scale bioelectrochemical
wetlands that has been installed in a number of family houses in Mar del Plata city aiming at validating
their effectiveness and identifying their weaknesses, in order to complete the technology
development process at TRL9 (technology readiness level 9). In this work we present the results
obtained along this technology validation program.

BB25-CONTRIBUTIONS IN THE ELUCIDATION OF THE SIGNALING PATHWAY OF THE PLANT DEFENSE
ROUTE PROMOTED BY Gluconacetobacter diazotrophicus IN Arabidopsis thaliana

Srebot MS 1, Ripa MB 2, Ferretti MD?, Bettucci G, Martinez ML?, Orellano EG? Rodriguez MV 1
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1) Facultad de Cs. Bioquimicas y Farmacéuticas (Farmacobotdnica, Area Biologia Vegetal,
Departamento de Ciencias Bioldgicas). 2) Facultad de Ciencias Bioquimicas y Farmacéuticas (IBR-
UNR.Conicet)

Plants respond to biotic and abiotic stimulus from the environment in a specific way that involves
induction of genes whose products help plants in adaptation. ISR is a systemic resistance induced by
some non-pathogenic bacteria that can suppress disease in plants. Phytohormone signaling pathways,
such as salicylic acid (SA), Jasmonic Acid (JA), and Ethylene (ET) are found to play crucial regulatory
roles. Bacterial counting, histo-anatomical studies and pigment determination have previously shown
that A. thaliana plants inoculated with G. diazotrophicus were colonized by Ralstonia
pseudosolanacearum to a lesser extent than non-inoculated plants, therefore indicating that this
endophytic bacterium produces a priming in defense routes of the plant, preventing pathogen
colonization. The goal of the present study was to evaluate the expression levels of ISR-associated
gene pdf1.2, defense-related genes pri, pr5, and myc2, and a fitness, related to plant redox status, in
A. thaliana after inoculation with an endophytic diazotroph, a pathogenic bacterium, and when
treated with both. Seeds of A. thaliana Col-0 were grown in substrate soil: pearlite (90:10) and
cultivated in a growth chamber at 24°C, 60% relative humidity with a photoperiod of 16 h/8 h. After
14 days, plants were inoculated by soil drenching with 108 CFU/g of soil of G. diazotrophicus Pal5 (Gd+)
or R. pseudosolanacearum GMI1000 (Rso+). Controls (C) were inoculated with sterile water. Double
inoculated plants (Gd+Rso+) resulted of inoculating Gd+ plants with 10° CFU/g of soil of R.
pseudosolanacearum 5 days after the first inoculation. 5 days after each treatment, total RNA in aerial
parts of A. thaliana was isolated using TRIzol reagent (Invitrogen) according to the manufacturer's
instructions. cDNA was synthesized using M-MLV reverse transcriptase (Promega) and gqPCR was
carried out using HOT FIREPol EvaGreen gPCR Mix Plus (Solis Biodyne), following the manufacturer's
instructions. StepOne Real-Time PCR system (Applied Biosystems) was used. Three biological
replicates were analyzed three times. The amount of transcripts was presented as the ratio between
the gene of interest and the reference gene (where ACt refers to the difference in the threshold cycles
between the genes of interest and reference). FITNESS transcripts are strongly downregulated as a
rapid antioxidant response of the plant. Analysis of fitness gene expression in Rso+ plants shows
reduced expression compared to those Gd+ and Rso+Gd+, indicating Rso+ plants being under ROS
stress. No significant changes (p<0,05) were found in transcription levels for genes pri, pr5, pdf1.2
and myc genes at 5 dpi in leaves. Anatomical studies using Col-0 and Sid2 mutants showed that
changes involved in ISR were dependent on plant organ and on time, therefore suggesting that further
studies of ISR related genes expression in roots and at different times post inoculation are needed.

BB26-IF THE FORMATION OF CELLULAR AGGREGATES DEPENDS ON NUTRITIONAL CONDITIONS, IS
IT POSSIBLE A MATHEMATICAL MODEL TO DESCRIBE THIS BACTERIAL BEHAVIOR?

Daniel MA?, Gotting AS.22, Beraha N*, Carusela MF*2, Vullo DL.12

1) Instituto de Ciencias, Universidad Nacional de General Sarmiento, Los Polvorines, Buenos Aires,
Argentina. 2) CONICET, CABA, Argentina

Bacterial aggregation is usually considered as a step prior to adhesion to a surface for the biofilm
establishment described as the second microbial lifestyle. However, the formation of clusters that
remain in suspension has already been described as a third microbial lifestyle. The Reconquista River
native Pseudomonas extremaustralis 2E-UNGS (former P. veronii 2E) is able to form self-aggregates,
develop biofilms and biosorb metals, secretes biosurfactants and exopolymeric substances, properties
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that contribute to its application in the design of innovative environmental biotechnologies. The aim
of this work was to study the kinetics of P. extremaustralis 2E-UNGS aggregation by the integration of
image capture with computational modeling. As these clusters were previously observed under
different nutritional conditions, the effects of broth composition, carbon source nature and its
concentration were evaluated at 32 2C along 12 h. Growth parameters were recorded monitoring
optical density (600 nm), pH and colony forming unit count. Kinetics of microbial aggregate formation
was studied by applying brightfield microscopy capturing 2D microscopy images then analyzed with
the FIJI® “Analyze Particles". A dispersion of cellular aggregates was obtained as a time function, by
processing their area, width and height. The complex culture medium with 5% glucose promoted the
formation of small and compact cellular aggregates for P. extramaustralis 2E-UNGS. In contrast, the
saline medium with 2% glycerol promoted larger and characteristic structures with extensions giving
rise to lower density clusters, exceeding 1 mm in width. Regarding a theoretical approach, the
evolution of the cell aggregation was numerically studied considering a computational model that
couples the dynamics of bacterial aggregates with the nutrients availability given by a reaction-
diffusion equation. The proposed model showed that the preference to form small size clusters is
achieved when the aggregation rate decreases while the fragmentation rate increases. These first
steps in the integration of the experimental and numerical results contributed to preliminary explain
some of the mechanisms underlying the phenomenon of bacterial aggregation.

BB27-EVALUATION ON FIELD TRIALS OF DIFFERENT INOCULATION STRATEGIES OF Bacillus SP. CHEP5
TO INDUCE THE DEFENSE RESPONSE OF PEANUT CROP AGAINST Thecaphora frezii.

Figueredo MS*; Tonelli ML'; Loser U; Kearney M?; Zuza M?; Peralta V’; Rago A%3; Fabra A'.

1) Instituto de Investigaciones Agrobiotecnoldgicas (INIAB, CONICET-UNRC). 2) Dpto. Biologia Agricola,
FAV-UNRC. 3) CIAP INTA. 4) IPAVE-CIAP-INTA

Fungal diseases are a major limitation in peanut production. One of the diseases of great importance
in Argentina is peanut smut, caused by the fungus Thecaphora frezii. To date, there is no efficient
control strategy for this pathogen. The use of biocontrol agents represents an alternative for the
peanut smut management. The antagonistic effect of these agents may be mediated by ISR (Induced
Systemic Resistence). This phenomenon is defined as the physiological state of plants in which their
defensive capacity against a wide spectrum of pathogens is increased. The aims of this study were to
evaluate in field trials: 1. different inoculation strategies of the biocontrol agent Bacillus sp. CHEP5
(CHEPS5) to select those more effective. 2. If the biocontrol activity was mediated by ISR. Three trials
were carried out in different seasons (2019-2020, 2020-2021 and 2021-2022). The inoculation
strategies evaluated were: 1)-CHEP5 applied to seed (T2), 2)-CHEP5 applied to seed followed by a
foliar application at 10 days prior to peg development(T3), 3)- CHEP5 applied to seed and foliar
application the date of peg development(T4), 4)- foliar application of CHEP5S at 10 days prior to peg
development (T5) and 5)- foliar application of CHEP5 at the date of the peg development (T6).
Untreated plots were used as controls (T1). At harvest time, the incidence of peanut smut was
evaluated as a percentage of affected pods, and the severity according to the degree of affectation,
using a diagrammatic scale of five degrees (0-4). In addition, from the momento of peg development,
systemic tissue samples were taken every 7 days in order to determine the activity of peroxidases
(PX) and the content of phenolic compounds(PC).In the first trial (2019-2020), there was a reduction
of the smut incidence and severity in plants treated with T2, T3, T4 and T5. Accoding to these results,
increased PX activity and PC content were determined in plants from treatments T2, T3 and T4
compared to T1. During the second trial (2020-2021), similar values of disease incidence and severity
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were obtained, standing out T3 and T4 as the best inoculation strategies. These plants also showed
an increased PC content compared toT1. In the last trial (2021-2022) there was no reduction in
incidence or severity of peanut smut in plants treated with the different inoculation strategies
compared to T1. As expected no increment was registrated in PX activity. However, a slight increment
in the accumulation of PC was observed in plants treated with T2 and T3. We conclude that the
application of Bacillus sp. CHEPS to seed, followed by a foliar application at 10 days prior to peg
development represents an effective alternative to control peanut smut. Moreover, this protection
is associated to an increased PX activity and especially to a higher PC accumulation as result of Bacillus
sp. CHEP5 defense response induction in peanut.

BB28-GREEN SYNTHESIS OF SELENIUM NANOPARTICULES WITH ANTIFUNGAL ACTIVITY AGAINST
THE WOOD-ROTTING FUNGI Oligoporus pelliculosus

Ordofiez OF*?, Aparicio F ¥, Zapata C3, Pescuma M*?

1) Centro de Investigacion y Extension Forestal Andino Patagonico (CIEFAP), Esquel, Chubut, Argentina.
2) CONICET Consejo Nacional de Investigaciones Cientificas y Técnicas. 3) Universidad Nacional de la
Patagonia San Juan Bosco (UNPSIB), Esquel, Chubut, Argentina.

Nanoparticle (NP) synthesis of different sizes, shape and dispersive characteristics is gaining interest
in nanotechnology. Nanoparticles are often produced by chemical methods using toxic chemicals and
extreme physical conditions (high temperatures and/or pressures). The synthesis of biogenic NPs using
microorganisms is a low-cost green technology. These NPs are more stable and have greater
antimicrobial activity than those of chemical synthesis. NPs can improve the properties of wood such
as resistance to abrasion, ultraviolet rays, improve gloss, transparency and hydrophobicity, act as fire
retardants and biocides. Recently, selenium nanoparticle (SeNPs) production has gained popularity
due to its low toxicity in humans and its high antioxidant, anticarcinogenic and antimicrobial capacity.
It was also reported that SeNPs can inhibit the formation of bacterial biofilms and the development
of fungi. The aim of our work was to study the ability of Delftia sp. 5 to produce SeNPs able to inhibit
the growth of the brown-rotting fungus, Oligoporus pelliculosus, in Nothofagus pumilio (Lenga) sawn
wood. The Delftia sp. 5 resistance to Se and its ability to produce antifungal SeNPs was analyzed in
this work. The Delftia sp. 5 growth inhibition in the presence of selenite was determined by measuring
the optical density at 600 nm, while SeNPs production was determined by the change of color of the
culture medium (yellow to red). The SeNPs concentration was determined by ICP-MS and
characterized by transmission and electron microscopy (TEM and SEM), dynamic light scattering (DLS).
Delftia sp. 5 showed an optimal SeNPs production when Se concentration was 160 mg I-1 and its
growth was inhibited at a concentration of 640 mg/L. Bacterial cell pellets Se concentration was 6.290
+ 0.163 mg I-1. The strain produced spherical nanoparticles with sizes between 83.00 + 0.18 and
151.00 % 0.20 nm with a negative Z potential of -40 + 2.00 mV. Moreover, SeNPs produced by Delftia
sp. 5(33.6 £ 0.107 mg I-1 Se) were shown to inhibit the growth of O. pelliculosus in agar plates and in
Lenga wood samples. Delftia sp. 5 SeNPs could be used for embedding Lenga wood previous to drying
for preventing the growth of the deteriorating fungi O. pelliculosus by deteriorating fungi.

BB29-USE OF Penicillium rubens LBM 081 LIPASES FOR THE BIODEGRADATION OF LIPID-RICH
WASTEWATER

Ortellado LE 2, Benitez SF*2, Villalba LL*?, Zapata PD *?, Fonseca MI.*?
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1) Laboratorio de Biotecnologia Molecular (BIOTECMOL), Instituto de Biotecnologia de Misiones "Dra.
Maria Ebe Reca", Facultad de Ciencias Exactas, Quimicas y Naturales, Universidad de Misiones,
Misiones, Argentina. 2) CONICET. Buenos Aires, Argentina.

Excess lipids cause serious environmental problems such as clogging of the sewer line and the
generation of an oily layer on the surface of the water that prevents the penetration of oxygen and
sunlight, affecting aquatic life. The removal of pollutants is the treatment process through which water
passes to eliminate any type of pollutant. Existing physicochemical treatment methods for lipid-rich
wastewater are costly, environmentally unfriendly and pose a secondary pollution problem. The use
of enzymes in various industrial sectors is booming, due to the fact that their catalytic capacity has
been superior to that of many chemical catalysts or the increasing need to use methods that are less
harmful to the environment. These enzymes have been obtained from different sources: plants,
animals and microorganisms. The latter being the most important. Lipases are enzymes that catalyze
the hydrolysis of triacylglycerides at the lipid-water interface. Microbial lipase-mediated
bioremediation (E.C. 3.1.1.3) presents an attractive alternative approach to overcome these problems.
With this context in mind, this work focused on the application of lipases produced by the isolation of
Penicillium rubens LBM 081 from the province of Misiones. For this purpose, in the first instance, a
supernatant with a lipase activity that reached a titer of 2780 U/mL was used. Subsequently,
treatments were carried out using different percentages of the supernatant (26 and 44 %) on synthetic
olive effluents (consisting of a mixture of olive oil and non-potable water 2:1) and a household effluent
(consisting of a mixture of water, non-potable, plus sunflower and olive oils 2:1:1 obtained after two
cycles of use in kitchen frying) in which the removal percentages based on COD and the amount of
total oils and fats were evaluated for a period of 6, 24 and 48 h at 30°C at 140 rpm. Toxicity tests were
carried out with the treatments that showed the best removal of both COD and oils and fats in both
effluents tested, using Lactuca Sativa seeds, with which the germination index and relative growth
index were calculated. From the analysis of the data obtained, a decrease of 50 % was observed for
the case of the effluent with olive oil using 44 % of supernatant for both COD and the amount of total
oils and fats at 24 hours. While for the case of household effluent, a 4 % and 44 % removal rate was
obtained using 26 % and 44 % supernatant respectively for COD, and a 20% removal rate using 26%
supernatant and a 29% removal rate using 44 % supernatant for total oils and fats. Toxicity tests
showed good germination rates of the seeds used and relative growth rates greater than 0.8 in the
treatments carried out with 44 % supernatant, demonstrating a decrease in the inhibition of root
elongation of the seeds.

BB30-Selection of native bacteria from rice soils resistant to glyphosate, clomazone and kifix, to be
used as biodegrading agents

Cuadra PN, Fontana GL, Farias AR, Jorge NL.2, Vullo DL3

1) Grupo de Investigacion sobre Temas Ambientales y Quimicos, Facultad Regional Resistencia,
Universidad Tecnoldgica Nacional, Resistencia, Chaco, Argentina. 2) Laboratorio de Investigaciones en
Tecnologia Ambiental, Facultad de Ciencias Exactas y Naturales y Agrimensura, Universidad Nacional
del Nordeste, Corrientes, Argentina. 3) Instituto de Ciencias, Area de Quimica, Universidad Nacional
General Sarmiento, CONICET, Los Polvorines, Buenos Aires, Argentina.

Rice is the main crop worldwide, covering about 11% of the planet’s arable land and constitutes a
strategic component of the diet adopted for more than half of the world population. In Argentina, 3%
of its production is in the Province of Chaco. Glyphosate, clomazone and kifix, are herbicides
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commonly used in rice crops for weed control, generating alterations in the soil ecosystem, and
affecting the trophic chain. In this province, several studies reported poisoning cases in humans by
herbicide applications, particularly in La Leonesa. Consequently, local producers requested assistance
to find a prompt solution for this environmental concern. As demonstrated, the ability of certain soil
bacteria to degrade these types of pollutants ensures an onsite detoxification process. For this reason,
the objective of this work was to isolate native bacteria from soils of rice crops, resistant to a mixture
of agrochemicals composed by the commercial formulates of glyphosate, clomazone and kifix, to be
applied in biodegradation tests. The soils samples were taken from 3 areas of a field intended for rice
cultivation, located in La Leonesa: 1. Virgin area without registered pesticide applications (ZA), 2. Area
without applications for a decade (ZB), and 3. Crop area with continuous application of agrochemicals
(ZC). As a first approach, counts of cultivable microorganisms were carried out in a traditional nutrient
medium (PCA) and an oligotrophic medium (AS= soil agar) with and without pesticides (CP and SP
respectively). Differences were detected both in number and in the diversity according to the sampling
area, the composition of the medium and the presence of pesticides. In parallel, mixed cultures were
obtained from soil suspensions in a saline broth (M9) with 0.5% m/v glucose and 1% v/v of the same
herbicides, obtaining new isolates in M9 agar (AM9). As a result, 24 strains were selected and purified
from AS-CP, PCA-CP and AM9. Toxicity was evaluated by exposing these isolates to increasing
concentrations of herbicides in agar cultures, registering a greater growth inhibition in AS-CP with
respect to PCA and AM9, probably related to pesticide interactions with medium components
lowering the bioavailability. From these tests, 16 strains were selected according to their resistance
to the highest concentrations of the mixture (from 0.25% in AS-CP to 15% in PCA-CP). Finally,
resistance assays were performed in M9 broth supplemented with increasing concentrations of
herbicides (1-20% v/v), detecting 9 strains capable of developing up to 15% v/v. In further studies,
pesticide biodegradation by-products will be screened in cultures supernatants. Regarding that the
agrochemical applications in crops will eventually not be discontinued, this work represents the first
step to develop an alternative based on native bacteria bioinoculants for the future quality recovery
of Chaco rice production soils.

BB31-THE ROLE OF PLANT GROWTH-PROMOTING BACTERIA AS REDUCTING AGENTS OF THE
PHYTOTOXIC EFFECTS OF IVERMECTIN IN FLOATING AQUATIC SPECIES

Mutonni M?, Baglietto J*, Lacava JE*3, Denaro MA?, Bernabeu, PR?

1) Facultad de Ingenieria y Ciencias Exactas (FAIN), Universidad Argentina de la Empresa (UADE),
Buenos Aires, Argentina. 2) Instituto de Tecnologia (INTEC), Universidad Argentina de la Empresa
(UADE), Buenos Aires, Argentina. 3) CONICET. Buenos Aires, Argentina.

The Paranad River Delta region is a huge mosaic of wetlands, which is home to a high number of cattle
per hectare. This is due to the displacement of livestock activity to areas considered less productive.
In this area, cattle ranching has a large number of head of cattle, as well as an incipient increase in
bubal cattle. In tropical areas, parasite infections associated with basic conditions of animal
management, overcrowding, among others, cause great economic losses. lvermectin (IVM) is a widely
used antiparasitic used for the control of helminth parasites. This compound is characterized by a
short retention period and partial assimilation by the animals. After administration, 62 to 98% of the
applied compound can be released to the environment through the animal's excreta without being
metabolized. Due to its hydrophobicity and its ability to strongly associate with soil particles and
organic matter, it is expected that the compound will move from higher to lower areas following a
runoff gradient. Floating aquatic plants have been widely studied for their ability to remove pollutants
from different environmental compartments. The use of species of the genus Salviniaceae has
demonstrated their ability to remove both inorganic and organic pollutants. However, due to the
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phytotoxic effects of contaminants, it is expected that this ability will be affected. The use of plant
growth-promoting bacteria has been shown to be beneficial in improving photosynthetic parameters,
such as chlorophyll and carotenoid content, and physiological parameters, such as increased
photosynthetic biomass, of treated plant species. The present work proposes the isolation of bacteria
from the Delta and South Parana Islands, from environmental samples of sediments, water and
individuals of Salvinia biloba in Luria Bertani (LB) nutrient medium. These bacteria were tested to
identify their ability to promote plant growth. They were then tested in vivo in mesocosms with
increasing concentrations of IVM, in order to evaluate the improvement in photosynthetic and
morphological pigment content of the analyzed species.

The purpose of this research is to contribute to the implementation of plant growth promoters as a
biotechnological alternative to make more efficient the natural capacity of Salvinia biloba to remove
pollutants from different environmental compartments.

BB32-ISOLATION AND CHARACTERIZATION OF MICROORGANISMS FROM CONTAMINATED
ENVIRONMENTS AND THEIR POTENTIAL APPLICATION IN PLASTIC BIODEGRADATION

Denaro MA; Lacava JE??, Ferndndez M>*, Bernabeu PR?

1) Facultad de Ingenieria y Ciencias Exactas (FAIN), Universidad Argentina de la Empresa (UADE), CABA,
Argentina. 2) Instituto de Tecnologia (INTEC), UADE,CABA, Argentina. 3) CONICET. Buenos Aires,
Argentina. 4) Centro de Tecnologia de Recursos Minerales y Cerdmica CETMIC (CIC-CONICET-UNLP), La
Plata, Buenos Aires, Argentina.

Plastic is a synthetic or semi-synthetic organic polymer derived from petroleum. In the environment,
plastics can be found as megaplastics (>100 mm), macroplastics (>20-100 mm), mesoplastics (5-20
mm) and microplastics (MPs) (<5 mm). MPs are classified according to their origin as primary,
microscopic engineered plastics, and secondary, originating from the physical abrasion of large
plastics. Commonly used methods for the disposal of plastics, such as landfill disposal, incineration
and recycling, are inadequate for effective plastic waste management and, therefore, there is a
growing interest in the use of efficient microorganisms for its biodegradation. This is a complex
phenomenon where the colonization of the polymer surface and the formation of biofilms lead to
degradation. The interest in the use of microorganisms as a biotechnological tool is based on the fact
that environmental parameters such as humidity, temperature, pH, salinity, presence or absence of
oxygen, sunlight, water, stress and culture conditions not only affect polymer degradation, but also
have a crucial influence on the microbial population and the enzymatic activity it develops. According
to previous researches where the capacity to degrade different types of plastics by microorganisms
(such as Aspergillus sp., Pseudomonas sp. and Staphylococcus sp.) was studied, it is proposed to carry
out the isolation of microorganisms present in environmental samples where plastics and
microplastics have been found. Particularly, we will work with water and sediment samples from the
Rio de la Plata River and the Parana River Delta. Subsequently, by performing biochemical tests and
morphological analysis of the isolates, we will select those that are different from each other. Then,
the biofilm formation capacity of the isolates will be analyzed by means of the Crystal Violet staining
technique and it will be determined which isolates have a greater biofilm formation capacity in the
analyzed conditions. With these isolates, polypropylene pellet degradation assays will be carried out,
initially growing the microorganisms in minimal culture medium, decreasing the concentration of
glucose until reaching the growth condition in polypropylene as the only carbon source. These cultures
will be monitored for 40 days, analyzing the variations in the OD value at 560 nm and the bacterial
count. Finally, after the incubation time of the inoculated plastics, they will be observed by Scanning
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Electron Microscopy (SEM) to visualize the possible degradation carried out by the microorganisms
under study. The results obtained will allow determining whether the microorganisms obtained from
samples of contaminated environments have the potential to be used in plastic degradation
processes, in order to subsequently evaluate possible application strategies in order to develop
biodegradation processes of this emerging pollutant.

BB33-ANAEROBIC, AEROBIC AND MIXOTROPHIC BIOELECTROCHEMICAL DENITRIFICATION

Rodriguez Simdn CN, Busalmen JP, Pedetta A, Bonanni PS.

Ingenieria de interfases y bioprocesos (lIBio), instituto de investigaciones en ciencia y tecnologia de
materiales (INTEMA), CONICETP-UNMDP, Mar del Plata- Buenos Aires- Argentina.

Bioelectrochemical denitrification allows surpassing an usual limitation of traditional denitrification
processes which is the availability of electrons and carbon sources for denitrifying bacteria. Being
thought of as an anaerobic process, it is mostly studied in the lack of oxygen. In denitrifying systems
where oxygen is present it is proposed that denitrification is feasible due to the existence of anaerobic
microenvironments that prevent denitrifying bacteria being inhibited by contact with oxygen. But not
all denitrifiers are inhibited by oxygen and, notably, all of them can use it as an electron acceptor.
Oxygen does not have an inhibitory effect on the enzymes responsible for nitrate reduction, but on
nitrate transporters at the internal membrane. In some denitrifiers nitrate reductases are located at
the cytoplasm (NarGHI) and, as a consequence, nitrate reduction is then inhibited by the presence of
oxygen. In other bacteria nitrate reductases are located in the periplasm (NapAB) and thus, the
inhibition of internal membrane transporters by oxygen does not impede denitrification to occur.
Finally, some bacteria have both types of nitrate reductases and are not only tolerant to oxygen, but
can also use it as an electron acceptor in a process called aerobic denitrification. In this process
bacteria use oxygen and nitrate simultaneously as electron acceptors, in a mixotrophic way of growth.
The possibility for denitrifiers to develop in the presence of oxygen expands the experimental and
technological setups where bioelectrochemical denitrification can be applied but, still, aerobic
denitrification is rarely considered.  In this work the efficiency on nitrate and ammonia removal of
aerobic and anaerobic denitrification in autotrophic conditions with an electrode as sole electron
source were compared. Higher removal rates were obtained under aerobic conditions (19.2 gN/m3day
vs 10.8 gN/m3*day under anaerobic conditions) in agreement with also higher cathodic current
densities (0.14 A/m2 vs. 0.03 A/m2 for anaerobic reactors) and higher respiration rates measured
under the same aerobic condition.

Also, as the presence of oxygen allowed nitrification (bacterial ammonia oxidation), much higher
ammonia removal was obtained in the presence of oxygen (8.4 gN/m3day and 0.5 gN/m3day,
respectively). A metagenomic analysis of the populations showed a distinctive Nar/Nap profile
between both conditions. Electrochemical analysis of these populations revealed that the
electrochemical potentials at which denitrification is performed is produced at higher potentials in the
presence of oxygen, with sharp current increase at potentials of -450mV vs Ag/AgCl and -250mV vs
Ag/AgCl for anaerobic and aerobic conditions respectively.

BB34-EVALUATION OF THE ANTIFUNGAL ACTIVITY OF REGIONAL ESSENTIAL OILS AGAINST Botrytis
cinerea.
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1) Instituto Multidisciplinario de Investigacion y Transferencia Agroalimentaria y Biotecnoldgica-
CONICET. 2) Instituto Académico y Pedagdgico de Ciencias Bdsicas y Aplicadas (UNVM). 3) Instituto
Multidisciplinario de Biologia Vegetal-CONICET. 4) Cdtedra de Quimica Orgdnica y Productos
Naturales FCEFyN-ICTA (UNC).

Botryitis cinerea is a phytopathogenic, necrotrophic fungus, agent of gray mold, a disease that affects
numerous species of agronomic importance and causes considerable economic losses. Its main
method of control is carried out by chemical fungicides, but their improper use has led to the
development of resistance. Then, new forms of control are needed to guarantee the maintenance of
yields. Plant essential oils (EOs) have in their composition terpenic compounds, phenylpropanoids,
among others, with functions linked to the body's defense against various pathogens. Its use as an
alternative to chemical pesticides has multiple advantages, since they are biodegradable and safe for
health. Aloysia polystachya is a herbaceous species, native of South America, whose EO is rich in
oxygenated monoterpenes. The objective of the present work was to evaluate the antifungal activity
of the EO of two populations of A. polystachya on B. cinerea. Materials and methods: The
determination of the chemical composition of the EOs was carried out by GC/MS. The antifungal
activity of the EO of both populations was evaluated by the fumigant method, using 5 concentrations
(23.6, 47.2, 71, 94.5 and 189 uL/mL of air). In addition, the effect of the different concentrations of
the EOs on the germination of conidia was evaluated and the morphology of the hyphae of B. cinerea
under the different treatments was analyzed by means of scanning electron microscopy (SEM). The
results were analyzed using one-way ANOVA and Kruskal-Wallis test using Infostat software. Results:
It was determined that the EOs used correspond to two different chemotypes, one whose main
component was carvone, and the other with thujone as the main constituent. The EO rich in carvone
produced the inhibition of mycelial growth for all the concentrations studied, the MIC being 71 uL/mL
of air. The antifungal activity of the thujone-rich chemotype was moderate, compared to the carvone
chemotype, and its MIC was determined for 189 uL/mL of air. All treatments significantly (P<0.05)
inhibited conidia germination. The morphology of hyphae was considerably altered under the most
effective treatments, observing contraction, flattening and emptying of them. Conclusions: Both
chemotypes evaluated showed antifungal activity against B. cinerea, the activity of the carvone-rich
chemotype being higher. A study of possible synergistic effects between both chemotypes is proposed
for the future. These results allow us to postulate the use of these EOs as potential sustainable
alternatives for the control of B. cinerea.

BB35-IN VITRO AND IN SILICO ANALYSIS OF TWO Streptomyces sp. ISOLATED FROM SOYBEAN
PLANTS WITH POTENTIAL AS PLANT GROWTH-PROMOTING BACTERIA

Villafafie DL, Gramajo H*, Chiesa MA? & Rodriguez E*
1) IBR-CONICET, Fac. Cs. Biog. y Farm., UNR. 2) IICAR-CONICET, Fac. Cs. Agrarias, UNR.

Nowadays, there is a need to develop sustainable and eco-friendly strategies for crop production, with
the aim of minimizing the use of agrochemicals. The utilization of soil beneficial microbes as plant
growth-promoters has been proved to be one of the main alternatives. Bacteria belonging to the
genus Streptomyces have been considered a promising group to improve plant growth and protect
them from several phytopathogens. However, their role as plant-growth promoter bacteria (PGPB) is
not deeply understood. The main objective of this work was to characterize strains of Streptomyces
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sp. isolated from soybean [Glycine max (L.) Merr] plants and its rizosphere for their potential
application as plant growth promoters and biocontrol agents. Thus, 78 actinobacteria, mainly
belonging to the genus Streptomyces, were isolated from soybean plants cultivated in the core
productive area of Argentina. First, their antagonistic effect against some of the principal
phytopathogenic fungi that threaten this crop was tested. Only 12 (15%) showed good in vitro
antifungal activities. Then, in order to select the strains with the best PGPB properties, they were
further analyzed through different in vitro assays. The ability to produce chitinases, siderophores,
indole-3 acetic acid (IAA) and to solubilize inorganic phosphate, allowed the selection of the two most
promising strains as PGPB. In order to deeply understand the mechanisms involved, their genomes
were sequenced and the sets of genes contributing to these plant-beneficial functions were analyzed.
Bioinformatic analysis revealed the presence of genes encoding putative alkaline and acid
phosphatases possibly implicated in the solubilization of inorganic phosphate. Also
exopolyphosphatases and polyphosphate kinases were detected, two key enzymes involved in the
accumulation of polyphosphates in microbes. Six chitinase-encoding genes were found, one of them
belonging to the GH-19 family, a group of enzymes implicated in the plant defense response against
fungal pathogens invasions. Despite the in vitro production of IAA, none of the conventional
biosynthetic pathways could be completely reconstructed in silico. A group of genes related to the
iron acquisition and metabolism and the biosynthesis of different polyamines were identified.
Moreover, in planta experiments under greenhouse conditions have shown a significant promotion of
germination and emergence process as well as high protection indexes against Diaporthe aspalathi,
causal agent of Stem Canker in soybean. Finally, mutagenesis of different identified genes will be
performed in order to validate the role of each one in the PGPB properties of these Streptomyces sp.

BB36-ANTIBACTERIAL ACTIVITY OF THE AUTOCHTHONOUS ISOLATE Pseudomonas sp. BPO1
AGAINST DIFFERENT PHYTOPATHOGENS: EFFECT OF GLUCOSE CONCENTRATION AND ANALYSIS OF
SUPERNATANT INHIBITORY EFFECT

Magaldi Y*, Sobrero P*?, Agaras B2

1) Laboratorio de Fisiologia y Genética de Bacterias Beneficiosas para Plantas - Centro de Bioquimica
y Microbiologia de Suelos - Universidad Nacional de Quilmes - Buenos Aires, Argentina. 2) Conicet,
Argentina

Many bacteria of the Pseudomonas genus are characterized by diverse plant growth-promoting traits,
which can act directly and/or indirectly on the plant. The autochthonous isolate Pseudomonas sp.
BPO1 was obtained from pasture rhizospheric samples. Since its isolation it turned out interesting,
because it showed a dark pigment production in culture media with high carbon:nitrogen ratio, a trait
rarely found in species of this bacterial genus. Recently, we have demonstrated, by in vitro antagonism
assays, that BPO1 can antagonize the growth of different bacterial phytopathogens; and that such
antagonism, in most cases, is totally or partially lost using BPO1 clones that are defective to produce
the dark pigment. The objectives of this work are: 1) to optimize the amount of glucose in the culture
media, and 2) to demonstrate whether the antibacterial activity is maintained by using only the
supernatant of a BP01 saturated culture. To this end, we first evaluated the effect of varying the
glucose concentration of the culture media on both pigment production and BPO1 antagonism. Assays
were carried out in M9 media with glucose concentrations between 1% and 5%, both liquid and solid.
For liquid media, the absorbance of the supernatant was measured at A=400 nm. Pigment production
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was not affected with glucose concentrations above 3%. Regarding antagonism, there were no
significant differences in antibacterial activity in any of the conditions evaluated. To evaluate the
activity of the supernatant, we use the plant-pathogen P. syringae pv. tomato DC3000 as model Assays
were performed both in solid and liquid media. We used Petri dishes with M9-glucose (3%) with a
confluent layer of DC3000, above which we placed paper disks embedded with the lyophilized and
concentrated supernatant of BPO1 and the mutant versions, BPO1-1 and BP01-5 Liquid media assays
were carried out using NYB media supplemented with different concentrations of BPO1 supernatants
in multiwell plates, and measuring the growth kinetics of DC3000 for 24 h. A growth inhibition halo
was observed on plates around the paper discs in both BPO1 and non-pigmented mutant strains. In
the DC300 growth kinetics assays, it could be seen that the higher the concentration of pigment in the
culture media, the greater the inhibition up to concentrations of approximately 55%. Altogether, these
results suggest that the metabolite responsible for the inhibitory activity of BPO1 is present in its
supernatant; and that the antibacterial activity could be due to the dark pigment but also to additional
compound/s that the mutants BPO1-1 and BP01-5 still produce. Additional assays with supernatant
extracts are needed to clarify the nature of the inhibitory molecules.
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Biotecnologiay Fermentaciones (BF)

BF1- DEVELOPMENT OF A MAGNETIC AFFINITY CHROMATOGRAPHY SYSTEM BASED ON THE
Lactobacillus S-LAYER PROTEIN.

Muruaga E, Roset M, Briones G.

Universidad Nacional de San Martin, Instituto de Investigaciones Biotecnoldgicas, UNSAM-CONICET -
San Martin - Buenos Aires - Argentina

The biotechnology industry market is growing every year. Pure proteins are required for research,
diagnostic and therapeutic purposes. Protein commercialization requires an efficient and inexpensive
method of purification. Affinity chromatography is a technique based on the reversible interaction of
a ligand coupled to an inert matrix and a protein or enzyme with the ability to bio-associate with the
ligand. This technique allows the purification of proteins with high selectivity, resolution, and capacity,
achieving purifications of several orders of magnitude in a single step. We had reported the
development of a new affinity chromatography system based on the S-layer protein of Lactobacillus
and characterized the Slaprg and the Biomatrix. Here we report improvements in the Biomatrix.
Chromatography is the most expensive step in a downstream process. Innovations are important to
reduce costs and optimize the process. The use of magnetic chromatography is one promising option
as it enables the direct purification of molecules avoiding the use of centrifuges. Iron nanoparticles
are known to have a strong magnetic moment that made them remotely manipulable when exposed
to a magnetic field. It is known that metal nanoparticles can be adsorbed onto bacterial surfaces. Iron
nanoparticles were synthesized by reverse coprecipitation. After the synthesis, magnetite Fes0,4
nanoparticles were coupled to the Biomatrix generating a magnetic Biomatrix. Based on the protocol
developed and reported for the Biomatrix a new protocol for the magnetic biomatrix was established
using a magnet instead of a centrifuge. Purification of the model fusion protein GFP-Slaprag with this
novel system was successfully achieved.

BF2-PRODUCTION OF OXIDATIVE AND HYDROLYTIC ENZYMES BY Hornodermoporus martius LBM
224 UNDER SOLID-STATE FERMENTATION USING LIGNOCELLULOSIC WASTE AS SUBSTRATE

Acosta GA, Benitez SF, Fonseca MA, Zapata PD

Universidad Nacional de Misiones. Facultad de Ciencias Exactas Quimicas y Naturales. Instituto de
Biotecnologia Misiones “Dra. Maria Ebe Reca” (INBIOMIS). Laboratorio de Biotecnologia Molecular -
Posadas - Misiones - Argentina.

Fungi are known to secrete numerous enzymes of biotechnological interest. In this sense, the
Agaricomycete Hornodermoporus martius LBM 224 has shown the ability to secrete various enzyme
complexes. The aim of this work was to produce oxidative and hydrolytic enzymes under solid-state
fermentation (SSF) using lignocellulosic waste as substrate. Enzyme production was carried out under
SSF using sugarcane bagasse (SCB), previously reported as an inexpensive substrate, which was
generated by agroforestry industries of Misiones, Argentina. This was sampled from a sugarcane mill
at San Javier, Misiones, Argentina. Initial moisture content was adjusted to 75 % w/w either with
distilled water or Czapek medium. SCB (5 g; 40-mesh) was inoculated with five agar plugs from MEA
plates and incubated at 28 + 1 °C for 18 days under static conditions. After incubation, enzymes were
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extracted by adding 50 mL of distilled water and shaking at 150 rpm for 60 min at 28 + 1 °C. The extract
was filtered with filter paper and centrifuged at 4400 x g for 10 min. Endoxylanase and endoglucanase
activity were assayed using beechwood xylan and carboxymethylcellulose as substrates, respectively.
Reducing sugars obtained were determined by the 3,5-dinitrosalycillyc acid (DNS) method. For both
enzymes, activity was expressed in units (U), defined as the amount of enzyme needed to produce 1
pmol of reducing sugars per min at 50 °C. B-Glucosidase and Cellobiohydrolase activity were
determined using p-nitrophenyl-B-D-glucopyranoside and p-nitrophenyl-B-D-cellobioside as
substrate, respectively. The amount of p-nitrophenol released was measured at 405 nm after addition
of Na2C03. Enzyme activity was expressed in U, defined as the amount of enzyme necessary to release
1 umol of p-nitrophenol per minute at 50 °C. Amylase activity was determined using soluble starch as
substrate. Reducing sugars obtained were determined by DNS method. Amylase activity was
expressed in U, defined as the amount of enzyme needed to produce 1 umol of reducing sugar per
min at 50 °C. Laccase activity was measured using 5 mM of DMP. The absorbance increase was
monitored at 469 nm (E469 = 27.5mM-1 cm-1). Lac activity was expressed in U, defined as the amount
of enzyme needed to produce 1 umol product per min at 30 °C. Higher enzymatic production was
obtained when SCB initial moisture was adjusted with Czapek medium. Endoxylanase (803.00 + 33.91
U/L) and Endoglucanase (729.27 + 90.97 U/L) presented the highest yields, followed by Amylase
(532.60 + 55.85 U/L) and Laccase (470.40 + 49.79 U/L). B-Glucosidase (7.50 + 0.37 U/L) and
Cellobiohydrolase (5.32 + 0.10 U/L) showed the lower yields. These results suggest that SCB is a
suitable substrate to produce oxidative and hydrolytic enzymes from H. martius LBM 224, with
potential biotechnological applications.

BF3-IMPACT OF NATIVE SPRAY-DRIED LACTIC ACID BACTERIA AND WILTING TIME ON
FERMENTATION CHARACTERISTICS OF EXPERIMENTAL LUCERNE SILAGES

Blajman J*, Signorini M*, Vinderola G*, Lingua M* , Romero L!, Pdez R, Casas C?, Bergamini C°,
Giménez P?, Gaggiotti M*

1) Instituto de Investigacion de la Cadena Ldctea (IDICAL; INTA-CONICET) - Rafaela - Santa Fe -
Argentina. 2) Neogen Corporation - CABA- Buenos Aires - Argentina. 3) Instituto de Lactologia
Industrial (INLAIN; UNL-CONICET) - Santa Fe - Argentina.

For an inoculant to be effective, the plant and the selected microorganisms must be compatible.
However, variable success rates can be caused by poor silage management, especially when proper
moisture concentration is not achieved. This study aimed at investigating the effects of an
autochthonous spray-dried microbial inoculant and wilting time on fermentation parameters,
microbiological composition, mycotoxin level and aerobic stability of lucerne silages. A 2 x 2 x 4
factorial arrangement of treatments was used, with two different wilting durations (3 or 21 h), with
and without bacterial inoculant (Lactobacillus plantarum Hv75, Pediococcus acidilactici 3903, and
Lactobacillus buchneri B463) and four fermentation periods (0, 3, 30, 60 days), in a completely
randomized design, with three replicates for each treatment and sampling date. The plant material
was ensiled in 48 polyethylene containers. Spray-dried bacteria were applied at a theoretical rate of 2
x 1076 cfu/g of cropped forage under constant mixing. The same quantity of double distilled water
was sprayed uniformly onto the forages without microbial inoculant. Bucket silos were compacted,
sealed and stored at room temperature during 60 days. Triplicate micro-silos were opened at each
time point of anaerobic fermentation, and subsampled for analysis of fermentation profile,
microbiological counts, mycotoxin incidence and aerobic stability. The data were analyzed using the
statistical program InfoStat software (Faculty of Agricultural Sciences, National University of Cordoba,
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Cérdoba, Argentina). Lactic acid bacteria (LAB) supplementation increased dry matter and lactic acid
content, reduced pH and concentrations of acetic acid, ethanol and ammonia nitrogen/total nitrogen
compared to the control (p < 0.05). In addition, inoculation increased total LAB population and
decreased yeast and mould counts (p < 0.05). No differences were observed for crude protein, neutral
detergent fibre, acid detergent fibre, acid detergent lignin and ether extract between inoculated and
uninoculated samples (p > 0.05). Moreover, no significant differences were perceived in the mycotoxin
concentrations among treatments (p > 0.05). All samples were contaminated with total aflatoxins (AF)
and 94% were contaminated with deoxynivalenol (DON). The average total AF level was 10.7 pg/kg,
whereas the mean level of DON contamination was 380 pg/kg. Regarding aerobic stability, all types
of silos were stable at least for 4 days, when the experiment was stopped. Therefore, no effect of
treatment or pre-ensiling wilting time was identified (p > 0.05). Although the strains displayed
potential to be used as a bio-inoculant at different lucerne moisture levels, prolonged wilting positively
influenced dry matter, crude protein and fibre degradation (p < 0.05). Therefore, the addition of this
spray-dried inoculant to lucerne silages with longer wilting could be recommended for the attainment
of silage quality.

BF4-POLYHYDROXYBUTYRATE PRODUCTION UNDER NON-STERILE CONDITIONS BY Halomonas
titanicae KHS3.

Rodriquez AN, Ponce B ?, Marquez V 3, Diaz Barrera A%, Herrera Seitz MIK?, Studdert CA~.

1) Instituto de Agrobiotecnologia del Litoral. CCT-Santa Fe. 2)Escuela de Ingenieria Bioquimica, Pontificia
Universidad Catdlica de Valparaiso, Valparaiso, Chile. 3) Laboratorio de Fermentaciones. Facultad de Bioquimica
y Ciencias Bioldgicas. UNL. 4) Instituto de Investigaciones Biolégicas. CONICET. UNdMP.

Halomonas titanicae KHS3 (Ht KHS3) is a moderately halophilic bacterium isolated from the port of
Mar del Plata. It has shown a wide metabolic versatility to grow in various nutritional conditions and
different salt concentrations. These abilities represent a potential advantage for biotechnological
uses, allowing the utilization of different industrial wastes as carbon sources in non-sterile conditions.
Ht KHS3 accumulates polyhydroxybutyrate (PHB) when grown on glycerol as the only carbon source.
In order to study the possibility to work under non-sterile conditions, batch cultures were carried out
in a minimal medium with 25 g/I of glycerol as the only carbon source and 60 g/I of NaCl. The 1-I
reactor was sanitized with sodium hypochlorite followed by alcohol before use. The growth was
followed by ODegoo and dry weight biomass. The PHB accumulation was quantified by HPLC. Daily
monitoring of fuchsine staining was done to check bacterial morphology under the microscope. Ht
KHS3 showed a linear growth up to 4.2 g/l of dry biomass and accumulated up to 1.4 g/l of PHB without
apparent contamination after 264 hours of culture. In order to reduce cultivation time and associated
costs, a two-stage culture scheme was set up. The goal of the first stage is to achieve biomass
production under controlled conditions in a relatively short time. It was followed by a second stage to
get PHB production minimizing the requirements of aeration and temperature control, and allowing
the assessment/use of waste materials as carbon sources. For the first stage factorial experiments
were carried out using the Design Expert 7.0.0 software. Screening was carried out using a fractional
factorial design including eight factors: concentration of glycerol, ammonium, NaCl, Fe and yeast
extract (YE), temperature, aeration and time. The biomass dry weight was evaluated as a response
variable. Glycerol, ammonium, YE, time, and aeration had significant positive effects on biomass
yields. In contrast, the temperature had a significant negative effect. NaCl and Fe concentration did
not significantly affect biomass production. With these results, the experimental space was redefined
and a central composite design was carried out for the optimization of glycerol, ammonium, and YE
concentrations for biomass production. The desirability function was applied to find the combination
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of factors to generate the highest dry weight biomass. The optimal predicted was 1.04 g/l in 24 hours,
and it was validated by triplicate. Since the remaining glycerol in the medium was still high (16 g/l),
we reformulated the initial glycerol concentration and incubation time before the onset of the second
stage. Starting from low glycerol concentration (0.55 g/l) different conditions for carbon source and
nitrogen addition, aeration and salinity were assayed for the second stage in a new factorial design
experiment. All these factors except for ammonium addition significantly affected PHB accumulation.

BF5-EXPLOITATION OF AGRO-INDUSTRIAL RESIDUES FOR HYDROLYTIC ENZYMES PRODUCTION AND
WATER RECOVERY OF THE BIOPROCESS

Tatarin AS*?, Veldzquez JEY?, Benitez SF+?, Sadafioski MAY?, Fonseca MI*?

1)Universidad Nacional de Misiones. Facultad de Ciencias Exactas, Quimicas y Naturales. Instituto de
Biotecnologia Misiones. Laboratorio de Biotecnologia Molecular. Misiones, Argentina. 2) CONICET.
Buenos Aires, Argentina

The use of agro-industrial residues in culture media composition are reported as low-cost substrates
for production of fungal enzymes. However, this process consumes high quantity of water, which
could be reused. The aim was to evaluate the hydrolytic enzyme production through agro-industrial
residues from sugar and citrus industry and the toxicity of water recovers from the bioprocess. Three
biotreatments were carried out in 500 mL Erlenmeyer flasks containing 300 mL of natural medium in
buffer acetate 0.1 N, pH 5.4, which were supplemented with: (1) sugarcane bagasse (15 g/L); (2)
sugarcane bagasse (15 g/L) and orange peel (75 g); and (3) sugarcane bagasse (15 g/L) and orange peel
(150 g). Erlenmeyer flasks were inoculated with 9 mL of Aspergillus niger LBM 055 spore suspension
(5.2 x 10°spore/mL) and incubated at 28 + 1 °C, 500 rpm, during 14 d. Samples were taken at 7 and 14
d to enzymatic activity determination. Aqueous phase extracted by vacuum vaporization was used to
phytotoxicity. Xilanase activity (XA) was assayed using beechwood xylan. Reducing sugars obtained
were determined by the 3,5-dinitrosalycillyc acid (DNS) method. Activity was expressed in units (U),
defined as the amount of enzyme needed to produce 1 pmol of reducing sugars per min at 50 °C.
Amylase activity (AA) was determined using soluble starch as substrate. Reducing sugars obtained
were determined by DNS method. AA was expressed in units (U) like XA. Proteolytic activity (PA) was
revealed by the milk plate method in Petri dishes containing powdered skim milk 1% w/v and agar 1%
w/v. Samples were placed in wells and incubated at 37 + 1 °C for 24 h. PA activity was expressed as
the area of the clarification zones (mm?). Gelatinase activity (GA) was determined by same method
than PA but Petri dishes containing 1% w/v gelatin-agar. For phytotoxicity, twelve seeds were placed
in sterile Petri plates containing 2 mL of aqueous phase. Petri plates were incubated at 24 + 1°C, during
120 h. Germination percentage (GP) and vigor index (VI) were determined. At 7 d, XA was maximum
(3673.56 + 260.16 U/L) for treatment 1. At 14 d, XA was maximum (3135.29 + 647.52 U/L) for
treatment 3. AA, at 7 d, was maximum (2139.19 + 1354,25 U/L) for treatment 3. At 14 d, AA was
maximum (1102.38 + 284.62 U/L) for treatment 1. At 7 d, PA was maximum (53.14 + 5.20 mm?) for
treatment 2 and at 14 d, PA was maximum (66.45+5.26 mm?) for treatment 3. GA activity was
maximum at 7 and 14 d for treatment 2, with values of 230.80 + 11.43 and 242.27 + 0.24 mm?,
respectively. Respect to phytotoxicity assays, GP and VI was 97% and 383.16 + 62.72 for treatment 1,
75% and 124.95 + 11.29 for treatment 2 and 64% and 143.34 + 13.36 for treatment 3, respectively. GP
for untreated waste orange peel was 0%. These results suggest that tested residues are suitable
substrates to hydrolytic enzyme production and it is possible to recovery the water of the bioprocess
with acceptable toxicity levels for treatment 1 and 2.
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BF6-A POTENTIAL SOURCE OF POSTBIOTICS: FERMENTATION OF WPC BY K. marxianus VVI005

Aminahuel CA%, Vico AP, Cavaglieri R?>, Montenegro MA*.

1) Instituto Multidisciplinario de Investigacion y Transferencia Agroalimentaria y Biotecnoldgica
(IMITAB- CONICET), Universidad Nacional de Villa Maria, Cérdoba. 2) Departamento de Microbiologia
e Inmunologia, Facultad de Ciencias Exactas, Fisico-Quimicas y Naturales, Universidad Nacional de Rio
Cuarto

Currently, consumers are showing a growing interest in microbiome health and food products that not
only satisfies their nutritional requirements but also has health benefits. This has caused great interest
from industries to search for and develop food and ingredients to promote human health. On the
other hand, industries must design strategies for the use of by-products generated and give them
added value. The dairy industry is one of the most important production sectors, which generates a
large quantity of by-products that can be revalorized like whey and whey permeate concentrate
(WPC). An interesting option is the fermentation of these by-products by yeast to produce postbiotics.
Kluyveromyces marxianus is one of the yeasts found in whey with the ability to use whey for
fermentation. Yeasts have diverse applications in the functional food industry as postbiotic producers
due to the high value of their components. In this sense, the aim of this work was to evaluate the
potential production of postbiotics through the fermentation of WPC with K. marxianus VMO0Q5, a
native yeast from whey. For this purpose, the strain was initially grown to achieve 107 cells/mL it was
centrifuged, and then washed twice with phosphate buffer saline. The biomass was resuspended in
the same buffer and used as the initial inoculum. WPC (35% w/w protein) was used as fermentation
medium; it was prepared at 4% (w/v) and pasteurized. The process was carried out for 48 h, at 30°C
and 200 rpm. Samples were taken at 18, 24, and 48 h. Each sample was inactivated in a bath at 90°C
for 10 min and then, lyophilized. WPC medium without inoculum was used as a control. Antioxidant
capacity (AOx) and total polyphenols content (TPC) were measured in each sample. All experiments
were carried out in triplicate. The AOx was evaluated by deactivation efficiency of the radical cation
2.2'-azinobis-(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS®*) expressed as % D/ug powder. The
results showed a time-depending significant increase of AOx, from 0.15% at 18 h to 0.23% at 48 h of
fermentation. The AOx of WPC was 0.09%. The TPC was evaluated using the Folin-Ciocalteu method
and results were expressed in mg equivalents of Gallic acid per gram of powder. The TPC maximum
was at 48 h with a significant increase, 57% more TPC than control and, 23% more than the sample at
18 h. The powder at 48 h was chosen to evaluate the AOx capacity equivalent to Trolox by ABTS**
method (TEAC) and the O, radical deactivation capacity by the pyrogallol autoxidation method. The
latter was expressed as the concentration necessary to inhibit 50% of the O, radical (ICso). The results
showed a TEAC of 0,045 + 0,002 pmol Trolox/mg powder and an ICsp of 1,71 + 0,01 mg powder/mL for
the O, radical. These results have demonstrated that it was possible to obtain an ingredient with
antioxidant capacity and polyphenol content as a potential postbiotic for the formulation of healthy
and functional foods.

BF7-GRAPHITE ELECTRODES AS ELECTRON ACCEPTOR FOR RESPIRATORY HYDROGEN OXIDATION BY
Geobacter sulfurreducens.

Frittayon C?, Ordéfiez MV?2, Gonzélez Blotta LY, Schrott GD?
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1) Facultad de Ciencias Exactas y Naturales, UNMDP, Mar del Plata. 2) INTEMA-CONICET-UNMDP, Mar
del Plata.

Geobacter sulfurreducens is an anaerobic insoluble metal reducer (i.e Fe*3, Mn**) proteobacteria. Its
capacity to efficiently transport electrons from the respiratory chain to polarized electrodes made it
the microorganism of choice to study and develop bioectrochemical processes based on bacterial
electro-activity.G. sulfur reducens use acetate, formate or hydrogen as electron donors, a key role in
syntrophic interaction, where these molecules are usual products of fermentationmetabolism.There
is an increasing interest in studies working on syntrophic cultures to power biotechnological
processes, where Geobacter metabolism allows removal of inhibitory end products of fermentation
metabolism,being H,a central molecule in these combinations. A periplasmic oriented hydrogenase
(i.e. Hyb), oxidase H; and transfer electrons to menaquinone pools and thus enter into the respiratory
chain. Nowadays, there are no studies on G. sulfurreducens biofilms grown on polarized electrodes
using H; as electron donor and electrodes as electron acceptors. The aims of this workpoint towards
analyzing the possibility of that electric interactions and characterize the electrochemical variables
that control the efficiency(i.e. electrode potential). Because it would allow the synergistic combination
of metabolism plus bioelectric current generation. Initially, we cultivated biofilms anaerobically at
379C, in an electrochemical cell with two graphite electrodes as the only electron acceptor, sodium
acetate as carbon and electron source, platinum wire as counter electrode and Ag/AgCl NaCl 3M as
reference electrode. The working electrode was polarized at 0.2V against the reference electrode.
N,/CO, gas was continuously bubbled into the cell to prevent O,leaking and to complete bicarbonate
buffer. Once the biofilm had grown, the medium was changed for one without acetate, allowing the
current to decay. Then, to evaluate whether G. sulfurreducens can transfer electrons from hydrogen
to the electrode, hydrogen was bubbled into the medium at saturation and the current was recorded.
As a control, a clean graphite electrode was used under the same conditions. When the electrode was
covered by the biofilm, two orders of magnitude higher current were obtained than on the abiotic
electrode, thus confirming that G. sulfurreducens is capable of transferring electrons from hydrogen
oxidation to the electrode. Opening the door to using electrodes as electron acceptors for syntrophic
cultures where G. sulfurreducens is needed to remove H; to enhance fermentation metabolisms.

BF8-BIOSYNTHESIS OF METAL NANOPARTICLES MEDIATED FROM FUNGI AND THEIR APPLICATION
IN BIOCONTROL OF AGRICULTURE PEST

Gallo M, Torres-Nicolini A, Alvarez V2, Consolo VF?

nstituto de Investigaciones en Biodiversidad y Biotecnologia (INBIOTEC-CONICET) y Fundacién para
la Investigaciones Bioldgicas Aplicadas (FIBA) Mar del Plata. 2Instituto de Investigaciones en Ciencia y
Tecnologia de Materiales (INTEMA- CONICET-UNMDP), Mar del Plata.

The biogenic synthesis of metal nanoparticles (NPs) has gained great interest in recent years, as it is a
simple economically feasible and environmentally friendly option compared to conventional physical
and chemical methods that have high costs, low yield and require the use of toxic solvents.
Microorganisms, and especially fungi, are of potential interest given their easy cultivation and their
properties as reducing and stabilizing agents. Our group has native fungal strains that are being
evaluated for their ability to biosynthesize various types of metal and oxide NPs. The aim of this work
was to synthesize extracellular metallic NPs from a native strain of the fungus T. harzianum using as
precursor CuSO4 ZnS0O4. 7H,0, AgNOs and FeSO4 7H,0 under different ranges of temperature and pH
to optimize their production. Fungal biomass was first obtained by culturing the fungus in liquid
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medium, and then transferred to distilled water. After incubation, the fungal biomass was separated
from the aqueous cell free culture filtrate (CFCF) and salts in a range of 10-100mM were added.
Cultivation temperatures ranged from 30-459C and pH was adjusted between 7-11 in constant
agitation. The formation of Ag, CuO, Fes0, and ZnO NPs occurred in high temperature and in alkaline
conditions. Their characterization was performed by transmission electron microscopy, dynamic light
scattering, thermogravimetric analysis. All metallic NPs showed a size between 50-600 nm, showed a
defined morphology, polydispersity, thermostability and little residual material. The ability to reduce
the growth of important phytopathogenic fungi such as Drechslera dematioidea, Fusarium oxysporum,
Alternaria tenuissima, Verticillium sp., Pyricularia oryzae and P. grisea was evaluated. Thus, an in vitro
poisson assay was carried out placing a plug of 5 mm of fungal young mycelium in the center of a Petri
plate containing potato-dextrose agar supplemented in a range of 10-500 ppm of CuO and ZnO NPs
and cultured during 6 days at 25 2C. A different susceptibility of fungal pathogen was determined in a
dose dependent range. Only Pyricularia sp was more susceptible to ZnO NPs meanwhile the growth
of the other fungal species was more efficiently to inhibiting by CuO NPs. The metallic NPs obtained
from this fungal strain, in a simple and economical way, showed promise for their chemical properties
and their biological activity. Other experiments should be carried out to evaluate the toxicity and the
vehiculization of the same to be used in plants.

BF9-WASTEWATER TREATMENT IN BIOELECTROCHEMICAL WETLANDS INTENSIFIED THROUGH THE
APPLICATION OF ELECTRIC ENERGY

Melloni T, Massazza D, Bonanni S

Instituto de investigacion en Ciencia y tecnologia de Materiales (INTEMA)-CONICET-Mar del Plata-
Buenos Aires- Argentina

Treatment wetlands are applied worldwide on the depuration of industrial and urban wastewater.
Organic contaminants and nitrogen compounds are removed from polluted waters by the joint action
of plants, microorganisms, and physicochemical mechanisms, in a process that resembles a natural
wetland ecosystem. Being a passive technology (with no external energy input) its main limitation lies
on the big space they require for its implantation. Electro-active microorganisms are naturally present
in most wastewaters. They grow on polarized electrodes either by using them both as source (cathodic
microorganisms) or sink (anodic microorganisms) of electrons, generating an electric current
associated to the degradation of contaminated compounds. Also, they have metabolic features as a
low sensitivity to temperature variations and a high metabolic rate which are interesting for boosting
wastewater treatment systems efficiency. Recently, the application of these microorganisms in
treatment wetlands has been proposed giving rise to the so called bioelectrochemical wetlands. In
this system two electrodes are buried in the treatment bed; an anode where the oxidation of organic
matter occurs and a cathode where the reduction of oxygen and/or nitrate takes place. Unfortunately,
the electrochemical potentials at which the electrodes equilibrate are not entirely favorable for the
growth and activity of electro-active microorganisms. Therefore, the electric current produced on the
bioelectrochemical wetlands is still very low and electro-active microorganisms have a negligible effect
on the treatment of the wastewater. In this work an alternative strategy that consists on the external
application of electric energy to boost electro-active microorganisms performance in
bioelectrochemical wetlands is studied. By the external application electric energy with a power
source the potentials of the electrodes may be set on values favorable for electro-active bacteria in
both the anode and the cathode. To test this hypothesis, different voltages were externally applied to
polarize cathodes and anodes in experimental bioelectrochemical wetlands. The electric current,
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electrode potentials and microbial activity were measured, and contaminants removal was quantified
to identify the most favorable operational conditions for enhancing the growth of electroactive
microorganisms and the performance of the treatment system.

BF10-BIOPRODUCTION OF ELECTRICITY FROM HUMAN URINE

Prudente M, Romeo H, Busalmen JP, Massazza D

Instituto de investigacion en Ciencia y tecnologia de Materiales-CONICET-Mar del Plata-Buenos Aires-
Argentina

Electro-active bacteria constitute the “driving force” of bioelectrochemical systems (BES) e.g.,
microbial fuel cells (MFC), which benefit from the natural ability of these microorganisms to degrade
organic matter and generate electricity. A wide range of substrates have been reported as suitable
fuels for BES, but one potential fuel that has been so far scarcely used is urine, mainly due to the low
current densities produced when this metabolic waste is employed. This could be associated to the
physical-chemical events triggered from its biological degradation, which result detrimental in the
syntrophic chain needed to maintain the phylogenetic diversity responsible of the electrical charge-
recovery process. Inthis context, the aim of this study was to evaluate the effect of using human urine
on a microbial acclimation protocol, as a way of increasing the current density obtained in a BES. To
avoid masking the results by possible voltage drops caused by cathode overpotential and/or cell ohmic
resistance, a three-electrode bioelectrochemical reactor under controlled anode potential was used.
An anaerobic sludge from a wastewater treatment plant (Institute of Materials Science and
Technology, INTEMA - Mar del Plata, Argentina) was used as a microbial source. To enrich a broad
mixed anaerobic inoculum in electro-active communities, graphite bars were set into a sludge-
containing reactor (under stirring at 30 2C) and externally polarized at 0.2 V (vs. Ag/AgCl reference
electrode). Microbial proliferation was evaluated for 14 days by chronoamperometry for different
urine dilutions. Each dilution consisted of a mixture containing a fraction of fresh urine and a fraction
of domestic wastewater (so-called Syntho), rendering five different feeding media: urine (%) - Syntho
(%) (v/v) equating to 10-90; 30-70; 50-50; 80-20 and 100-0. This study demonstrates that, the
microbial adaptation strategy to the human urine-containing environment was effective only within a
limited range (between 10-30 urine (%)). In this range, it was possible to considerably increase the
current density output, generating values as high as 3.6 £ 0.2 A.m2 based on the actual anode surface
area. These levels represent an over 35-fold increase compared to the values reached in similar
studies. The strategy of dilution might be particularly appealing to generate electricity from source-
separated urine obtained, for instance, from waterless-urinal technologies and/or urine diverting
toilets, where pure urine outflows could be combined with dilutant wastewaters to meet optimum
concentration requirements on demand.

BF11-EVOLUTION OF THE MAIN MICROBIAL POPULATIONS IN BRINES DURING FERMENTATION OF
SPONTANEOUSLY-FERMENTED GREEN TABLE OLIVES

Sdnchez EC'- Martinez JC- Diaz AC*- Gonzdlez AC!- Ramos AM*- Allendez GN?- Lépez Alzogaray S°.

1) Universidad Nacional de la Rioja- La Rioja- Argentina. 2) Universidad Nacional de Santiago del
Estero- Santiago del Estero- Argentina
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Table olives are currently the most important fermented vegetable product in the developed world.
The aim of this work was to know the evolution of the microbial population during the spontaneous
fermentation of green olives (Olea europaea sativa, Arauco variety) and characterize lactic acid
bacteria (LAB) and yeasts strains from the last stage of fermentation (from 60 to 144 days). The olives
(25 kg per vat) from La Rioja (Argentina) at an optimum ripeness state were fermented in duplicate at
6% NaCl concentration, at room temperature (21+12C) for 144 days using the Spanish method. Enteric
bacteria (Levine EMB), yeasts and LAB (MRS agar + 5% NaCl, 35°C, 48-72 h, in anaerobiosis) were the
groups of microorganisms analyzed (ICMSF Microbiological analysis techniques, 2th ed.). Sugar
content, pH and NaCl (%p/v) were measured. The brine samples for the microbiological and
physicochemical analyzes were taken on days 1, 10, 25, 60, 140 and 144. Enteric bacteria were present
in the fermenting brines, reaching a maximum of 300 CFU/ml on day 25 but they decreased rapidly
during the process itself with decreasing pH, and almost disappeared after 2 months of fermentation
(pH was 4,61£0,2). Yeasts were always present in all samples. During the first 10 days, LAB increased
by the order of 10° and yeasts remained at 20 CFU/ml; from day 25 to the end, yeasts remained in the
order of 10° CFU/ml while LAB population increased markedly during fermentation to
2,74.108+4,90.10’CFU/ml. Due to LAB growth, the acidity level increased steadily, and pH decreased
from 6,63 (day 1) to 4,05 (day 144). The evolution of sugar content was monitored because sugars
play an important role during olive fermentation. The sugar content decreased by 71% of the initial
value (0,83+0,048 %) on day 1. LAB strains were identified by classical taxonomy and molecular
biology. Gram-positive, catalase-negative rods, which could grow at 1592C and/or 45°C, were
considered to be lactobacilli and their fermentation patterns were determined using the APl 50 CHL
(BioMérieux). The results were interpreted using the apiwebTM software with the V5.2 database. Six
strains were classified as Lactiplantibacillus pentosus showing 98.7% of coincidences. One of these
lactobacilli was selected to obtain the 16S rRNA gene sequence at the CERELA-CONICET, showing close
identity with strains belonging to the Genus Lactiplantibacillus and 100% of identity with the DSM
201314 type strain belonging to the pentosus species. Four yeast isolates were selected and
physiologically characterized by their morphology, spore formation, assimilation, and fermentation of
different carbon sources (Kurtzman et al., 2011) such as the Saccharomyces cereviceae. This study
provides knowledge about the evolution of the main microorganisms responsible for the spontaneous
fermentation of green olives, which can be applied to make these fermentation processes more
efficient.

BF12-CONSTRUCCION DE UN CONSORCIO SINTETICO DE MICROORGANISMOS DESNITRIFICANTES
PARA EL TRATAMIENTO DE AGUA SUBTERRANEA PARA CONSUMO HUMANO

Massicot A, Dotto C, Figuerola E
iB3- Instituto de Biociencias, Biotecnologia y Biologia Traslacional- DFBMC-FCEN-UBA

La contaminacién por nitrato en aguas subterrdneas es un problema que se ha intensificado a nivel
mundial debido a las actividades humanas y al crecimiento demografico. El nitrato presente en el agua
de consumo es perjudicial para la salud, por lo cual en la Argentina se fijé un limite de 45 mg/L de
nitrato en agua para consumo humano. La desnitrificacién bioldgica (DB) es una alternativa bien
establecida a nivel industrial en diversos paises. Este proceso permite transformar el nitrato en
nitrégeno gaseoso inocuo para el ambiente, presentando menores costos operativos y mayor
recuperacion de agua. La DB se realiza mayoritariamente en reactores de lecho fijo, con un material
inerte como soporte de la biopelicula desnitrificante. Dicha biopelicula estd conformada por un
consorcio de microorganismos autdctonos del acuifero, seleccionados naturalmente por las
condiciones de proceso establecidas. En una etapa previa, se determinaron las condiciones 6ptimas
para el establecimiento de comunidades mixtas bacterianas desnitrificantes en reactores de
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laboratorio, se realizé un pre-escalado y se monté una planta piloto en la localidad de Llavallol, en un
pozo afectado por altos niveles de nitrato. En todas las escalas se observd un periodo de aclimatacion
de aproximadamente 100 tiempos de retencion hidraulica. A partir de estos resultados surge la
hipétesis de que la bioaumentacidn con un consorcio sintético de microorganimos indigenas permitira
acortar el tiempo para alcanzar el estado estacionario. Para avanzar en este sentido se planteé como
primer paso la obtencién y caracterizacion de aislamientos de bacterias autdctonas. Con este objetivo
se realizaron cultivos en condiciones andxicas a partir de los granos de arena provenientes de los
biorreactores de escala de laboratorio, utilizando como medio de cultivo agua del pozo con agregado
de nutrientes. Los crecimientos obtenidos fueron sometidos a estriado/agotamiento del ansa para
aislar colonias individuales, las cuales fueron repicadas de forma ordenada para su uso y analisis. Los
aislamientos fueron caracterizados en cuanto a su capacidad de generar gas y de acumular nitritos. Se
llevéd a cabo un andlisis de MALDI-TOF para descartar aislamientos redundantes y se realizé
electroforesis con gradiente de temperatura en gel de poliacrilamida sobre los amplicones de gen 16S
ARNr de aquellos no-redundantes y del metagenoma de los biorreactores, con el objeto de detectar
aquellas cepas capaces de competir exitosamente en las condiciones de proceso. Como consecuencia,
se cuenta con una coleccién de aislamientos de microorganimos autdctonos y dominantes en el
proceso de desnitrificacion. El proximo paso consiste en estudiar sus caracteristicas gendmicas, para
establecer capacidades metabdlicas e interacciones que nos permitan elegir la mejor combinacién
posible, en cuanto a eficiencia y estabilidad, para el ensamblado del consorcio sintético.
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BF13-OPTIMIZATION OF CULTURE MEDIUM FOR MICROBIAL BIOSURFACTANTS PRODUCTION
Rivero M*3, Sanguino-Jorquera DG*3, Diedrich E*3, Gutiérrez-Cacciabue D*3, Rajal VB>, Irazusta VP?*3

1) Facultad de Ingenieria, Universidad Nacional de Salta (UNSa). 2) Facultad de Ciencias Naturales,
UNSa. 3) Instituto de Investigaciones para la Industria Quimica (INIQUI) — CONICET —UNSa, Salta,
Argentina.

Surfactants are amphipathic molecules with surface-active action mainly used in the pharmaceutical,
food, cosmetic and cleaning industries. When these molecules are produced by microorganisms, they
are called biosurfactants. These have several advantages over their synthetic counterparts. However,
high production costs limit its market. One option to reduce the cost is to use agro-industrial by-
products like black liquor (BL) and vinasse (V) as economic substrates. This work aimed to identify
microorganisms isolated from V and BL and optimize their biosurfactant production, using V or BL as
medium components. For the identification DNA was extracted from five selected strains. The genes
encoding 16S and 18S rRNA were amplified by conventional PCR, using universal primers in a
thermocycler. The amplification products were sequenced by Macrogen (Seoul, South Korea). Gene
sequences were analyzed with Chromas and aligned by using Clustal W 1.74, followed by the
construction of a neighbor-joining phylogenetic tree (MEGA4). Nucleotide sequences were analyzed
by BLAST and compared to the GenBank database for partial identification, where they were
uploaded. Factorial designs of two factors at two levels (22) and a central point, measuring two
responses in triplicate, were run. The factors selected were substrate composition (SC) and production
time. The SC was 5% V, 5g/I nutrient broth (NB), 12.5 g/l olive oil (O) at a high level (H) or 1% V, 1g/I
NB, 2.5 g/1 O at a low level (L) for acidophilic strains and 5% BL, 5g/I NB, 11.5 g/l Oat Hor 1% BL, 1 g/I
NB, 2.3 g/l O at L for alkaliphilic strains. The production times were 24, 48, 72 and 96 h for both groups.
The responses were the optical density (OD) and decreased surface tension (ST) of the supernatant
from the sterile medium (AST) using the ADSA technique. Analysis of variance (ANOVA) was used to
determine the significance (Design Expert version 11.0). Five bacterial strains were identified: al:
Lactobacillus paracasei, a5: Lactobacillus rhamnosus, bl: Bacillus safensis, b2: Alkalihalobacillus
halodurans and one yeast, a6: Pichia cecembensis. The optimum AST (p <0.05) and SC corresponding
for each strain was: a1=14.93 mN/m at SC L, a5=13.66 mN/m at SC H, a6=11.69 mN/m at SC HL (high
or low level), b1=27.20 mN/m at SC HL and b2=16.91 mN/m at SC H. The optimum values were at 48
h of production for all the strains. Regarding OD (p <0.05), alkaliphilic strains reached greater values
(ODgoonm= 4 - 7) than the acidophilic ones (ODsgonm = 0.35 - 2.6).Industrial by-products such as V and BL
can be used in the formulation of culture media for biosurfactant production. In this work, acidophilic
and alkaliphilic strains were successfully tested by factorial designs, and both Bacillus sp. bl and
Lactobacillus sp. al were identified as strains with great potential for the production of biosurfactants.

BF14-PRODUCTION OF OXIDATIVE AND HYDROLYTIC ENZYMES BY Hornodermoporus martius LBM
224 UNDER SOLID-STATE FERMENTATION USING LIGNOCELLULOSIC WASTE AS SUBSTRATE

Acosta GA, Benitez SF, Fonseca MI, Zapata PD

Universidad Nacional de Misiones. Facultad de Ciencias Exactas Quimicas y Naturales. Instituto de
Biotecnologia Misiones “Dra. Maria Ebe Reca” (INBIOMIS). Laboratorio de Biotecnologia Molecular -
Posadas - Misiones - Argentina.
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Fungi are known to secrete numerous enzymes of biotechnological interest. In this sense, the
Agaricomycete Hornodermoporus martius LBM 224 has shown the ability to secrete various enzyme
complexes. The aim of this work was to produce oxidative and hydrolytic enzymes under solid-state
fermentation (SSF) using lignocellulosic waste as substrate.Enzyme production was carried out under
SSF using sugarcane bagasse (SCB), previously reported as an inexpensive substrate, which was
generated by agroforestry industries of Misiones, Argentina. This was sampled from a sugarcane mill
at San Javier, Misiones, Argentina. Initial moisture content was adjusted to 75 % w/w either with
distilled water or Czapek medium. SCB (5 g; 40-mesh) was inoculated with five agar plugs from MEA
plates and incubated at 28 + 1 °C for 18 days under static conditions. After incubation, enzymes were
extracted by adding 50 mL of distilled water and shaking at 150 rpm for 60 min at 28 + 1 °C. The extract
was filtered with filter paper and centrifuged at 4400 x g for 10 min.Endoxylanase and endoglucanase
activity were assayed using beechwood xylan and carboxymethylcellulose as substrate, respectively.
Reducing sugars obtained were determined by the 3,5-dinitrosalycillyc acid (DNS) method. For both
enzymes, activity was expressed in units (U), defined as the amount of enzyme needed to produce 1
pmol of reducing sugars per min at 50 °C. B-Glucosidase and Cellobiohydrolase activity were
determined using p-nitrophenyl-B-D-glucopyranoside and p-nitrophenyl-B-D-cellobioside as
substrate, respectively. The amount of p-nitrophenol released was measured at 405 nm after addition
of Na,COs. Enzyme activity was expressed in U, defined as the amount of enzyme necessary to release
1 umol of p-nitrophenol per minute at 50 °C.Amylase activity was determined using soluble starch as
substrate. Reducing sugars obtained were determined by DNS method. Amylase activity was
expressed in U, defined as the amount of enzyme needed to produce 1 umol of reducing sugar per
min at 50 °C. Laccase activity was measured using 5 mM of DMP. The absorbance increase was
monitored at 469 nm (E469 = 27.5mM-1 cm-1). Lac activity was expressed in U, defined as the amount
of enzyme needed to produce 1 umol product per min at 30 °C.

Higher enzymatic production was obtained when SCB initial moisture was adjusted with Czapek
medium. Endoxylanase (803.00 + 33.91 U/L) and Endoglucanase (729.27 + 90.97 U/L) presented the
highest vyields, followed by Amylase (532.60 + 55.85 U/L) and Laccase (470.40 + 49.79 U/L). B-
Glucosidase (7.50 + 0.37 U/L) and Cellobiohydrolase (5.32 + 0.10 U/L) showed the lower yields. These
results suggest that SCB is a suitable substrate to produce oxidative and hydrolytic enzymes from H.
martius LBM 224, with potential biotechnological applications.

BF15-MAIZE GROWTH AND YIELD INCREASED BY CO-INOCULATION WITH Azospirillum argentinense
AND FLUORESCENT Pseudomonas DEPENDS ON BACTERIAL STRAIN COMPATIBILITY

Marcos Valle FJ 2, Martinez RD* , Diaz PR?, Pagnussat LAY?, Creus CM*, Maroniche GA*?

1) LBVM, Facultad de Ciencias Agrarias, Universidad Nacional de Mar del Plata (UNMdP), Balcarce,
Buenos Aires, Argentina. 2) Consejo Nacional de Investigaciones Cientificas y Técnicas (CONICET),
CABA, Argentina.

The benefits that Azospirillum spp. and fluorescent Pseudomonas exert on plants, added to the cost
of chemical fertilizers and the risk of environmental contamination, have led to their biotechnological
exploitation as mixed inoculants. However, most of these formulations are usually developed without
considering strain compatibility in the field. The objective of this work was to study the effect of
different strain combinations of Azospirillum and Pseudomonas on the vegetative growth and yield of
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maize (Zea mays L.) under productive conditions. Seven strain combinations were selected based on
previous results and first characterized for in vitro compatibility in mixed biofilms. A. argentinense
Az39 and Az19 expressing DsRed protein were combined with Pseudomonas strains LSR1, A506, and
ZME4 in mixed suspensions (1:1 CFU ratio), and spotted on NNi medium to form macrocolony biofilms
for 72 h at 28 °C. Azospirilla growth was then analyzed by quantifying the red fluorescence of
macrocolonies. Strain combinations were then used to carry out a field inoculation trial during
2021/2022 season in Balcarce (Buenos Aires, Argentina). Maize seeds (Nidera AX 7784 VT3P) were
inoculated with 10 ul per seed (final dose: 10’ CFU.seed™ of each strain) of the combinations A.
argentinense Az39 + P. fluorescens A506; A. argentinense Az19 + P. fluorescens A506; A. argentinense
Az39 + P. putida LSR1; A. argentinense Az19 + P. putida LSR1; A. argentinense Az39 + P. rhodesiae
ZME4; A. argentinense Az19 + P. rhodesiae ZME4 or saline solution as a control without inoculation.
The experiment was carried out on rainfed and no tillage conditions, crop was not fertilized. The
evaluated growth and phenological parameters included aerial dry weight on V6 stage (ADW),
harvestable corn ear index (HCE), total aboveground dry matter (TDM), thousand grain weight (TGW)
and crop yield. Data was analyzed by ANOVA followed by LSD Fisher test (p<0.05). The bacterial CFU
counts in the root 5 days after inoculation showed values in the range of 107-10® CFU.g? for
Pseudomonas, and 10°-10° CFU.g* for Azospirillum. Regarding growth parameters, ADW in V6 was
higher in Az19-A506, Az19-ZME4 and Az39-ZME4; HCE in R4 was higher in Az39-A506 (only index
greater than 1) and TDM was higher in Az39-A506. The highest TGW was recorded in Az19-A506 and
Az39-A506 treatments and, although without significant differences, the maximum grain yield at
harvest was obtained with Az19-A506, reaching 5.515 kg.ha. We conclude that the compatibility of
A. argentinense and fluorescent Pseudomonas strains influences inoculant effectivity to improve
vegetative growth and yield of maize crop. No clear association between in vitro compatibility in mixed
biofilms and maize growth promotion in the field was observed. Based on our results, Az19-A506 and
Az39-A506 combinations have the highest potential as inoculants for cropping maize in southeast
Buenos Aires.

BF16-BIOSYNTHESIS AND IMMOBILIZATION OF SILVER NANOPARTICLES IN
POLYHYDROXYBUTYRATE FILMS

Redersdorff I, Costa M, Giménez MI, Herrera Seitz K

Instituto de Investigaciones Bioldgicas, Facultad de Ciencias Exactas y Naturales, Universidad Nacional
de Mar del Plata-CONICET, Mar del Plata, Buenos Aires, Argentina.

Halomonas titanicae KHS3 is a salt tolerant bacterium isolated from hydrocarbon-contaminated
seawater of Mar del Plata harbor. Several strains of Halomonas have been described as efficient in the
degradation of aromatic compounds. In addition, some representatives of this species have the ability
to synthesize large quantities of reserve compounds of the polyhydroxyalkanoates (PHAs) type, that
can later be used in the generation of bioplastics. PHAs are hydrophobic, inert, thermoplastic, non-
toxic and have a very high purity inside the cell. Most importantly, these biopolymers are completely
biodegradable, which is why they are considered as potential substitutes for petrochemical plastics. It
was reported that H. titanicae KHS3 is capable of synthesizing and storing polyhydroxybutyrate (PHB)
as a reserve substance, when it is grown in excess of different carbon sources, including waste glycerol
from biodiesel production and aromatic hydrocarbons. As with PHAs, the synthesis of stable metal
nanoparticles (NPs) is a field of growing interest due to its potential application in various areas such
as catalysis, electrochemistry, medicine and electronics, among others. In particular, silver
nanoparticles possess a broad spectrum of antibacterial, antifungal and antiviral properties. Currently,
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efforts are focused on the development of sustainable, scalable and low-cost technologies based on
the use of natural resources as reducing agents in the synthesis of NPs.The aim of this work was to
evaluate the production of NPs by H. titanicae KHS3 and the possibility of co-
production/immobilization of these NPs on PHB. The ability of H. titanicae KHS3 grown in different
media to synthesize silver NPs from an AgNOs solution was assessed and confirmed by UV spectra
and TEM microscopy. The production of a PHB biofilm with incorporated AgNPs was evaluated by two
approaches: direct synthesis of the film using AgNPs synthesized by H. titanicae KHS3; and through
the addition of AgNPs, biosynthesized by the halophilic archaea Haloferax volcanii, prior to the
formation of the Halomonas PHB film. Both methodologies proved to be effective at the biosynthesis
process. Antibacterial properties of the generated AgNPs-PHB biofilms will be evaluated.Nowadays,
the development of silver-containing polymer systems with antimicrobial properties is a new and
promising trend in modern biotechnology and is under increasing development. The results presented
in this work provide an innovative strategy in this topic.

BF17-USE OF CIDER WASTE FOR THE FORMULATION OF AN ECONOMIC CULTURE MEDIUM FOR THE
PRODUCTION OF YEAST BIOMASS

Fontanini JM?, Origone AC?, Sangorrin MP?, Rodriguez ME*.

1) Grupo de Biodiversidad y Biotecnologia de Levaduras, PROBIEN (CONICET-UNCo), Argentina; 2)
Facultad de Ciencias Agrarias, UNCo.

The fermented beverage industries, particularly cider, generate large tons of waste per year, including
bagasse and lees. It was shown that these wastes represent a potential source of nutrients for the
formulation of culture media when the apple bagasse was chemically treated in order to increase the
amount of free sugars (SAMIGE 2021). Therefore, the objective of this work was to optimize the lees
autolysis method to increase the availability of nitrogen and the subsequent formulation of an
economical culture medium using both substrates that could be useful for the propagation of
unconventional yeast strains of Saccharomyces uvarum NPCC 1420 and Saccharomyces eubayanus
NPCC 1292. To optimize autolysis of lyophilized lees a central composite design was used to evaluate
the effect of the variables: incubation time (24-48 h), lees g/L of solution (20-40 g/L) and pH (3.5-6.5)
adjusted with NaOH. The assays were carried out at a final volume of 200 mL in constant agitation
(150 rpm), at 50°C (water bath equipment). Yeast assimilable nitrogen (YAN) concentration was
determined as the response variable. The optimal conditions obtained for this design were: pH 6.5
and concentration 20 g/L for 36 h, obtaining a value of 97,6 mg N/100 g lees. To increase the yield of
YAN, a new CCD Split Plot was performed with the following factors: temperature (40-60 °C), pH (3.5-
6.5) and time (24-48 h), being YAN concentration the response variable. Lees concentration was set
at 30 g/L. The highest nitrogen concentration reached (192 mg N/100 g lees) was obtained under the
conditions pH 5.33 at 60°C for 24h.In order to evaluate the growth of unconventional yeast strains
using the treated residues as substrate, a statistical design of mixtures was used. The design showed
14 runs with different proportions of the residues. The assays were carried out in 30 mL of substrate
and growth was followed by DOssonm. The response variables for both strains were dry weight (g/L)
and maximum biomass reached (A). The cultures were adjusted to pH 5 and incubated at 20°C and
shaking (150 rpm). The strain NPCC 1420 showed the best growth under the following conditions: 20%
Bagasse + 80% lees, showing a dry weight of 4.2 g/L and an A of 5.1, while the strain NPCC 1292
evidenced better weight dry values and A -3.2 g/L and 4.8, respectively- at 35.8% Bagasse + 64.2%
lees. The results obtained suggest the possibility of using these two residues - bagasse and lees - as
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carbon and nitrogen sources for the formulation of economic culture media for biomass production
of yeasts.

BF18-CIANOTOX. AN OPTIMIZED PROTEIN PHOSPHATASE INHIBITION ASSAY FOR ACCESSIBLE
MICROCYSTIN DETECTION.

Alba Posse JE ¥%; Gonzalez C**; Carriquiriborde P %*; Nadra A*?; Gasulla J+*3

1) Departamento de Fisiologia y Biologia Molecular y Celular, FCEyN, Instituto de Biociencias,
Biotecnologia y Biologia Traslacional (iB3), UBA, Argentina. 2) Consejo Nacional de Investigaciones
Cientificas y Técnicas (CONICET), Argentina. 3) Centro de Investigaciones del Medio Ambiente
(CIM),UNLP-CONICET, Argentina 4) DEGE, FCEyN, Instituto IEGEBA (CONICET-UBA), UBA, Argentina. 5)
Centro de investigaciones, Agua y Saneamientos Argentinos, Argentina.

The presence of cyanobacterial toxins in freshwater constitutes an increasing public health concern,
especially affecting developing countries where the high cost of available methods makes monitoring
programs difficult. The phosphatase inhibition assay (PPIAs) is a sensitive method with low instrument
requirements that allows the quantification of the most frequent cyanotoxins, microcystins (MC). In
this work, we implemented a PPIAs kit (CIANOTOX), starting from Protein Phosphatase 1 (PP1)
expression up to the validation with samples of algal blooms from Argentina. To do this, we optimized
the expression and lyophilization of PP1, and the assay conditions. Robustness and possible interfering
analysis were performed. Also, we evaluated the most widely used cyanobacterial lysis methods and
determined that heating for 15 minutes at 95°C is simple and adequate for this assay. Then, we
performed MC spikes recovery assays on water samples from three dams from Argentina, resulting in
a recovery ranging from 77 to 115%. The limit of detection (LOD) was 0.4 pg/L and the linear range is
0.4 pg/L - 5 pg/L. Finally, we evaluated 64 environmental samples where MC was measured by ELISA
test containing from 0 pg/L to 625 pg/L. CIANOTOX showed excellent correlation (Pearson correlation
coefficient = 0.967), no false negative and no false positives above the 1 pg/L WHO guideline (0.11
total false positive rate). In conclusion, we optimized and validated a quantitative MC detection kit to
be an effective and accessible alternative to available commercial tests.

BF19-CHARACTERIZATION OF Starmerella magnoliae STRAINS ISOLATED FROM PATAGONIAN
MEAD

Kleinjan V, Gonzdlez Flores M*2, Origone AC*?, Rodriguez ME? Lopes CA*?

1) PROBIEN (CONICET-UNCo) —Neuquén-Neuquén-Argentina. 2) Fac. Cs. Agrarias (UNCo) - Cinco Saltos-
Rio Negro-Argentina. 3) Fac. Cs. Médicas (UNCo) — Cipolletti - Rio Negro-Argentina.

The yeasts Starmerella magnoliae have been isolated from the fermentation of honey collected in
different locations in Neuquén province. This species has been frequently associated with honey and
bees around the world and used in the food industry due to its capacity to produce erythritol and
mannitol sweeteners as well as its fructophilic character.

In this study, a molecular and physiological characterization of a total of 28 isolates of S.
magnoliae from 8 regions of Neuquén was carried out. Three different strains, coexisting in the
sampled regions, were found according to their mtDNA-RFLP patterns: 15 isolates showing pattern A,
12 with pattern B, and 1 with pattern C. Isolates representatives from each particular pattern were
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selected under different stress conditions including temperature (8, 13, 20, 30 and 37°C), sulphite
tolerance (0, 1, 2, 3 and 4 mM) and ethanol resistance (0, 2, 3, 5, 7 and 8% v/v). Growth profile at
different temperatures was studied by drop assay on GPY-agar. All isolates grew in a range from 8°C
to 30°C. However, the strains belonging to profile B grew at 37°C after 144h of incubation, with the
NPCC1785 strain being the most thermotolerant. Sulphite tolerance was also evaluated by drop assay
but using YEPD-agar with 0.075M tartaric acid and increasing concentrations of Na;S,0s. Most isolates
(strains A and B) were able to grow up to a concentration of 4mM (about 500mg/L total SO,), a similar
behavior observed for the positive control (T73" strain of S. cerevisiae). The only isolate representative
of pattern C (strain NPCC1782) showed the lowest tolerance to this antimicrobial compound (2mM or
250mg/L SO,).Finally, the kinetic parameters of these strains were evaluated by monitoring ODessonm in
96 well microtiter plates containing YNB with increasing concentrations of ethanol. All strains were
able to grow up to 8% v/v ethanol. Nevertheless, the strain NPCC1782 showed the highest pmax
(maximum growth rate) and the lowest lag (time to start vigorous fermentation) at 8% v/v. In addition,
strains showing pattern B evidenced an intermediate kinetics, while those of pattern A showed
decreased kinetics at 8% compared to the others. These results indicate that all the evaluated S.
magnoliae strains showed interesting properties to be used as putative starter cultures in low alcohol
beverages, including high sulphite tolerance, ethanol resistance and a brad temperature growth
range. Additional experiments about the fermentative performance are being carried out in order to
complete the physiological characterization of this biotechnologically interesting yeast.

BF20-INFLUENCE OF VANILLIN IN EXOPOLYSACCHARIDE PRODUCTION IN LACTIC ACID BACTERIA

Diaz Vergara LI*, Bettiol MdelR?, Binetti AG?, Montenegro MA*

1) Instituto multidisciplinario de investigacion y transferencia agroalimentaria y biotecnoldgica
(IMITAB), Villa Maria, Cérdoba, Argentina. 2) Instituto de lactologia industrial (INLAIN), Santa Fe, Santa
Fe, Argentina

The exopolysaccharides (EPS) are polymers of high molecular weight produced by microorganisms.
The EPS produced by lactic acid bacteria (LAB) are quite interesting for food applications. This EPS
have been studied for their beneficial applications to human health thanks to their antimicrobial,
anticancer, anticholesterol, antioxidant activity, immunomodulatory, and prebiotic properties.
Vanillin is an organic compound used as a flavoring agent in food, beverages, and pharmaceutics. This
work aims to evaluate the influence of vanillin in the production and antioxidant activity of EPS in
three LAB strains (M023, M024, and M030) isolated in our laboratory. To evaluate the influence of
vanillin the EPS selection medium (skim milk 5% w/v, yeast extract 0.35% w/v, peptone 0.35 w/v, and
sucrose 5% w/v) was supplemented with vanillin (V) to obtain a concentration of 0.001% v/v, a control
(C) without the addition of vanillin was used. The bacteria strains (previously grown in De Man, Rogosa
and Sharpe broth for 48 h at 37°C) were inoculated to V and C, and incubated for 48 h at 37°C in
microaerophilia. For the EPS purification, the proteins were precipitated with trichloroacetic acid 4%
w/v and centrifuged at 10000 g for 20 min at 4°C. The pellets were resuspended in distilled water and
dialyzed against distilled water through a dialysis membrane with molecular weight cutoff of 12-14
kDa for 96 h at 4 °C. The solid content was determined in a thermogravimetric balance. The EPS
content was determined by the phenol-sulfuric method, to 0.5 mL of sample is added 1 mL of phenol
5% w/v, later 2.5 mL of sulfuric acid 98%. After 5 min of reaction, the absorbance at 492 nm of the
samples as well as standard sugar glucose (10 to 100 pg/mL) was read by spectrophotometry. The
antioxidant activity was determined by the deactivation of the cation ABTS at different EPS
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concentrations, measured at 734 nm with a spectrophotometer, the final antioxidant activity was
expressed as Trolox equivalent antioxidant capacity (TEAC, ug of Trolox equivalent to 1 ug of EPS). The
results show that vanillin did not have an effect on the EPS production levels (average of 2 g/L).
However, the antioxidant activity was increased for the strains M023 and M024 from 0.006 and 0.010
ug Trolox/ugEPS to 0.009 and 0.023 ug Trolox/ugEPS, respectively, and decreased the activity for
MO030. Vanillin has antimicrobial activity, although, the tested concentrations did not have an
inhibitory effect on the growth of the bacteria, but did have an effect on the EPS characteristics. In
conclusion, vanillin did present an influence on the antioxidant activity of the EPS obtained; but did
not present an influence on the production levels. Future studies should focus on the characterization
of the obtained EPS with the different cultural conditions.

BF21-GUT MICROBIOTA MODULATION AFTER SIMULATED DIGESTION OF YOGURT CONTAINING
RED GRAPE POMACE POLYPHENOLS

Lingua M, Lucini Mas A>3, Mattaloni M?, Salvucci E2, Blajman J 2, Pdez R, Wunderlin D*3, Baroni MV?3

1) Instituto de Investigacion de la Cadena Ldctea (IDICAL)-INTA/CONICET, Ruta 34 km 227, Rafaela,
Santa Fe, Argentina. 2) Instituto de Ciencia y Tecnologia de Alimentos Cordoba (ICYTAC)-UNC/CONICET,
Juan Filloy s/n-Ciudad Universitaria, Cordoba, Argentina. 3)Departamento de Quimica Orgdnica,
Facultad de Ciencias Quimicas-UNC, Medina Allende y Haya de la Torre-Ciudad Universitaria, Cordoba,
Argentina

Consumption of dietary polyphenols has been linked with reduced risk of cardiovascular and
neurodegenerative diseases and cancer, due to their antioxidant power. Additionally, nowadays these
molecules are reported to modulate the composition and activity of the microbial populations in the
colon, positively affecting human health. Red grape pomace is an important and abundant solid waste
generated after the red winemaking process that still retains large amounts of these beneficial
polyphenols for health. The objective of this study was to carry out in vitro gastric digestion and colonic
fermentation of yogurt made with microencapsulated polyphenols from red grape pomace and to
observe the effect on different bacteria groups of the gut microbiota and on the polyphenol content
and antioxidant capacity. Yogurts with polyphenols were prepared by addition of 10% w/w of
microcapsules of red grapes pomace polyphenols obtained by spray drying of phenolic extract using
30% w/v of maltodextrin: skimmed milk powder (50:50) as an encapsulating agent. Yoghourts control,
without polyphenols, were prepared by adding 10% w/w of encapsulating agent microcapsules only.
The digestion process was simulated in four steps, 1- digestion in the mouth, 2- digestion in the
stomach, 3- digestion/ absorption in the small intestine, and 4- colonic fermentation (using balb ¢ mice
faecal) and adsorption in the large intestine. Enterobacteriaceae, lactic acid bacteria, total anaerobes,
and presumptive bifidobacteria were counted before and after colonic fermentation using selective
and partially selective mediums (Eosin methylene blue agar (EMB), de Man, Rogosa, and Sharpe
(MRS), reinforced clostridial agar (RCA), and MRS supplemented with 5% v/v propionic acid,
respectively). Total polyphenols, by Folin-Ciocalteu, and antioxidant capacity, by FRAP and ABTS
assays, were measured during digestion. Results showed that after fermentation yogurt with
polyphenols promoted a higher growth for presumptive bifidobacteria compared with yogurt control.
Considering total anaerobes, the presence of polyphenols in yogurt helped to reduce the growth of
this group population with respect to yogurt control. The total polyphenols and antioxidant capacity
were modified after digestion and colonic fermentation remaining higher than the control
formulation. Results suggest that the gut microbiota during the colonic fermentation modified the
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polyphenol content, with a consequent change in antioxidant capacity, of yogurt with polyphenols
from red grape pomace at the same time that moduled positively its composition.

BF22-ABILITY OF LACTIC ACID BACTERIA STRAINS FROM FRUITS TO IMPROVE THE SAFETY AND
FUNCTIONALITY OF FERMENTED JUICES

Rivero LdelV, Pérez MB, Saguir FM

Instituto de Microbiologia. Facultad de Bioquimica, Quimica y Farmacia. Universidad Nacional de
Tucumdn (UNT), Ayacucho 491. 4000. Tucumdn. Argentina.

Fruits are an essential part of human nutrition, therefore, the development of fruit- based foods
promoting health is a key research priority of the food industry. On the other hand, the growth and
metabolism of lactic acid bacteria (LAB) affect the fermented foods quality. Thus, lactic acid or
malolactic fermentations may be a natural technology for improving safety, nutritional, and/or
sensorial properties of by-product fruits. In this context the behavior of Oenococcus oeni and
Lactobacillus plantarum strains in terms of growth, substrates utilization, antimicrobial activity, and
probiotic potential as well as changes in antioxidant property of fermented matrices were
investigated. Two O. oeni strains (MS46 and MS9) isolated from a cellar from Cafayate, Argentina,
were selected by exhibiting malolactic activity, low diacetyl production and detectable glycosidase cell
surface activities in laboratory media. When inoculated (~10° CFU/mL) in grape juice (GJ), prepared
from Malbec grapes, both strains grew without lag period by 1.34+0.02 and 1.46+0.03 log CFU/mL at
12 days with maximum growth rates of ~ 0.019 h! respectively, and adequate changes in the sugars
and organic acids profiles from the sensorial viewpoint. At this time, initial pH decreased ~0.45 units,
however, it increased by ~ 0.12 units during the first three days. In addition, both strains showed
antibacterial properties against human pathogens, and ability to increase the antioxidant properties
of fermented GJ. These results demonstrated the potential of O. oeni strains to ferment GJ with health
benefits, which represents a novel alternative to its use in winemaking. On the other hand, L.
plantarum strains N4, N8 and EFf3 y EFj18, dominant microbiota from oranges and artisanal fruit salad
from our region showed ability to growth in inoculated orange juice incubated at 30 °C without pH-
adjustment with probiotic potential and in a inoculated apple-orange juice (2:1), respectively. In this
last condition, both strains inoculated in order of 10® CFU/mL) grew rapidly in 2 days of incubation and
remained viable up to 14 days. At this time, the highest sugars, malic and citric acids consumption
coincided with the maximum lactic and acetic acids production. Only L. plantarum EFf29 increased
phenolic content by 27.6%, which was related to a higher antioxidant activity. In addition, they
exhibited capacity to inhibit pathogenic and spoilage microorganisms. Thus, these studies show new
insights on the O. oeni and L. plantarum strains behaviour to ferment new, safe and functional fruit
juices.

BF23-ANTIMICROBIAL EFFECT OF MAQUI EXTRACTS ON PEAR CIDER SPOILAGE YEASTS

Gonzdlez Flores M*?, Kleinjan V*, Garrido Makinistian F~3, Rodriguez ME**, Franceschinis L*>, Salvatori
D**, Lopes CA.%?

1) PROBIEN (CONICET-UNCo),Neuquén,Argentina. 2) Fac. Cs. Agrarias (UNCo) -Cinco Saltos-Rio Negro,
Argentina 3) Fac. Ingenieria (UNCo),Neuquén, Argentina. 4) Fac. Cs. Médicas (UNCo),Cipolletti,Rio
Negro, Argentina. 5) Fac. Cs. Tec. Alimentos (UNCo), Villa Regina, Rio Negro, Argentina.

106

Pagina web SAMIGE: www.samige.org.ar
Contacto: info@samige.org.ar



Berries extracts have been used in the fermented beverage industry (such as beer, apple and pear
cider) as functional ingredients, colorants or antimicrobials. Particularly, the Maqui (Aristotelia
chilensis) berry extract has been used to obtain colored ciders; however, its antimicrobial potential
has not been evaluated in this beverage. In this work, the antimicrobial effect of the Maqui on spoilage
microorganisms isolated from spoiled pear cider, including the yeasts Zygosaccharomyces parabailii
(Zp), Brettanomyces bruxellensis (Bb) and B. custersianus (Bc) and an acetic bacteria Acetobacter sp.
(Ac), was evaluated. Maqui extract (5 g of fresh Maqui in 100 mL of extraction liquid, 5% w/v) were
prepared using two extraction liquids: a) fermented pear must (with 2 g/L of sugar and without
sulphite- assay 1) and b) pear cider (with 30 g/L of sugar and 400 mg/L of total sulphite- assay 2), both
with 5% v/v of ethanol and sterilized by filtration. Microorganisms were inoculated in dilutions of
these extracts with their respective extraction liquid (undiluted, diluted 1/10; diluted 1/5 and
extraction liquid without Magqui). A third assay was also carried out with extract “b” without
sterilization and using 1/10 dilution and extraction liquid without Maqui. All fermentations were
carried out in 35 mL and growth was followed by OD and weight loss (CO; liberation). The number of
CFU and cells/mL after 4 months of incubation (final stage) were quantified. For Zp, the best growth
was observed at higher concentrations of Maqui (assayl). This phenomenon could be due to the
nitrogen and sugars contribution from Maqui extract. However, in presence of a sugars excess
(assay2), the antimicrobial effect of the Maqui on the yeast growth was observed (a significant
reduction in the maximum growth, in the 1/10 and 1/5 dilutions and a total growth inhibition in Maqui
extract without dilution). Both Bb and Bc yeast species showed a similar behavior; they decreased
their growth kinetics when Maqui was added (assayl). This effect was not so evident under sulphite
presence (assay2). The kinetic parameters of Ac bacteria were not affected by the Maqui in assayl.
Besides, no growth was observed in the assay 2, due to the effect of sulphite. Independently from the
conditions and microorganism used, coherence between maximum growth (OD), maximum
production of CO, and final CFU and cells/mL was observed. In assay3, a decrease in the maximum
growth (OD) was observed in the presence of Maqui for Zp (10%) and for Bb and Bc (50-40%) with
regards to the sample without Maqui. The decrease in the OD reached 90% in uninoculated samples.
In conclusion, the Maqui extract has an antimicrobial effect on pear cider spoilage yeasts Zp, Bb and
Bc. In addition, it helps to reduce the growth of microorganisms naturally present in this beverage
after 4 months of incubation.

BF24- OLIVE PRUNING WASTE CONVERSION INTO VALUE-ADDED LIPIDS BY Rhodococcus

Sandoval NE, Arias N, Gallegos AL, Palmeri A, Alvarez HM, Lanfranconi MP

Universidad Nacional de la Patagonia San Juan Bosco, Instituto de Biociencias de la Patagonia, INBIOP,
UNPSIB-CONICET, Argentina

Olive oil industry produces many by-products among which, tree leaves represent a massive waste.
Olive leaves could be obtained at the early stages of olive fruit cleaning or during pruning practice to
remove old branches and increase crop productivity. They have no economic value and are usually
burned or used as animal feed. Our objective was to evaluate the potential of this waste to generate
lipids of biotechnological interest in bacteria. Furthermore, our approach would help to solve an
environmental problem related to its disposal. Bacterial strains used included an oleaginous paradigm
(Rhodococcus opacus PD630), a representative of a potential plant pathogen (Rhodococcus fascians
F7), an efficient industrial waste bioconverter (Rhodococcus erythropolis DSM43060), and an isolate
obtained from olive leaves (Rhodococcus sp. 24CO). Leaves from olive trees (var. Frantoio) were
collected in the Jardin Varietal de Olivos “Patagonia Sur" located at UNPSJB (452 47’S, 67230°0). Four
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different culture media containing solid raw waste (RW) or liquid residue (Tea) prepared from fresh
(F) or dewatered (DW) leaves were tested for growth and lipid accumulation in these strains. Before
inoculation, different chemical parameters were analyzed in each culture media and based on the
values obtained, those prepared from tea (F or DW) were the best candidates for lipid production due
to the high C/N ratio they showed. Total sugar values were similar among the media tested except for
FRW whose value triplicated the content in comparison with the other media. Bacterial growth was
estimated by measuring OD 600 nm and showed the highest values in FRW medium. The strains
exhibited different growth behaviors with R. sp. 24CO being able to grow in every media and reaching
the highest values in almost all media tested. Largely characterized strains such as R. opacus PD630
and R. erythropolis DSM43060 showed similar dynamics reaching intermediate growth values while
for R. fascians F7, the values obtained were low or near zero. The ability to accumulate neutral lipids
was also analyzed for each media and strain that showed growth. Our results indicate that the most
efficient media that favored lipid accumulation were FRW and FTea with total fatty acid contents of
37.4 and 51.9% w/w in R. opacus, respectively. Interestingly, strain 24CO was also highly efficient in
converting the residue to neutral lipids with values of 20.2 and 26.2% (w/w) when grown on those
media. The main fatty acids found in R. opacus PD630 included palmitic (C16:0), palmitoleic (C16:1)
acids and in lower amount, stearic (C18:0) and oleic (C18:1) fatty acids. In both media, in R. sp. 24CO
was represented by palmitic, stearic and oleic acids. These fatty acids have multiple applications and
could interest different industrial fields. Thus, olive tree leaves generated as a by-product of the oil
industry could be a highly-valued waste to the economy as well as to the environment.

BF25-IN VITRO AND IN SILICO STUDY OF PREBIOTIC OLIGOSACHARIDES FERMENTATION PATHWAY
BY A PROBIOTIC Limosilactobacillus reuteri STRAIN

Gémez JIN*?, Ledesma AE*3, Taranto MP 4, Bustos AnaY*?

1) Centro de Investigacion en Biofisica Aplicada y Alimentos (CIBAAL-UNSE CONICET). Santiago del
Estero, Argentina. 2) Facultad de Agronomia y Agroindustrias (FAyA), Universidad Nacional de
Santiago del Estero.Santiago del Estero, Argentina. 3) Departamento Académico de Quimica, Facultad
de Ciencias Exactas y Tecnologias Universidad Nacional de Santiago del Estero. Santiago del Estero,
Argentina. 4) Centro de Referencia para Lactobacilos (CERELA-CONICET), Tucumdn, Argentina.

Research on the ecology of the intestinal microbiota, as well as the commercial application of
prebiotics, has awakened the interest of the scientific community in the metabolic pathways of non-
digestible oligosaccharides. Although oligosaccharide metabolism is essential for the ecological fitness
of lactic acid bacteria, few data are currently available.

The objective of the present work was to evaluate the ability of the probiotic strain Limosilactobacillus
(L.) reuteri to ferment commercial oligosaccharides using in vivo assays, bioinformatic analysis and
computational studies.For this purpose, the commercial prebiotics lactulose and commercial insulins
of different degree of polymerization (DP) and purity (Orafti® GR, HP, HSI and Raftilose) were added
to the MRS broth as the sole carbon source. The cultures were incubated for 24 h at 37°C and growth
was evaluated by plate count. In addition, the metabolic pathways of prebiotic oligosaccharides in L.
reuteri CRL 1098 were evaluated by bioinformatics analysis. Data were obtained from NCBI GenBank
and Blast and MUSCLE algorithms were used to analyze and align the sequences. Finally, the 3D
structures of the main enzymes involved in the metabolic pathways were obtained by homology
modeling usingAlphaFold Colab. The results show that the strain was not able to grow in medium with
pure inulin (HP) as the sole carbon source. However, in the presence of lower purity and low GP
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insulins, growth of 1.5 Log CFU/mL on average was observed. Notably, in the presence of lactulose,
growths of 2.4 Log CFU/mL were observed, comparable to that of the glucose control. Our
bioinformatics search indicates that strain CRL 1098 lacks endo- or exoinulinase enzymes, responsible
for inulin hydrolysis, as well as transport systems described in other related genera and species. On
the other hand, the LacLM system responsible of [B-galacto-oligosaccharides such as lactulose
metabolism was identified in the genome of L. reuteri CRL 1098. The enzyme consists of heterodimers
encoded by two partially overlapping chromosomal genes, Lacl (long subunit), where the active site
is located, and LacM (small subunit). Remarkably, two LacL encoding proteins of 672 and 628 amino
acids were found in CRL 1098 genome, (genBank: OAV47989.1, 672, OAV47785.1, 628, respectively)
and one lacM encoding a 319 aa protein (genBank: OAV47784.1). The output of the local alignment
performed with LacL subunit shows repetitive patterns where residues such as ASP197, GLU303,
GLU460 and GLU546 were partially conserved. Finally, the 3D structures of the beta-galactosidase
enzymes were modeled and the secondary structures were calculated. A high percentage of
disordered structure was observed (range of 47-53 %), followed by alpha helix (21-35 %), beta sheets
(11-21 %) and turn (8) (5-7 %). These results allow us to further study the metabolism of prebiotics by
probiotic strains and represent the basis for the design of symbiotic foods.

BF26-DEVELOPMENT OF NUCLEIC ACID-BASED BIOSENSORS TO DETECT GENES INVOLVED IN
XENOBIOTIC DEGRADATION IN CONTAMINATED ENVIRONMENTS.

Cardillo MEY, Raiger lustman LJ*?, Sacco NJ*?

1) Laboratorio de Microbiologia Ambiental y Nanotecnologia. Departamento de Quimica Bioldgica,
FCEN, UBA- Ciudad Autonoma de Buenos Aires- Buenos Aires-Argentina. 2) Instituto de Quimica
Bioldgica de la Facultad de Ciencias Exactas y Naturales (IQUIBICEN)-Ciudad Auténoma de Buenos
Aires- Buenos Aires-Argentina.

A biosensor is an integrated device capable of providing quantitative or semi-quantitative analytical
information. It consists of a biological recognition element (BRE) where the signal displayed by the
interaction between the BRE and the analyte is transformed into information by the transducer
element (TE) . Several BREs have been described like enzymes, bacteria, ssDNA, cells, etc.
Genosensors, a type of biosensor in which the BRE is a DNA, are useful to analyze specific DNA
sequences allowing us to detect and quantify the presence of certain microbial species or metabolic
pathways in a complex sample like soil or water. Since nowadays this kind of experiments are
conducted by gPCR, a replacement of this technique by a cheapest and fastest one like a biosensor
could be useful to decrease costs and working times.In this work, we present the design and
development of a genosensor to detect the presence of the alkB gene, which is involved in alkane
degradation. Through different tests, we have studied and optimized the surface modification of
screen-printed electrodes with oxidized multi-wall carbon nanotubes (MWNTSs ox) and chitosan (Qui).
The nanostructuring of the surface of the electrodes obtained makes it possible to increase its
sensitivity and broaden its field of application. Different conditions were tested for the binding of the
ssDNA sequence to the surface of the working electrode, including condensation reactions between
the 5'-PO,* of the ssDNA and the functional groups established on the surface (using glutaraldehyde,
GA), or modification reactions performed at the -NH, terminus of the ssDNA. After a process of
optimization of the test conditions, we have managed to obtain a modified electrode with MWCNTs
ox, QUI, and GA where the ssDNA probe is covalently bound to the surface. For testing, alkB gene
amplicon and chromosomal DNA of P. extremaustralis were obtained and used as positive controls
while a chromosome DNA of Pseudomonas sp KA-08, a alkB- strain was selected as negative control.
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BF27-OPTIMIZATION OF BIOCATHODES: BIOCHAR AS ELECTRODE MATERIAL FOR GROWTH OF
ELECTROACTIVE BACTERIAS

Antic Gorrazzi S; Massazza D; Pedetta A; Busalmen JP; Bonanni P.
Divisidn Ingenieria de interfases y bioprocesos, INTEMA, Argentina.

Cathodic electro-active microorganisms can use an electrode as electron donor to reduce nitrates,
sulfates or chlorinated compounds. In this context, the electrode acts as an inexhaustible electron
source that enhances microorganisms activity, allowing numerous applications related with
biocatalysis, biosynthesis and wastewater treatment. However, their application has been relegated
due to the low current density they produce. The performance of bioelectrochemical systems
depends mainly on the ability and efficiency of microorganisms to adhere and exchange electrons with
the polarized surface. The current density obtained on biocathodes may be limited by an adverse
bacterial adherence on the electrode surface caused by electrostatic repulsion between the bacteria
and the electrode. Still, basic studies are required to improve the interaction between electroactive
microorganisms and electrodes. Growth medium parameters such as ionic strength, presence of
organic compounds, pH, flow rate, and temperature have been shown to affect adherence of bacteria
to surfaces. On the other hand, material and surface properties such as hydrophobicity and
electrostatic charge also play a fundamental role in the biofilm formation process. Biochar is a
carbonaceous compound obtained through the pyrolysis of biomass. Previously, we found that this
material has electrochemical properties that improve bacteria-electrode interaction. Biochar
electrodes obtained at relatively low temperatures (600/8002C) enhance current density produced by
Geobacter sulfurreducens on anodes. Because the biochar has charged organic functional groups on
its surface that could improve initial attachment of cathodic bacteria to electrodes, we test it as
growing substrate in electrochemical cells. Biochar electrodes of different temperatures (5002C-
12009C) were polarized at -0,3V vs SHE. The growth of cathodic bacteria Thiobacillus denitrificans on
biochar cathodes was followed by measuring the electric current density through
chronoamperometry. Scanning microscopy images were taken to analyze bacterial coverage. In
agreement with previous results with anodic bacterias, higher current densities were registered when
biochar obtained at 6002C/800°C were used as electrode donor. Current densities values were
comparable to those obtained with graphite, the most common electrode material used for the
growth of electroactive bacteria. This results not only provided information to optimize biocathode
performance, but also reinforces the evidence that biochar could be a cheap and ecofriendly electrode
material, which revalues waste.

BF28- BACTERIAL CELLULOSE AEROGEL ENRICHED IN NANOFIBERS OBTAINED FROM KOMBUCHA
SCOBY.

Bergottini VM, Bernhardt D, Bernabeu P
Universidad Argentina de la Empresa (UADE), Instituto de Tecnologia-INTEC,CABA, Argentina.

Symbiotic Culture of Bacteria and Yeast (SCOBY) pellicle is a by-product of Kombucha tea fermentation
that can be a cheap and fast-growing source of cellulose. SCOBY develops a 3D cellulose membrane
on the surface of Kombucha tea and since its microstructure can be chemically modified, it has
promising applications in the development of biocomposites. This study presents a simple procedure
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to transform Kombucha SCOBY membranes into cellulose nanofiber aerogels. The protocol consisted
in an alkaline purification followed by an acidic hydrolization and lyophilization. The obtained
nanofibers presented thickness than ranged principally between 50 and 110nm, good crystallinity
(90%) and thermal stability (343 2C). The simplicity of this nanofiber aerogel protocol may contribute
to the development of nano-scale materials giving higher value to this by-product that generally is
composted. Furthers studies should be addressed to test this nanocellulose fibers combined with
other polymers for the development of eco-friendly composites.

BF29- A SENSITIVE WHOLE CELL BIOSENSOR FOR LEAD DETECTION IN DRINKING WATER
Gdndola Y*?, Alvarez M*3, Gasulla J*3, Alba Posse JE~3, Nadra AD*3
for PlomBOX project (plombox.org) of the TRACE collaboration

1 Facultad de Ciencias Exactas y Naturales, Departamento de Fisiologia y Biologia Molecular y Celular,
Instituto de Biociencias, Biotecnologia y Biologia Traslacional (iB3), UBA, Buenos Aires, Argentina ?
Departamento de Quimica Bioldgica, Facultad de Farmacia y Bioquimica, UBA, Buenos Aires, Argentina
3 Consejo Nacional de Investigaciones Cientificas y Técnicas (CONICET),Buenos Aires, Argentina.

Lead is one of ten chemicals that the World Health Organization (WHO) has identified as a major public
health concern. Although there is no level of exposure to lead that is known to be without harmful
effects, it is recommended to be lower than 10 pg/L (ppb) in drinking water. Currently, lead in water
measurements require expensive and specialized equipment to reach relevant sensitivity levels. In
developed countries, lead screening tests may be carried out in both public and private water supplies.
However, in low- and middle-income countries access to accredited laboratories is more limited and
may be prohibitively expensive. A low-cost sensor with the capability to measure a concentration of
10 ppb lead in water (or less) is therefore desirable. We show the development of such a sensor based
on a genetically modified Escherichia coli DH5a strain bearing the lead-sensing genetic construction
on a pUC57mini plasmid. Briefly, this construction possesses a lead regulator protein (PbrR) -which
binds Pb*2-, and a regulatory zone attached to the B-galactosidase gene as the reporter gene. In
addition, we included a transporter protein (PbrT), to increase Pb intracellular concentration and thus
enhance the device’s sensitivity. Expression of both PbrR and PbrT proteins is regulated by the
intermediate strength promoter P479; B-galactosidase expression is regulated by a natural lead
sensitive promoter/operator in the pLVPK virulence plasmid from Klebsiella pneumoniae. Results show
that our biosensor can detect lead in drinking water at levels as low as 10 ppb and that could be used
in a low-cost, portable and easy to use device to test home’s water.

BF30-DEVELOPMENT OF A MAGNETIC AFFINITY CHROMATOGRAPHY SYSTEM BASED ON THE
LACTOBACILLUS S-LAYER PROTEIN.

Muruaga E, Roset M, Briones G.

Universidad Nacional de San Martin, Instituto de Investigaciones Biotecnoldgicas, UNSAM-CONICET -
San Martin - Buenos Aires - Argentina

The biotechnology industry market is growing every year. Pure proteins are required for research,
diagnostic and therapeutic purposes. Protein commercialization requires an efficient and inexpensive
method of purification. Affinity chromatography is a technique based on the reversible interaction of
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a ligand coupled to an inert matrix and a protein or enzyme with the ability to bio-associate with the
ligand. This technique allows the purification of proteins with high selectivity, resolution, and capacity,
achieving purifications of several orders of magnitude in a single step. We had reported the
development of a new affinity chromatography system based on the S-layer protein of Lactobacillus
and characterized the Slaprg and the Biomatrix. Here we report improvements in the Biomatrix.
Chromatography is the most expensive step in a downstream process. Innovations are important to
reduce costs and optimize the process. The use of magnetic chromatography is one promising option
as it enables the direct purification of molecules avoiding the use of centrifuges. Iron nanoparticles
are known to have a strong magnetic moment that made them remotely manipulable when exposed
to a magnetic field. It is known that metal nanoparticles can be adsorbed onto bacterial surfaces. Iron
nanoparticles were synthesized by reverse coprecipitation. After the synthesis, magnetite Fe304
nanoparticles were coupled to the Biomatrix generating a magnetic Biomatrix. Based on the protocol
developed and reported for the Biomatrix a new protocol for the magnetic biomatrix was established
using a magnet instead of a centrifuge. Purification of the model fusion protein GFP-Slapr,; with this
novel system was successfully achieved.

FISIOLOGIA MICROBIANA (FM)

FM1-REGULATION OF LIPID BIOSYNTHESIS PRECURSORS AND CELL DIVISION IN MYCOBACTERIA:
PHYSIOLOGICAL ROLE OF Maf PROTEIN

Rollan L, Ensinck D, Bauducco S, Coronel Cappellari C, Gago G, Gramajo H,Diacovich L

Instituto de Biologia Molecular y Celular de Rosario (IBR-CONICET), Facultad de Ciencias Bioquimicas y
Farmacéuticas (FBIOyF), Universidad Nacional de Rosario (UNR)

Considering infectious diseases, tuberculosis (TB) is one of the most significant causes of dead in the
world. The bacterium Mycobacterium tuberculosis (Mtb) is the etiological agent of TB. Actually, this
disease has been reestablished since the breach of extensive antibiotics treatments, the continuous
appearance of multi-resistant (MDR) and extremely resistant strains. Also, the HIV and SARS-CoV2
pandemics, and the deterioration of public health systems in undeveloped countries have been
contributing to TB propagation. Consequently, it is necessary the identification of new drugs targets
and the development of novel compounds efficient against MDR strains, with the aim of complement
conventional therapies. Mycobacteria possess a cellular wall unusually rich in lipids, and some of them
are essential for bacteria viability and the pathogenicity of this microorganisms. The main components
of this cellular envelope are mycolic acids, and acids and alcohols methyl-branched. Therefore, the
biosynthetic pathways that generate these compounds offer an attractive target for the development
of new antimycobacterial agents. These complex lipids, which conform to the cell wall are synthesized
by enzymes previously characterized; however, very few information is disponible about the enzymes
that provide precursors for the novo fatty acid biosynthesis and the production of meromycolic acids.
In Mtb, the enzymatic complexes acyl-CoA carboxylases (AcCCase) generate malonyl-, methyl-
malonyl-CoA, and carboxylated long-chain acyl-CoA as substrates for the biosynthetic vias. In our
laboratory, three different Mtb AcCCase complexes were characterized at biochemical, genetic and
structural level. However, less is known about the modulation of this activity. Recently, we identified
the Rv3282 gene, which codified for a protein denominated Maf, found adjacent to a cluster of genes
involved in the production of a AcCCase subunits. Maf protein has sequence similarity to inhibitors of
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septum formation, but the function of Mtb Maf is unknown. In this work we overexpress Maf protein
in E. coli, and then it was purified using Ni-affinity columns. The activity of one Mtb AcCC complex was
reconstructed in vitro, and the presence of Maf protein resulted in a dramatic increase of the activity.
Nevertheless, the AcCCase activation due to Maf was not maintained during the aging of the sample,
suggesting an instability of the protein or the necessity of a co-factor. Actually, a deletion mutant
strains on maf gene is under construction, in order to physiologically characterize the role of this
protein. Also, by using pull-down assays, we started to perform interaction studies, between Maf and
the different subunits of the AcCCase complex. The information of these studies provides new insights
into the regulatory mechanism for the biosynthesis of lipids in Mtb and open the opportunity to
identify molecules that could work as antimycobacterial compounds.

FM2-FUNCTIONAL CHARACTERIZATION OF THE CO** TRANSPORTER AITP IN Sinorhizobium meliloti:
A NEW PLAYER IN IRON HOMEOSTASIS

Moreyra T, Mihelj P*, Abreu I?, Gonzdlez-Guerrero M?, Raimunda D*

1) Instituto de Investigacion Médica Mercedes y Martin Ferreyra (INIMEC-CONICET-UNC), Universidad
Nacional de Cérdoba, Cérdoba, Argentina. 2) Centro de Biotecnologia y Gendmica de Plantas (UPM-
INIA/CSIC), Universidad Politécnica de Madrid, Madrid, Spain. #These authors contributed equally to
this work.

A cross-talk between Co?* and Fe?* homeostasis has been long recognized. Co? induces the increase
of the Fe labile pool by Fe-S cluster damage, heme synthesis inhibition and “naked” Fe import, which
turns cell viability cumbersome reducing cell viability. Highlighting the cross-talk, the capacity of
several cobalt exporters to also exportiron is emerging. The N,-fixating bacteria Sinorhizobium meliloti
is a suitable model to determine the specific roles of Co*-transporting Cation diffusion facilitator
exporters (Co-eCDF) in Fe?* homeostasis because it presents a putative member of this sub-familiy,
SMc04167 (AitP), and two specific Fe?* export systems, the membrane bound ferritin A (MbfA) and a
P-type-IB-ATPase (Nia). An insertional mutant of AitP showed Co? sensitivity and Co?* accumulation
but Fe?* sensitivity was not detected, despite AitP being a bona fide low affinity Fe** exporter as
demonstrated by the kinetic analysis of Fe?* uptake into everted membranes vesicles of E. coli
overexpressing AitP. Interestingly, AitP transcription seems to be triggered exclusively by Co?*. The
Co? sensitivity was increased in the double mutants lacking AitP and the Fe?* exporters but the Co?*
accumulation of these strains did not correlate with their Co?* sensitivity, suggesting a concomitant
Fe?*-dependent induced stress. Analyses of growth response of the AitP mutant vs. WT in presence of
sub-lethal Fe?* and Co? concentrations suggested that naked Fe-import might contribute to Co?
toxicity. Moreover, Co*-dependent transcription of genes associated to Fe homeostasis shows that
Fe-S cluster attack also likely contributes as a source for Fe-labile pool and thus, to Co?* toxicity. Total
protoporphyrin content decreases similarly in WT and AitP mutant strains under Co?* treatment. In
the context of a physiological Fe?*/Co?* efflux response to Co?* accumulation we hypothesized that
non-naked iron import is required to balance for the iron loss. Two lines of evidence support this: i)
an increased hemin uptake in presence of Co?* was observed in WT vs. AitP mutant and ii) hemin, but
not protoporphyrin IX, reversed the Co?* sensitivity in the last. Overall, the simultaneous detoxification
of both Co* and Fe?* mediated by AitP, or similar members of this Co-eCDF subfamily in other
organisms, aid cells to orchestrate an Fe-S cluster salvage response avoiding the increase in the Fe-
labile pool caused by disassembly of Fe-S clusters or naked iron uptake.
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FM3-BIFIDOBACTERIUM ISOLATED FROM POULTRY: STABLE OR TRANSIENT MICROBIOTA
Grande SM*?, Argafiaraz Martinez E¥?, Emmert GE*?, Babot JD*?, Saguir FM*?, Perez Chaia A*3

1) Instituto de Microbiologia, Facultad de Bioquimica, Quimica y Farmacia, Universidad Nacional de
Tucumdn, San Miguel de Tucumdn, Argentina. 2) Centro Cientifico Tecnoldégico (CCT) NOA Sur,
Tucumdn-CONICET, San Miguel de Tucumdn, Argentina. 3) Centro de Referencia para Lactobacilos
(CERELA)-CCT NOA Sur, Tucumdn-CONICET, San Miguel de Tucumdn, Argentina.

Bifidobacteria inhabit the intestinal tract, breasts, oral cavity and human vagina, as well as the gut of
other animals and insects; and also, they have been found in environmental totally different as
fermented food and sewage. Recently, we isolated 15 Bifidobacterium strains (6 species and 4
subspecies) from the intestinal environment of BB chicks, poultry and backyard hens. The aim of this
work was to analyse the adaptive capacity of these 15 strains to the avian intestinal niche. For this
purpose, the growth in intestinal simile medium (cecal water) supplemented with raffinose (CWr) and
modified MRS (without acetate) in strict anaerobiosis at 41 °C was studied. The production of acids,
their molar ratios; and the capacity to adhere to IEC (intestinal epithelial cells) from different regions
of the intestine (jejunum, ileum) were also investigated. Most of the strains evaluated showed
adaptation to the intestinal niche, evidencing good growth and active production of organic acids. Also
the ability to persist in the intestine was associated with high percentages of adhesion to IEC. Notably,
B. animalis subsp. lactis LET401, showed selectivity for jejunum attachment (46 %), and grew
satisfactorily in both CWr and MRS, finding molar ratios acetic/lactic acids (A/L) conserved at 3.4. B.
thermacidophilum subsp. thermacidophilum LET406, significantly increased its growth in CWr with 3.5
A/L and adhered to IEC without discriminating region. B. pseudolongum subsp. pseudolongum LET
408, grew slowly, however, the acids production in CWr was relevant with 5.0 A/L. In adhesion, it
presented the highest values (46 and 65% in ileum and jejunum, respectively); and the presence of
structures emerging from the bacterial surface, which interact with the IEC were evidenced by SEM.
On the other hand, B. pullorum LET415 adhered to IEC, remained viable in CWr and produced mainly
acetic acid, probably, as a metabolic strategy to obtain more ATP, which was not observed in MRS.
Through principal component analysis, B. animalis subsp. lactis LET401, B. pseudolongum subsp.
pseudolongum LET 408, B. pullorum LET415, isolated from BB chicks and B. thermacidophilum subsp.
thermacidophilum LET406 isolated from adult birds, stood out as a group better adapted to the
ecological niche (“putative pionners”) and away from the "less adapted" B. boum LET 413 and LET 414.
The study of adaptation to the intestinal niche of new strains help to elucidate the mechanisms that
arbitrate interaction with the host, determine the ability to persist for long periods in the intestine
and hinder colonisation by intestinal pathogens. Future genomic studies of these strains will support
the results reported here.

FMA4-INHIBITION OF THE ASSEMBLY OF AMYLOID CURLI FIBERS, THE MAIN STRUCTURAL
COMPONENTS OF E. coli BIOFILMS, BY A B. subtilis SECONDARY METABOLITE

Cordisco E, Serra DO

Instituto de Biologia Molecular y Celular de Rosario (IBR, CONICET-UNR), Predio CONICET Rosario,
Santa Fe, Argentina.

Biofilms are surface-associated multicellular communities that bacteria build by embedding
themselves in an extracellular matrix (ECM) composed of polymeric fibers. Due to their high antibiotic
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tolerance, bacterial biofilms are involved in more than 50% of all chronic infections. An example of
that are the urinary tract infections (UTI) caused by Escherichia coli, which frequently associate with
the formation of biofilms on catheters and the bladder. Recognizing the need for solutions to combat
biofilm-based infections in general, and of E. coli in particular, we focused on the search for
compounds that can interfere with the production of curli, which are amyloid protein fibers that
constitute the major structural component of E. coli biofilms. To do so, we explored interactions of E.
coli with distinct microorganisms in agar-grown macrocolonies biofilms as a platform for the search of
curli inhibitors. We found that B. subtilis NCIB 3610 is able to inhibit the production of curli amyloid
fibers in macrocolonies of E. coli strains that produce them as the main ECM element. Curli inhibition
was detected by the loss of staining with amyloid-specific dyes and by the absence of curli-dependent
morphology of E. coli macrocolonies when they grew in close proximity to B. subtilis NCIB 3610 or in
the presence of extracts derived from cell-free culture supernatants of this strain. This inhibitory
action on curli was found to be mediated by a PKS metabolite whose synthesis in B. subtilis requires
activation by the 4'-phosphopantetheinyl transferase (PPTase) associated with secondary metabolism.
Analyses of expression of the csgBAC operon -which encodes the curli structural subunits CsgB and
CsgA- independently of its natural promoter in the presence of the metabolite showed that the
inhibitory effect occurs at post-transcriptional level. Further experimental evidences such as the
detection of unpolymerized CsgA subunits in the agar underlying the macrocolony biofilms treated
with the PKS metabolite and the inhibition of in vitro polymerization of CsgA-His-tagged in the
presence of the purified metabolite demonstrated that the B. subtilis compound acts impeding the
assembly of curli subunits into amyloid fibers. In sum, this work reveals a novel microbial compound
that targets the major structural component of E. coli biofilms and provides molecular insights into its
mode of action.

FM5-SCREENING, EXTRACTION AND CHARACTERIZATION OF EPS FROM LACTIC ACID AND RELATED
BACTERIA ISOLATED FROM POULTRY ENVIRONMENT.

Emmert GE*?, Argafiaraz Martinez E¥?, Grande SM*?, Saguir FM*?, Perez Chaia A*?

1) Instituto de Microbiologia, Facultad de Bioquimica, Quimica y Farmacia, Universidad Nacional de
Tucumdn,San Miguel de Tucumdn, Argentina. 2) Centro Cientifico Tecnoldgico (CCT) NOA Sur,
Tucumdn-CONICET,San Miguel de Tucumdn, Argentina. 3) Centro de Referencia para Lactobacilos
(CERELA)-CCT NOA Sur, Tucumdn-CONICET,San Miguel de Tucumdn, Argentina.

As biologically synthesized macromolecules, exopolysaccharides (EPSs) are loosely bound to the
bacterial cell wall or dispersed in their environment during the growth phase of microorganisms.
Depending on the diversity of monosaccharide subunits and their biosynthetic pathways, are classified
into homopolysaccharides (HoPSs) and heteropolysaccharides (HePSs). EPSs from LAB have been
reported to have antioxidant, prebiotic, antibacterial, antibiofilm activities and other properties
related to their chemical structure. The aim of this investigation was the screening of different strains
of LAB, as well as bifidobacteria and propionibacteria (some of them already tested as probiotics in
previous works) for the production, extraction and structural study of their EPSs. A total of twenty-
two strains, isolated from the poultry environment, were studied in modified MRS agar medium
(Lactobacillus, Enterococcus, Pediococcus, Bifidobacterium genera) or LAPT agar medium
(Acidipropionibacterium genus). All media were supplemented with one of three different sugars
(glucose, lactose or sucrose) as carbon sources. As result of this screening, only 4 strains of
Lactobacillus genus, Ligilactobacillus salivarius LET201, Limosilactobacillus reuteri LET210,
Limosilactobacillus vaginalis LET 202 and LET203, produced mucoid colonies on sucrose medium. The
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EPSs production at different sucrose concentration (2, 5, 15 and 25%), initial pH (6.5, 5.5 and 4.5) and
temperature (24, 37 and 41 °C) was later studied in the modified MRS agar. It was concluded that the
best conditions for EPSs production were 5% sucrose, initial pH 6.5, and incubation at 37°C for 48
hours, which were used to develop the strains in broth medium. EPSs were obtained after
centrifugation, proteins remotion, and precipitation with chilled ethanol. The precipitates were
resuspended, dialyzed with ultrapure water and lyophilized. The EPSs obtained from the 4 strains,
evidenced similar spectra when analyzed using Raman spectroscopy. The EPS analysis of one of these
strains, Ligilactobacillus salivarius LET201, was complemented with FTIR and NMR spectra analysis.
Results of these studies suggested that the EPS of this strain is composed of glucose monomers
(glucan), linearly linked by a-(1->6) linkages. In previous investigations, Ligilactobacillus salivarius
LET201 evidenced interesting probiotic properties for chicken protection against the intestinal
epithelium damage caused by dietary lectins. The EPS production and its nature, encourage the study
of other possible functional properties of this strain, especially effects on the immune system and
antimicrobial properties, which are actually in course.

FM6-THE POLYYNE PROTEGENCIN FROM Pseudomonas protegens HAS ANTIBACTERIAL ACTIVITY
AGAINST Azospirillum AND Bacillus, AND IS REQUIRED FOR NORMAL WHEAT ROOT COLONIZATION

Sobrero, P, Pagnussat, LA?, Valverde, C*, Creus CM?, Maroniche GA?

1) LFGBBP-CBMS, Departamento de Ciencia y Tecnologia, CONICET, Universidad Nacional de Quilmes
(UNQ), Bernal, Buenos Aires, Argentina. 2) Facultad de Ciencias Agrarias, CONICET, Universidad
Nacional de Mar del Plata (UNMdP), Balcarce, Buenos Aires, Argentina.

Bacteria belonging to Azospirillum and Pseudomonas genera are ubiquitous members of the plant
rhizomicrobiome. When inoculated exogenously, they are able to act as probiotics by improving the
growth and health of plants. Pseudomonads are particularly interesting as biological control agents
because they produce a wide array of natural compounds with antibiotic activity. While studying the
interaction between Azospirillum and Pseudomonas species in vitro, we detected that A. brasilense
Sp7 colonies are unable to grow near biofilms developed by P. protegens strains Pf-5 and CHAQ. The
resulting strong exclusion halos were produced by a Gac/Rsm-regulated diffusible metabolite. But,
unlike what has been previously reported for P. fluorescens F113, we found that neither the antibiotic
2,4-diacetylphloroglucinol nor any other of the well-characterized Gac/Rsm-regulated exoproducts of
P. protegens were responsible for the inhibition. Random insertional mutagenesis allowed us to
identify the biosynthetic gene cluster (BGC) of protegencin (PGN), a newly characterized polyyne-type
antibiotic with reported antifungal and antialgal activity, as the putative genetic determinant required
for the inhibitory phenotype. P. protegens knock-in mutants in both the BGC pgnD-K and the flanking
transcription factor-coding gene pgnC were unable to inhibit A. brasilense growth. In accordance,
extraction of P. protegens culture supernatant with dichloromethane, or ethyl acetate, allowed us to
recover the Azospirillum-inhibitory compound from the wild type strain but not from a mutant strain
impaired in PGN production. We confirmed that the expression of a transcriptional pgnD reporter
fusion in P. protegens requires a functional pgnC allele and is under the direct or indirect control of
the Gac-Rsm pathway. Further testing of PGN antibacterial activity on other species indicated that
Bacillus sp. are also highly sensitive to this compound. In addition, wheat inoculation assays showed
that P. protegens root colonization is negatively affected when the PGN BGC is non-functional. We
conclude that the P. protegens Gac/Rsm-controlled exoproduct PGN has a previously undescribed
narrow-spectrum antibacterial activity, that its production through the pgnD-K BGC is dependent on
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the putative transcriptional activator PgnC, and that it is required for Azospirillum and Bacillus growth
inhibition as well as for normal root colonization, possibly by counteracting other competing
rhizobacteria.

FM7-Pseudomonas extremaustralis 14-3B CAN USE MYO-INOSITOL AS THE SOLE CARBON SOURCE
WHICH PROTECTS IT AGAINST SIMULTANEOUS NITROSATIVE AND OXIDATIVE STRESS IN
MICROAEROBIOSIS.

Giambartolomei L', Solar Venero EC?, Tribelli, PM*?, Lopez NI*?

1) Departamento de Quimica Bioldgica, Facultad de Ciencias Exactas y Naturales, Universidad de
Buenos Aires, Buenos Aires, Argentina. 2) IQUIBICEN-CONICET

Bacteria that belong to the Pseudomonas genus have a great metabolic versatility which allows them
to flourish in different environments. Particularly, Pseudomonas extremaustralis 14-3b has interesting
characteristics such as bioplastic production, bioremediation and is a plant growth promoting
bacterium. One of the compounds present in plant surfaces is myo-inositol since its derivatives are
involved in a large number of cellular processes such as cell resistance to external stressful factors.
Previous results obtained by our laboratory showed that P. extremaustralis 14-3b expresses genes
involved in the myo-inositol catabolism when exposed to nitrosative stress with S-Nitrosoglutathione
(GSNO) in LB medium and microaerobiosis. However, it has not yet been reported that this bacterium
can use myo-inositol as sole carbon source. Throughout this work we analyzed P.extremaustralis
capability to use myo-inositol as sole carbon source as well as its possible protecting effects against
nitrosative and oxidative stress in different aeration conditions. The growth at 28°C in E2 minimal
medium with myo-inositol or glucose was studied under both aerobic (200 rpm) and microaerobic
conditions (50 rpm and supplemented with 0.08% KNOs). Growth (ODgoonm) under aerobic conditions
using glucose or myo-inositol as sole carbon sources was similar for 50 hours. Growth under
microaerobic conditions in 48h cultures was higher in myo-inositol supplemented cultures but was
lower than in aerobic conditions for both carbon sources. Oxidative stress resistance of aerobic and
microaerobic cultures was determined by using the agar disk diffusion method. Aerobic cultures
supplemented with glucose or myo-inositol as carbon source showed similar inhibition halos
(1.915+0.118 cm glucose, 1.822+0.010 cm myo-inositol, p=0.700). The same trend was observed
under microaerobic conditions (3.344+0.740 cm glucose, 2.867+0.442 cm myo-inositol, p=0.238).
Nevertheless, significant differences were found between the diameters from both carbon sources in
aerobiosis vs microaerobiosis (p<0.05). Additionally, oxidative stress was also studied in 48h
microaerobic cultures supplemented with increasing KNOs concentrations (0; 0.8; 1.5 and 2.5 g/l).
Higher sensitivity to H,0, was observed in cultures using glucose as sole carbon source and 1.5 g/l or
2.5 g/l KNO; compared to the same concentrations with myo-inositol, but lower sensitivity was
observed without KNOs. No difference was found between the diameter of the halos from myo-
inositol cultures. On the contrary, higher sensitivity to H,0, was observed in cultures using glucose as
sole carbon source and 1.5 g/l or 2.5 g/I KNO3 compared to no KNOs. Our results suggest that myo-
inositol protects P. extremaustralis from combined nitrosative and oxidative stress. Additionally, these
results are the first report that P.extremaustralis 14-3b can use myo-inositol as its sole carbon source.

FM8-QUERCETIN: EFFECTS ON ADHERENCE, BIOFILM FORMATION AND SURVIVAL OF S. aureus
PRODUCING BOVINE MASTITIS.
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Cdceres ME, Giacomodonato M, Buzzola F

Instituto de Investigaciones en Microbiologia y Parasitologia Médica (IMPaM UBA-CONICET), Ciudad
Auténoma de Buenos Aires, Argentina

Bacterial biofilms cause numerous problems in the industrial and clinical environments.
Staphylococcus aureus (S. aureus) is a pathogen that produces bovine mastitis and its ability to form
biofilms would be associated with chronic infections. Flavonoids, such as Quercetin (Q), are natural
compounds present in many fruits and vegetables that have analgesic, antimicrobial and antioxidant
properties. This study was aimed to evaluate the action of different doses of Q on adherence, survival
and biofilm formation of S. aureus. Three strains (RA18, RA24 and MB326) isolated from subclinical
bovine mastitis were analyzed. The effects of different doses of Q (12.5, 25 and 50 pug/ml, hereinafter
Q12.5, Q25 and Q50, respectively) on the biofilm formation in polystyrene microplates in trypticase
soy broth supplemented with glucose 0.25% (TSBg) or Milk-TSBg (in equal proportions; hereinafter
Milk), were evaluated. Culture wells without Q (untreated) were added as controls. Plates were
incubated at 37 °C under static conditions for 24 h. Biofilm formation was quantified using the crystal
violet staining technique and spectrophotometric reading at ODs¢s. The effects of Q50 on the
adherence to the polystyrene microplates were also evaluated at 37 °C for 6 h, and CFU/ml counts of
the supernatants were performed. A significant decrease in RA18 biofilms treated with Q50 and Q25
was observed compared to controls in TSBg, (p<0.0001 and p=0.0471, respectively) and in Milk
(p=0.021 and p=0.0033, respectively). The three doses of Q (Q50, Q25 and Q12.5) caused a significant
reduction of RA24 biofilms in TSBg (p<0.0001, p=0.0002 and p=0.0349, respectively;) and in Milk
(p<0.0001 -Q50 and Q25- and p=0.0005 -Q12.5-), compared to the untreated controls. Q50 and Q25
significantly decreased biofilm formation of MB326 in TSBg (p<0.0001), while, in Milk, the three doses
studied caused a significant diminution in biofilms compared to the control (p<0.0001). The Q50 dose
significantly affected the adherence of the analyzed strains (p<0.0001) after incubation for 6 h at 37
°C. In TSBg, Q50 caused a decrease in the CFU/ml of RA18 and RA24 strains (p=0.0043 and p=0.0007,
respectively). Meanwhile, the population of MB326 was not affected by Q50 in this medium
(p=0.5628) compared to the control without treatment. In Milk, a significant reduction in CFU/ml was
observed in RA18 and RA24 strains (p=0.0022) after treatment with Q50, while in strain MB326 no
differences were observed with the untreated control (p=0.9481). The three doses of Q studied
variably affected the biofilm formation of the three strains. Adherence was affected by the Q50 dose
in the three strains, but not survival, which was strain-dependent. More specific studies are needed
to determine

FM9-OXIDATIVE STRESS RESISTANCE MEDIATED BY SIGB INCREASES THE EMERGENCE OF
STAPHYLOCOCCUS AUREUS PERSISTER CELLS.

Suligoy S*, Cdceres ME?, Romero R?, Sordelli D?, Suligoy CM?, Buzzola F*

1) Instituto de Investigaciones en Microbiologia y Parasitologia Médica (IMPaM UBA-CONICET),
Buenos Aires, Argentina. 2) Department of Infection, Immunity & Cardiovascular Disease. The
University of Sheffield, England, United Kingdom.

Staphylococcus aureus HU-14 from a patient with chronic osteomyelitis was passed through the
bloodstream using a bacteriemia mouse model and derivative P3.1 was obtained. Reacquisition of
capsule expression with parallel increase of SigB expression and staphyloxanthin production was
previously demonstrated in the P3.1 variant. The SigB regulon is known to respond to different stress
signals and accordingly regulates stress responses. This study aimed to determine the response to the
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oxidative stress of HU14 and P3.1 variant strains and whether SigB mediates such response. S. aureus
SH1000 (sigB positive) and the isogenic sigB mutant (SH1000 AsigB) strains were also included. The
bacteria suspensions were exposed to 1.5 % hydrogen peroxide (H,0;) for 1 h at 37°C. Then, serial
dilutions were done to take aliquots for plating in TSA plates. After 24 h of incubation at 37°C, the
CFU/ml was calculated. The P3.1 variant presented higher oxidative stress resistance compared with
HU14 strain (2.1x10* CFU/ml vs 4.2x10% CFU/ml, p=0.017 t-test). When sigB operon was deleted, the
number of surviving bacteria was significantly lower (2.2x102 CFU/ml) in comparison to that observed
in the wild-type (6.5x10° CFU/ml, p<0.01 t-test) strain. Interestingly, the colonies observed after H,0,
exposition presented different sizes among the strains under study. The colonies' size was analyzed
by the pixels of the area of each colony generated in the TSA plate images. After the oxidative stress,
P3.1 colony sizes produced a bimodal distribution while HU-14 did not. Moreover, the percentage of
persister cells observed in the P3.1 and SH1000 plates (88.8 % and 61.7%) was significantly higher than
those in the HU14 and SH1000 AsigB plates (41.4% and 2.9%, p<0.001 t-test). The persister cells
recovered the average colony size over time without the stress signal. In conclusion, the adaptative
advantages of the P3.1 variant favored oxidative stress resistance. The oxidative stress resistance
mediated by SigB increases the appearance of persister cells.

FM10-ROLE OF THE hssR GENE IN THE INTERACTION BETWEEN Staphylococcus aureus AND
Pseudomonas aeruginosa.

Galeano MB?, Solar Venero EC, Smania A%, Palomino MM?* 3, Tribelli PM* 3

1) IQUIBICEN-CONICET, Argentina. 2) CIQUIBIC, UNC, Argentina. 3) Dpto. Quimica Bioldgica, Facultad
de Ciencias Exactas y Naturales, UBA, Argentina.

Staphylococcus aureus and Pseudomonas aeruginosa are opportunistic pathogens, which can
generate co-infections, especially within the context of fibrocystic patients. We analyzed the role of
the gene encoding hssR, a member of the two-component hssS/hssR regulatory system involved in
intracellular heme homeostasis. An in-silico analysis of this gene determined synteny within different
commensal Staplylococcus strains and interestingly it was absent, in free-living forms Staphylococcus
strains. Growth rate of the reference strain USA300 vs. hssR in both aerobic and microaerobic
conditions was similar between both strains suggesting that hssR mutation did not alter growth.
Subsequently, we performed different phenotypic assays to characterize the mutant clone such as
casein hydrolysis, alpha-hemolysis production, sensitivity to hydrogen peroxide, lipase production,
exopolysaccharide production analysis as well as biofilm formation and antibiotic minimum inhibitory
concentration (MIC). Of these, alpha-hemolysis production, biofilm production and antibiotic MIC
showed significant differences, where hssR showed a lower alpha hemolysin production, biofilm
production and a lower MIC for ampicillin as well as penicillin G, compared to the USA300 strain.To
analyze the impact of hemin on growth kinetics, growth curves of the wild type USA300 strain and
hssR were performed in presence of pure hemin where an excess of hemin and the inactivation of
hssR produce a decrease in the growth of S. aureus. Regarding the behavior of hssR strain in co-
cultures, we found no significant differences in the growth of hssR and USA300 in the presence of PAO
in liquid cultures under aerobic conditions. -When we performed plate competition for wild-type P.
aeruginosa PAO1 and its mutant mucA22, as well as P. aeruginosa HexT1 and its mutant strain /asR
competition results were similar. However, we found that the hssR mutant presented higher
resistance to P. aeruginosa HexT1 lasR. Our results showed that heme metabolism can impact on the
S. aureus-P. aeruginosa interaction.
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FM11-EFFECT OF INTERSPECIFICINTERACTIONS ON BACTERIAL GROWTH IN DUAL-SPECIES BIOFILMS
FORMED BY Enterococcus faecalis AND GRAM - NEGATIVE BACTERIA COMMONLY CO-ISOLATED
FROM POLYMICROBIAL DIABETIC FOOT ULCERS.

Mariani F, Galvén EM

Lab. Patogénesis Bacteriana, Depto. Inv. Biogcas y Farm., Centro Estudios Biomédicos, Biotecnoldgicos,
Ambientales y Diagndstico (CEBBAD), Universidad Maimdnides, CABA, Argentina. CONICET, Argentina.

Diabetic foot ulcers (DFU) are the denomination of chronic lower limb infections in diabetic patients.
DFU presents complex mixtures of bacterial species that are established in the form of biofilms and
whose resolution with conventional antimicrobial therapies is usually difficult. We have previously
found in a public hospital from the City of Buenos Aires that E. faecalis was the most prevalent
microorganism in both monomicrobial and polymicrobial DFU. Moreover, E. faecalis was frequently
co-isolated with E. coli, M. morganii, and P. aeruginosa. The aim of this work was to study the influence
of the interactions between these species on bacterial growth in biofilms. For this purpose, a model
of biofilm macrocolonies was used. Single- and dual-species macrocolonies were developed on
Lubbock-Glc agar (44% trypteine-soy broth, 50% bovine plasma, 5% lysed horse red blood cells, and
1% glucose) at 37°C during 24 h. Then, macrocolonies were mechanically dispersed and cell counts
were determined by colony forming units (CFU) enumeration. The results obtained for all E. faecalis /
M. morgani isolates tested showed coexistence between both species in the mixed macrocolony
without variation in the CFU numbers of each species compared to single-species biofilms. Regarding
E. faecalis [ E. coli macrocolonies, a 1-log increase in E. faecalis growth was observed in one of the
associated pairs studied but similar E. coli growth was found in mixed- and single-species
macrocolonies. On the other hand, all the E. faecalis / P. aeruginosa isolates exhibited an increase of
2-4 log in E. faecalis cell number compared to single-species biofilms. As observed earlier for E. coli, P.
aeruginosa in mixed biofilms with E. faecalis did not show any change in growth compared to single-
species macrocolonies. The beneficial effect on the growth of E. faecalis did not occur in either
planktonic growth in Lubbock-Glc broth or macrocolony biofilms developed on tryptic soy agar.
Alltoghether, these results reveal bacterial interactions that benefit E. faecalis in mixed-species
biofilms, primarily with P. aeruginosa, in a medium that partially mimics the nutrients found in a
chronic DFU wound bed.

FM12-OPTIMIZATION OF GROWTH CONDITIONS FOR METABOLOMIC AND PROTEOMIC STUDIES OF
THE AUTOCHTHONOUS ISOLATE Pseudomonas donghuensis SVBP6

Martins MR, Agaras BC

Laboratorio de Fisiologia y Genética de Bacterias Beneficiosas para Plantas (LFGBBP), Universidad
Nacional de Quilmes - Bernal - Buenos Aires - Argentina.

Plants' interaction with soil microorganisms in their rhizosphere can affect their growth and health. In
general, they are recruiting beneficial soil microorganisms to counteract the pathogen attack.
Pseudomonas strains are intimately related to biocontrol and natural suppressiveness of soils. In our
lab, we obtained an autochthonous isolate named P. donghuensis SVBP6 from bulk soil samples of
agricultural plots. This isolate has a great in vitro antagonist activity against several phytopathogens,
mainly by the production of 7-hydroxytropolone, but against Xanthomonas vesicatoria Bv5-4a and
Sclerotinia sclerotium, SVBP6 showed a different inhibitory strategy. The aim of this work was to
optimize the growth conditions of SVBP6 in M9-Glu (0.4%) medium with the addition of different
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amounts of the phytopathogens’ conditioned supernatant, to promote the synthesis of metabolites
and proteins involved in antagonism, without affecting its growth. The establishment of those growth
conditions are necessary for a further identification of the metabolites or proteins involved in de
antagonist activity through comparative metabolomic and proteomic studies. First of all, we
demonstrated that SVBP6 maintained its antagonistic potential in agarized M9-Glu. Then, we
performed a growth curve of Bv5-4a by triplicate. We incubated Bv5-4a in 125 ml Erlenmeyer flasks
containing 20 ml of YDC for 24 h at 28°C and 200 rpm. YDC medium promotes its pathogenicity factors.
Bv5-4a reaches the exponential phase at 21 h. Then, bacterial culture was grown until it reached
exponential phase and we filtered it (0.22 um) to obtain a cell free supernatant (CFS). For S. sclerotium
we employed Czapek media to promote the synthesis of oxalic acid, its main pathogenic factor. We
started the culture in 125 ml Erlenmeyer flask from one sclerotia, and incubated it for 8 days at 22°C
and 150 rpm. Then, oxalic acid produced was determined by a catalytic reaction. We obtained that
the culture produced 0.266 mg/ml (+ 0.028). To obtain the CFS, the culture was filtered (0.22 um).
SVBP6 growth with different percentages of CFS of every pathogen was measured by ODggo hourly for
24 h at 28°C, in 46 well plates. Controls without conditioned medium and with the corresponding
sterilized medium were included. We observed that Bv5-4a conditioned media did not inhibit SVBP6
growth compared with the control containing sterilized YDC, but instead it decreased the growth rate.
Low concentration of S. sclerotium conditioned media (5-15%) promotes SVBP6 growth, but
concentrations above 20% negatively affect it. In conclusion, we could add 20-25% of S. sclerotium
conditioned media without inhibiting SVBP6 growth in M9-Glu. We should analyze extended times in
the kinetics with the X. vesicatoria conditioned media, to see if they reach the same DO at the
stationary phase. Also, we should evaluate by SDS-PAGE if these conditions effectively promote a
differential protein expression, maybe related with its antagonistic activity.

FM13-FAR-RED LIGHT PRODUCES CHANGES IN THE PROTEIN EXPRESSION PATTERN OF
XANTHOMONAS CITRI SUBSP. CITRI

Nannini JM, Orellano EG.

Institute of Molecular and Cellular Biology of Rosario (IBR-CONICET-UNR). Rosario, Santa Fe,
Argentina. Faculty of Biochemistry and Pharmaceutical Sciences, National University of Rosario.
Rosario, Santa Fe, Argentina.

Living organisms perceive and respond to a wide variety of stimuli present in their environments,
including the quality and quantity of light. This perception of light is possible due to the presence of
photoreceptor proteins, which cover the visible to near infrared range of the spectrum of
electromagnetic radiation, between 380 and 750 nm. In plant-pathogen interactions light modulates
not only the plant metabolism and their defense responses, but also the virulence of the pathogen;
and its effect on the physiology of chemoheterotrophic bacteria is a novel paradigm that has attracted
worldwide interest for its potential implications. Xanthomonas citri subsp. citri (Xcc) is the bacterium
responsible for type A citrus canker, a disease that causes significant damage to citrus crops. The Xcc
genome presents four genes encoding putative photoreceptors: three blue light sensing proteins (one
with LOV domain and two with BLUF domain) and a single bacteriophytochrome (BphP), responsible
for the perception of red/far red light. The gene encoding the latter (XAC4293) is found within the
same operon and overlapping 4 nucleotides with the gene encoding a heme oxygenase (BphO,
XAC4294), the enzyme responsible for the synthesis of the BphP chromophore, biliverdin (BV). The
effect of blue light on the physiology of Xcc was described in previous works carried out by our group.
Here, we propose to study the effect of far-red light on the Xcc proteome by a label-free quantification
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(LFQ) approach. To assess this, wild-type strain, AbphP and AbphOP mutant strains were grown in
liguid XVYM2 medium at 28 °C up to late log phase in the dark or far-red light. For choosing the most
suitable total protein extraction method, three different protocols (named as: phenol, lysis, and
centrifugation methods) were tested with the wild-type strain in a continuous dark condition. Peptide
separations and MS/MS analysis were performed by a nanoHPLC Ultimate3000 and a Q-Exactive HF
mass spectrometer, respectively, at the Mass Spectrometry Unit of the Institute of Molecular and
Cellular Biology of Rosario (UEM-IBR), Argentina.Our results showed that the phenol method yielded
the highest amount of total protein and a better performance on SDS-PAGE gels, so it was chosen as
the extraction method for the LFQ analysis. Our preliminary data analysis suggests that far-red light
and BphP modifies the Xcc proteome and some of the differentially express proteins might be relevant
for virulence and/or colonization of the plant-pathogen into the host tissue.

FM14-EFFECTIVE BIOFILM CELL DEATH BY 1,8-CINEOLE PENETRATION INTO EXTENDED-SPECTRUM
B-LACTAMASES-producing ENTEROBACTERIACEAE

Vdzquez NM*?*3, Moreno S*3, Galvdn EM??

1) Lab. Farm. Bioactivos Veg. 2)Lab. Patog. Bacteriana, UMAI, CABA, Argentina. 3) CONICET,CABA,
Argentina.

Biofilms are much less susceptible to antibiotics than are their planktonically grown counterparts. Slow
or incomplete penetration of the antibiotic into the biofilm is one of the reasons of this effect. The
emergence of multidrug-resistant (MDR) Escherichia coli and Klebsiella pneumoniae strains producing
extended-spectrum B-lactamases (ESBL) and/or carbapenemases, in combination with their capacity
to produce biofilm, has created serious problems to eradicate these pathogens. Previously, we
described that 1,8-cineole, one of the main components of Rosmarinus officinalis volatile oil, had
antimicrobial activity against non-MDR and MDR Gram negative bacteria (including E. coli and K.
pneumoniae) during planktonic growth. Moreover, a reduction in colony forming unit (CFU) counts
was observed after treatment with the phytochemical (1% v/v — 1 h) on pre-formed E. coli and K.
pneumoniae biofilms. Here, we evaluated the capacity of 1,8-cineole to penetrate and affect cell
viability through all the biofilm structure of MDR ESBL-producing E. coli and K. pneumoniae clinical
strains. For this purpose, 72 - 48 h pre-formed biofilms of E. coli and K. pneumoniae respectively, with
20 - 25 um high, were challenged with 1% v/v 1,8-cineole for 1 h. Then the biofilm was stained with
SYTO-9 and propidium iodide staining followed by confocal laser scanning microscopy analysis. Results
showed that 1,8-cineole was capable of total penetration throughout all layers of both E. coli and K.
pneumoniae biofilms. Regarding biofilm cell viability, in E. coli a total cell death was observed after
phytochemical treatment. A similar result was seen for one of the K. pneumoniae clinical isolates.
These results correlated with the previously reported decrease of 3-5 Log in UFC counting of both
isolates. Interestingly, despite the fact that dead cells were observed at substratum in all biofilms
assessed, one K. pneumoniae isolate showed a gradual decrease in cell death as the bacteria were
closer to the bottom of the biofilm. Altogether, our results demonstrate that in E. coli and K.
pneumoniae 1,8-cineole is not only capable to penetrate throughout all layers of the biofilm, but also
capable of killing biofilm cells very efficiently. Therefore, 1,8-cineole is a potentially useful antibiofilm
agent against MDR ESBL-producing Enterobacteriaceae.

FM15-HOST-DEPENDENT IMPACT OF METAL STARVATION IN METALLO-B-LACTAMASES STABILITY
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Parodi C, Vila AJ, Gonzdlez LJ
Instituto de Biologia Molecular y Celular de Rosario (CONICET-UNR)

The indiscriminate use of antibiotics is accelerating the emergence of resistant microorganisms, even
last resort drugs such as carbapenems. The main mechanism of resistance to carbapenems is the
expression of carbapenemases, that inactivate these antibiotics. Metallo-B-lactamases (MBLs) are the
largest group of carbapenemases, and are of main concern due to their rapid dissemination and the
absence of clinical inhibitors for them. The most clinically relevant MBLs are NDM, VIM, IMP and SPM.
NDMs, the most widespread MBLs, are lipoproteins that are anchored to the outer membrane (OM)
of Gram-negative bacteria, while VIM, SPM and IMP are soluble periplasmic enzymes. MBLs require
the binding of Zn(ll) cofactors for being active. These enzymes fold and bind the Zn(ll) ions in the
periplasm, where Zn(ll) levels are not regulated, thus depending on the availability of this metal in the
extracellular environment. During an infection, the human immune system sequesters metal ions at
the host-pathogen interface to starve bacteria of these essential nutrients. Metal deprivation not only
abolishes MBL activity, but also affects protein stability in the periplasm. This may represent a
potential Achilles heel to counteract the action of MBLs. However, the stability of MBLs in different
hosts and the underlying cellular physiology governing this stability are largely unknown. Here, we
study the stability of a panel of clinically relevant MBLs under Zn(ll) starvation in different bacterial
hosts of clinical relevance: E. coli, P. aeruginosa and A. baumannii. We determined the resistance
phenotype and followed the MBL degradation during time upon metal starvation (elicited by addition
of an exogenous chelating agent) in the three selected hosts. We show that the resistance phenotype
and the stability of the different MBLs against Zn(ll) limiting conditions is strongly conditioned by each
host. In particular, MBLs were much more sensitive to Zn(ll) starvation when expressed in A.
baumannii, showing a marked decrease in the resistance phenotype upon the presence of the
chelator, compared to E. coliand P. aeruginosa. Also, the stability of NDM-1 in A. baumannii decreases
abruptly under limiting conditions of Zn(ll).

FM16-ROLE OF PEL AND PSL POLYSACCHARIDES IN DEFENSE AGAINST OXIDATIVE STRESS FACTORS
(UVA RADIATION, HYDROGEN PEROXIDE AND SODIUM HYPOCHLORITE) OF PLANKTONIC CELLS AND
BIOFILMS OF Pseudomonas aeruginosa

Magdalena Pezzoni, Ramdn A. Pizarro, Cristina S. Costa

Departamento de Radiobiologia, Comision Nacional de Energia Atémica, Argentina

P. aeruginosa is a versatile bacterium able to adapt to a wide range of stress factors, including solar
UVA radiation (400-320 nm). High UVA doses produce lethal effects due to the action of reactive
oxygen species. Exposure to sublethal UVA doses also induces oxidative damage, and, in addition, it
triggers a variety of responses, such as the overexpression of pelA and psIA genes. These genes code
for the synthesis of Pel and Psl polysaccharides, which are essential in biofilm formation. In other to
deep, we analyzed the role of Pel and Psl on the adaptive responses generated by exposure to low
UVA doses and their importance in the response to lethal UVA doses, hydrogen peroxide (H,03) and
sodium hypochlorite in planktonic cells and in submerged and air-liquid interface (ALI) biofilms. The
wild-type PAO1 and its isogenic mutants pel, psl and pelps! (deficient in production of Pel, Psl or both,
respectively), as well as a Pel-Psl over-expressing strain (wspF), were grown under sublethal UVA doses
or in the dark. Exposure to UVA negatively affected the growth of all strains, mainly when Pel or Psl
were absent, being this effect significantly more pronounced in the double mutant. This response was
due to oxidative damage, according to the results obtained by the technique of ultraweak
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chemiluminescence. Then, adaptive responses related to pre-exposure to low UVA doses (biofilm
formation and tolerance to oxidative agent) were analyzed. A significant induction of biofilm
formation was observed in the PAO1 strain. Not induction was observed in the pel, ps/ and pelps/
mutants. Control and UVA-exposed bacteria were then submitted to subsequent lethal doses of
sodium hypochlorite or H,0,. Pre-exposure to UVA produced a protective effect against both agents
in PAO1 and wspF cells. The role of Pel and Psl in the defense against lethal doses of oxidative agents
was analyzed. In planktonic cells, only the lack of Pel and Psl simultaneously conferred higher
sensitivity to lethal UVA doses, compared to PAO1. The wspF strain showed the higher resistance. In
biofilms, the pel, psl and pelps/ mutant strains were significantly more sensitive than PAO1, mainly in
ALl biofilms; the results indicate that Pel has a dominant role in both biofilms types. A similar pattern
was observed in the response to H,0;, and sodium hypochlorite, both in planktonic cells and in
biofilms. The pel, ps/ and pelps!/ mutants were more sensitive compared to the PAO1 strain, being Pel
dominant in the defensive role. The wspF strain responded as the wild-type, except in ALl
biofilms, where it was more resistant to both agents.These results demonstrate that the
capacity of sublethal UVA exposure to increase biofilm formation and generate cross-
protection phenomena in P. aeruginosa depends on Pel and Psl presence. In addition, it is
demonstrated that Pel and Psl participate in the resistance to lethal doses of UVA radiation,
sodium hypochlorite and H,0; both in biofilms and planktonic cells.

FM17-SEM ANALYSIS ON MATURE BIOFILM OF Escherichia coli CLINICAL STRAIN TREATED WITH
NORFLOXACIN-SULFADIAZINE COMBINATION

Ayala Gémez R%, Becerra MC?, Pinto Vitorino G*

1) Depto. Farmacia, CRIDECIT, FCNyCS, UNPSJB, Km. 4, (9000) - Comodoro Rivadavia - Chubut -
Argentina. 2) Depto. de Ciencias Farmacéuticas, FCQ, UNC. CONICET (5000) - Cérdoba - Cérdoba -
Argentina.

Biofilms are communities of microorganisms that are attached to a surface and play a significant role
in the persistence of bacterial infections. Bacteria within a biofilm are several orders of magnitude
more resistant to antibiotics, compared with planktonic bacteria. Due to the prominent points of
biofilms implicated in infectious disease and the spread of multi-drug resistance, it is urgent to
discover new antimicrobial strategies that can regulate biofilm formation and development.
Eradication of biofilm-embedded bacteria is a very difficult task and combination therapy is required
in the treatment of persistent infections involving biofilm. In previous studies, we demonstrated the
synergistic effect of combinations of norfloxacin (NOR) and antibacterial sulfonamides (SA) against a
reference strain of Escherichia coli and a clinical strain of E. coli with intermediate resistance to
quinolones (E. coli IRQ), the NOR+SDZ combination being the most active. In this occasion, the activity
of the NOR and SDZ combination on mature biofilms, formed on glass discs, of the E. coli IRQ strain
was evaluated using scanning electron microscopy (SEM) analysis. To evaluate the antibiofilm activity
of the drugs, mature biofilms were formed on glass discs (48 hours of incubation), which were
subsequently treated with the individual antibiotics (NOR and SDZ) and their combinations (NOR-SDZ),
taking into account their minimal fractional inhibitory concentration (FIC) determined in previous
studies. The assay was performed in triplicate. The treatments were the following:
NOR(FICx100)+SDZ(FICX10), NOR(FIC)+SDZ(FIC), NOR (100XFIC), NOR(FIC), SDZ (100XFIC) and
SDZ(FIC). SEM micrographs revealed an enhancement of the antibiofilm activity of the NOR+SDZ
combinations with respect to the individual drugs. The results were highlighted in the
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NOR(100xFIC)+SDZ(10xFIC) combination. In this combination a great decrease in the biofilm formed,
disorganization of the biofilm plates, decreased amount of extracellular matrix and evident
destruction of bacterial cells was observed with respect to untreated biofilms and biofilms treated
with individual drugs. In the NOR(FIC)+SDZ(FIC) combination, a decrease in the amount of biofilm
formed, less structuring in the organization of the plagues, and morphological alterations of the
bacterial cells were also observed. This new evidence reinforces previous results of synergism of this
combination, which our group has attributed to the cooperative effect of both drugs, because they
act at different levels of DNA synthesis and due to the increase in reactive oxygen species production
that this combination produces. We conclude that NOR+SDZ could be a valuable combination for the
treatment of infections involving biofilms.

FM18-IRRADIATION EFFECT IN CIPROFLOXACIN-SULFAMETHOXAZOLE AND CIPROFLOXACIN-
SULFATHIAZOLE Escherichia coli TREATED STRAINS

Ayala Gémez R, Becerra MC?, Pinto Vitorino G*

1) Depto. Farmacia, CRIDECIT, FCNyCS, UNPSJB,- Comodoro Rivadavia - Chubut - Argentina. 2) Depto.
de Ciencias Farmacéuticas, FCQ, UNC. CONICET -Cordoba - Argentina

One of the strategies employed to combat antimicrobial resistance is the use of combinations of
antibacterial agents that generate synergism. There are also approaches where antimicrobial
photodynamic therapy (aPDT) is combined with antibacterials and antifungals to attack
microorganisms. In this work, the antibacterial effects of the combination ciprofloxacin (CIP) -
sulfamethoxazole (SMX) and CIP- sulfathiazole (STZ) were evaluated against 3 strains: E. coli ATCC
25922, E. coli with intermediate resistance to quinolones (E. coli IRQ) and E. coli with extended
spectrum beta lactamases (E. coli ESBL), with and without irradiation with white LED light. The
antibacterial effect of the combinations was carried out in triplicate against the different strains using
the checkerboard method, following the guidelines recommended by CLSI. In CIP-SMX combination
(non-irradiated checkers), partially synergistic effects (PSE) were observed for E. coli ATCC 25922 and
E. coli IRQ. On the other hand, for the CIP-STZ combination, a partially synergistic effect was observed
for the E. coli ATCC strain, and an indifferent effect for the E. coli IRQ strain. In the irradiated
checkerboards, an improvement in the antibacterial activity of the combinations was observed
concerning the non-irradiated checkerboards, obtaining for the CIP-SMX combination a synergistic
effect for E. coli ATCC 25922, and a PSE for E. coli IRQ. For the CIP-STZ combination no differences
were observed between irradiated and non-irradiated checkers. In the case of E. coli ESBL, the effect
was indifferent to both combinations (CIP-SMX and CIP-STZ) in both the irradiated and non-irradiated
checkers, possibly due to the high levels of resistance of this strain. The cooperative effect together
with the aPDT contributes to increasing the antibacterial activity of the combinations.

FM19-ANTIMICROBIAL ACTIVITY OF A NEW FORMULATION BASED ON SILVER NANOPARTICLES
SYNTHESIZED /N SITU WITH A PLANT EXTRACT FROM CORDOBA (ARGENTINA).

Bravi Viviana S. - Silvero CMJ- Becerra MC

Departamento de Ciencias Farmacéuticas, Facultad de Ciencias Quimicas, Universidad Nacional de
Cordoba, Av. Haya de la Torre esq. Medina Allende, Cérdoba, Argentina. IMBIV - CONICET, Instituto
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Multidisciplinario de Biologia Vegetal - Consejo Nacional de Investigaciones Cientificas y Técnicas,
Ciudad Universitaria, Cérdoba, Argentina.

The disinfectants used in the hospital environment do not ensure the complete removal/elimination
of bacteria and/or biofilms in the different products for medical use. This contributes to the rise of
resistant microorganisms and the urgent need to develop new antimicrobial agents. For this reason,
work is being done to obtain new formulations based on nanoparticles, such as AgNPs, which have
properties of great interest due to their ability to inhibit microorganisms. Traditionally, the synthesis
process involves substances that are harmful to the environment. This proposal uses green chemistry
to reduce the energy consumption and toxical waste. Moreover, it would also have the advantage of
shorter action times, helping with the infectious disease transmitted by fomites. Ten vegetable species
from the province of Cérdoba were collected during the flowering and/or fruiting season, and were
dried in the shade at room temperature. Subsequently, extracts were made from the crushed leaves
to a fine powder and macerated at room temperature in distilled water for 7 days. Next, the reducing
capacity of the plant extracts was evaluated using the Folin-Ciocalteu reagent and using tannic acid as
a standard.The species that presented the greatest reducing capacity were selected to conduct the
synthesis. In this case, studies of the aqueous extract of Erythrina crista-galli L. “Ceibo” (Fabaceae) are
shown. The solvo thermal reaction was carried out in different conditions. The optimal one was using
50 uL of aqueous plant extract (100%) and 150 uL of AgNOs3 solution (0.01 M). AgNP formation was
determined by spectrophotometric detection of the plasmon, with absorption maxima at 400 nm.The
antimicrobial capacity of the nanoparticles synthesized with the plant extract was evaluated in
Escherichia coli ATCC 25922 (10* CFU/mL), a Gram-negative bacterium. Colonies were counted on
tryptein soy agar plate after 24 hours of incubation of the bacterial inoculum with the AgNPs at 37°C,
total growth inhibition was evidentThe study of antimicrobial activity is being continued, including
clinical strains, biofilm-forming strains and the characterization of the AgNPs.

FM20-/N-VITRO ASSESSMENT OF BILE SALT HYDROLASE ACTIVITY, BILE SALT RESISTANCE, SURFACE
AND ADHESIVE PROPERTIES OF LACTIC ACID BACTERIA

Sesin AA; Ledesma AE; Taranto MP, Bustos AY.

CIBAAL - Centro De Investigacion En Biofisica Aplicada y Alimentos - Centro Cientifico Tecnologico
Conicet Noa Sur.

For several years, the literature has described innumerable benefits attributed to probiotic bacteria;
including the reduction of serum cholesterol levels. This effect is often associated with the microbial
bile salt hydrolase (BSH) enzyme. Cell surface characteristics that allow bacterial adhesion to the
intestinal mucosa is another major selection criterion for a potentially successful probiotic. This would
allow colonization of the colonic mucosal surfaces, at least transiently, thus interfering with pathogen
binding, allowing interaction with immune cells and exert their benefits. The present research focused
on the probiotic characterization of seventeen lactic acid bacteria isolated from artisanal goat's cheese
based on their absence of hemolytic activity, low pH (2.5) tolerance, bile-salt resistance [5 mM
taurodeoxycholic acid (TDCA) and deoxycholic (DCA)], BSH activity, hydrophobicity, auto-aggregation,
and mucus adherence. The outcome of these studied parameters was used as input data for a principal
component analysis (PCA) to select the most promising isolates that were identified through 16S rDNA
sequencing. None of the tested strains showed hemolytic ability, while all strains showed high survival
(more than 76 % at 1.5 h and 3 h) to low pH. In addition, 16 of the 17 strains exhibited survival rates
above 75 % in the presence of TDCA. In contrast, in the presence of DCA, only three strains achieved
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survival rates of 75%, while the remaining strains had values ranging from 32 to 73%.Hydrophobicity
and auto-aggregation values varied between LAB with ranges between 15.5+1.8 to 84.7+3.2, and 4.72
to 59.2%, respectively. All selected LAB were capable of adhering to intestinal mucus in a range of
1.2x10° to 8x10° UFC/mL. Remarkably, eight strains showed high BSH activity. According to the PCA,
the best performance was achieved by CB1, 8, 10 and 12 strains, that were identified as
Lentilactobacillus parabuchneri (CB1 and CB12) and Lactiplantibacillus plantarum (CB8 and CB10). Our
results contribute to the probiotic characterization of new LAB strains that is of interest both to
academic institutions as well as to respond to the current demand for novel functional foods.

FM21-EMERGENCE OF DIFFERENTIAL SPATIAL PATTERNS OF ANTIBIOTIC TOLERANCE IN Escherichia
coli biofilms. ROLE OF THE GENERAL STRESS RESPONSE.

Sambrailo A¥?, Serra DO?

1) Instituto de Biologia Molecular y Celular de Rosario - Rosario - Santa Fe - Argentina 2) Facultad de
Ciencias Bioquimicas y Farmacéuticas (UNR) - Rosario - Santa Fe - Argentina

Within self-organized communities known as biofilms, bacteria can tolerate and survive antibiotic
treatments, which ultimately facilitates the persistence of the infections, as frequently occurs with
those caused by Escherichia coli. Due to the structural complexity of biofilms, it has remained
challenging to reveal in which internal zones the bacteria better tolerate the antibiotics and which
molecular mechanisms they deploy to tolerate the treatments. Taking advantage of microscopic
approaches that allow examining E. coli macrocolony biofilms at single-cell resolution, we previously
revealed that cells within these communities physiologically differentiate giving rise to two strata
(upper and lower) that include subzones where cells exhibit either vegetative growth or stationary
phase physiology. This complex physiological stratification results from the differential activation of
cellular responses -such as the General Stress Response (GSR) mediated by the stationary-phase sigma
factor RpoS- that integrates nutrient and oxygen gradients generated across the biofilms. Based on
this knowledge, we performed studies that combined antibiotic (aminoglycosides) treatment of E. coli
macrocolony biofilms, differential labelling of non-viable/viable cells, thin-sectioning of the biofilms
and microscopy with the aim of revealing the spatial patterns of survival/death of individual cells
within treated biofilms and examining the role of the RpoS-mediated GSR in cell survival. Our studies
showed that in young biofilm regions the aminoglycosides killed those bacteria located at the
outermost colony border, which is consistent with this region being commonly occupied by actively
growing cells that are hence likely to be susceptible to the antibiotics. Remarkably, in more mature
biofilm regions (towards the centre of the treated macrocolonies) we observed that each stratum
exhibits a zone where cells effectively die due to the bactericidal action of the aminoglycosides and a
zone where cells survive the treatments (here referred to as “susceptibility zones" and “tolerance
zones”, respectively). Susceptibility zones spatially coincide with areas of vegetative growth, whereas
tolerance zones, which are the outer zone of the upper stratum (at the interface with the air) and the
inner zone of the lower stratum, coincide with areas where cells exhibit active RpoS expression.
Deletion of rpoS rendered cells in the outer zone of the upper macrocolony stratum highly susceptible
to the aminoglycosides, supporting a role for RpoS, and hence for the GSR, in promoting antibiotic
tolerance of cells located in that zone of the biofilms. Overall, our studies revealed for the first time
the existence of distinct zones of antibiotic tolerance inside E. coli macrocolony biofilms that could
serve as independent reservoirs of surviving cells -including persisters- and demonstrated the
involvement of the GSR in the emergence of one such zone.
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MICROBIOLOGIA DE LAS INTERACCIONES (1).

11-GENOMIC AND PHYSIOLOGICAL STUDIES ON Pseudomonas syringae pv. syringae B728a UNDER
LOW OXYGEN CONDITIONS.

Bianchi F I * Ricardi MM?, Ibarra J G, Lépez N I3, Tribelli PM*3

1) Departamento de Quimica Bioldgica, Facultad de Ciencias Exactas y Naturales, Universidad de
Buenos Aires, Buenos Aires, Argentina. 2) IFIBYNE-CONICET. 3) IQUIBICEN-CONICET

The Pseudomonas genus has a wide metabolic versatility that allows bacteria to adapt to hanging
environmental conditions, including variations in oxygen (O3) levels. The availability of O; is relevant
for species of agricultural importance since the soil and the different plant tissues are environments
characterized by the presence of gradients. In Pseudomonas, the transition from aerobiosis to
anaerobiosis is controlled by the global regulator Anr, which binds to consensus regions called Anr-
box. P. syringae pv. syringae B728a (B728a) is a foliar pathogen that causes bacterial brown spot in
common bean (Phaseolus vulgaris), in other species of commercial importance and in the model plant
Nicotiana benthamiana. Genes involved in arginine fermentation, that produce ATP by
phosphorylation at the substrate level in absence of oxygen, are present in the genome of B728a. In
this work, the impact of O, availability and the presence of L-arginine on important cellular functions
for plant interaction were analyzed. B728a was capable of growing at low O, conditions in L-arginine
supplemented medium, thus microaerobic (M) and aerobic (A) cultures were used to investigate O,
impact on B728a physiology. Arginine was found to promote biofilm formation in vitro and repress
the swarming capacity of B728a. M cultures of B728a showed deficiencies in the early stages of foliar
infection of N. benthamiana, compared to A cultures, probably due to the lower resistance to oxidative
stress of bacteria grown in microaerobic cultures, or by physiological differences affecting relevant
traits, such as envelopes or expression of virulence factors, under these growth conditions. At 72 h
the virulence halos formed by bacteria from aerobic and microaerobic cultures presented a similar
area. Viable bacteria count indicated the presence of 2.8 x 102 CFU/cm? from leaves inoculated with
B728a (A) and 9.7 x 10® CFU/cm? from leaves inoculated with B728a (M) (p<0.05). Additionally, a
bioinformatic analysis was performed comparing the Anr regulon of B728a with two other plant
pathogenic strains, P. syringae pv. tomato DC3000 (DC3000) and P. savastanoi pv. phaseolicola 1448A
(1448A). B728a was found to have a higher number of possibly Anr-regulated genes than the other
two strains. The expression of arcD, a predicted Anr target in B728a, was higher in microaerobic
conditions compared to aerobic conditions. A similar but not significant trend was observed in the
gshB gene. In relation to osmotic stress, the betB gene also showed changes in its expression in
response to O; levels. These results show that B728a was able to grow under microaerobic conditions
and respond to changes in O levels, which may have ecological relevance in the environment it
inhabits.

12-NOVEL ANTIMICROBIAL PEPTIDES AGAINST Mycobacterium tuberculosis INFECTION

Martinena CB %, Corleto M? Martinez M?, Maffia PC? Tateosian NL™.
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1) Instituto de Quimica Bioldgica de la Universidad de Buenos Aires, Facultad de Ciencias Exactas y
Naturales, IQUIBICEN-CONICET. Universidad de Buenos Aires, Facultad de Farmacia y Bioquimica,
Departamento de Quimica Bioldgica. 2) Laboratorio de Aplicaciones Biotecnoldgicas y Microbiologia,
Universidad Nacional de Hurlingham

Mycobacterium tuberculosis (Mtb), the etiologic agent of tuberculosis (TB), has killed nearly 1000
million people in the last two centuries. Nowadays, TB remains a major global health problem ranking
among the top ten causes of death worldwide. One of the key strategies for improving tuberculosis
treatment consists in the design of drugs that favour the reduction of anti-TB treatment, the adverse
effects and the generation of resistant strains. Antimicrobial peptides (AMPs) are promising novel
antibiotics since they have shown antimicrobial activity against a wide range of bacterial species,
including multiresistant bacteria. The aim of the present work was to evaluate the anti- mycobacterial
effect of the synthetic designed cationic alpha helical AMPs, P1, P6.2 and P8.1. We found an anti-Mtb
activity of the three AMPs (15 ug/ml) on the pathogenic strain MtbH37Rv after 24 hours of treatment
(ANOVA test, p<0.05). Moreover, in vitro studies showed the higher microbicidal effect (CFU
counts/ml) of P1 (15ug/ml) versus P6.2 (15ug/ml) in THP-1 cells infected with MtbH37Rv at 24hours
(ANOVA test, p<0.05), displaying no cytotoxic effect on host cells. In summary, the AMPs P1, P6.2 and
P8.1 provide a new alternative as drug candidates with potential application in TB therapy.

I3-MAIZE ROOT EXUDATES STIMULATE BACTERIAL RELEASE FROM INDUSTRIAL GRADE
STARCH/CHITOSAN BEADS

Ferndndez M*2, Pagnussat LA*?, Creus C*

1) Facultad de Ciencias Agrarias, Universidad Nacional de Mar del Plata, Balcarce, Buenos Aires,
Argentina. 2) CONICET, Argentina

Immobilization of Plant growth-promoting rhizobacteria (PGPR) in biodegradable polymeric matrices
constitutes a promising technology for plant growth promoting to overcome the challenging
conditions of the rhizosphere. One of the crucial aspects for plants to acquire the beneficial effects of
PGPRs is the gradual release from the polymeric matrix allowingsubsequent colonization of the root
system. Radical exudates are perceived as the first line of communication between plants and PGPR
in the rhizosphere. Since the presence of attractants and repellents in the environment influences the
motility of bacteria, the aim of this work was to study how radical exudates affect the release of
encapsulated PGPRs. Fluorescent derivatives of Azospirillum argentinensis Az39 and Pseudomonas
fluorescens ZME4 were single or jointly immobilized in industrial grade starch/chitosan macrobeads.
Az39 was transformed with pME7134mob plasmid expressing the fluorescent red protein (dsRED),
and ZME4 was transformed with the plasmid Pmp5655 expressing fluorescent green protein (gfp).
Root exudates were obtained from pre-germinated maize seeds soaked in water at a ratio of 1:1.5
(g/mL). The collected fluid was lyophilized and resuspended in a volume that was a third of their initial
volume, right before the experiments. Bacterial release kinetics were assayed by placing PGPR-loaded
beads in water or exudates. Colony forming units CFU in the suspension and the remaining bacteria
inside the beads were measured at three time intervals using drop plate method. The impact of whole
maize roots on the release of immobilized PGPR and their subsequent colonization was also examined
24 hours after inoculation, using the same methods. Our findings show that PGPR progressively
release and multiply once beads are hydrated. This was especially notable for ZME4 because after 24
h CFU were two orders higher than the initial inoculum. In the first five hours after inoculation, the
exudates stimulated the bacterial release of both strains. Az39 had a longer- lasting and persistent
release from the beads that lasted for more than 48 hours. ZME4 and Az39 were able to colonize
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maize root within the first 24 hours after inoculation, with titers of 108 CFU.g-1 and 10* CFU.g-1,
respectively. Our study provides evidence that maize root exudates play a crucial role in the bacterial
release from biodegradable polymers, attraction and PGPR colonization in the roots. PGPR
encapsulation technology that allow regulated release of PGPR with high bacterial titers near to the
seed environment could guarantee successful inoculation.

14-AUXIN SIGNALING IN Arabidopsis thaliana EXPOSED TO Microbacterium sp.

Burgos Herrera G?, Do Nascimento M*?, Pagnussat L% 3, Curatti L*?

1) Instituto de Investigaciones en Biodiversidad y Biotecnologia, INBIOTEC-CONICET- Fundacion para
Investigaciones Bioldgicas Aplicadas- Mar del Plata — Buenos Aires - Argentina. 2) Consejo Nacional de
Investigaciones Cientificas y Técnicas (CONICET), Argentina 3) Facultad de Ciencias Agrarias,
Universidad Nacional de Mar del Plata (UNMdP), Balcarce, Argentina.

We showed previously that inoculation with the bacterium Microbaterium sp. exerted a dose-
dependent effect on Arabidopsis thaliana seedlings, from growth promotion at low doses to strong
inhibition at higher doses. The bacterium produces the effect by producing diffusible volatile and non-
volatile substances. In the presence of the bacterium, A. thaliana seedlings displayed a dose-
dependent more branched root-architecture and a significant increase in the number of root hairs,
suggesting the bacterium might activate auxin signaling in the seedlings. In this report we investigated
further this working hypothesis by means of inoculating A. thaliana mutant varieties. Using a
transgenic line expressing the reporter gene GUS under the control of an auxin-responsive promoter
(DR5-GUS), indicated that diffusible substances produced by the bacterium altered the cell specific
pattern of DR5-GUS activation, producing patches of expression in regions beyond the root elongation
zone, where DR5-GUS is not express in the absence of the bacterium. The bacterium also altered the
characteristic expression of DR5-GUS at the root tips by making it more circumscribed to the root tips,
producing noticeable more intense signals, and labeling in an increased number of cells, apparently
from which lateral roots would develop. In other experiments, the bacterium also promoted growth
of the auxin-insensitive A. thaliana triple mutant line tirl-1afb2,3 at a similar level that that of the wt
seedlings. Taking together, these results suggest that although both, volatile and non-volatile
substances alter auxin signaling in the seedlings, it appears that auxin signaling is not the more
prominent mechanisms of A. thaliana growth promotion by Microbacterium sp. We are currently
conducting a proteomic analysis to continue unraveling the mechanism underlying growth promotion
and inhibition of this plant-microbe interaction at the molecular level.

I5-DISTINCTIVE PHENOTYPES OF Bradyrhizobium diazoefficiens TRANSCRIPTIONAL REGULATOR
(phaR) MUTANTS GROWN ON DIFFERENT CARBON SOURCES

Diaz Pefia R, Cabrera JJ?, Nashmias ME>, Zubimendi JP?, Parejo S?, Tortosa G? Delgado MJ?,
Mongiardini EJ*, Miiller-Santos M°-Pettinari MJ!-Mesa S?-Quelas JI>*

1) IQUIBICEN-UBA, CABA, Buenos Aires, Argentina 2) Estacion Experimental del Zaidin, CSIC, Granada,
Espafia 3) Y-TEC-Mision Agro. Berisso, Buenos Aires, Argentina 4) IBBM-CONICET, La Plata, Buenos
Aires, Argentina 5) Universidade Federal do Parand, Curitiba, Brazil
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Bradyrhizobium diazoefficiens, a soil bacterium species that can live inside soybean root nodules and
in free-living conditions, accumulates polyhydroxyalkanoates (PHA) in both states. A key regulator of
PHA synthesis is the transcription factor PhaR. Previous transcriptomic and proteomic studies
comparing the WT and a phaR insertional mutant, showed that, under microoxic conditions (0.5% O3)
with mannitol as the only carbon source, PhaR regulates (directly or indirectly) 1,206 genes and 285
proteins showed differential abundance. PhaR not only controls PHA balance, but also central carbon
allocation pathways, as the pyruvate dehydrogenase complex, suggesting the existence of low ratios
of ATP/ADP, NADH/NAD" and/or acetyl-coA/coA in the mutant. Furthermore, in a hierarchical sense,
PhaR is above renowned transcriptional regulators such as NifA and FixK;, controlling them in an
unknown manner. In this work, we expanded our knowledge about PhaR function by studying growth
and PHA accumulation of the WT and a newly constructed phaR deletion mutant under oxic microoxic,
and anoxic conditions supplemented with different carbon sources. We also identified proteins
associated to PHA granules of the WT and performed studies with recombinant PhaR protein in vitro.
Growth kinetics and PHA accumulation with different carbon sources and O, levels. We analyzed
growth and PHA content on G6tz minimal medium supplemented with different carbon sources
(glycerol, sodium pyruvate, sodium succinate, L-arabinose, sodium glutamate, mannitol, glucose and
others) under three O3 levels (21% and 0.5%, and anoxia with nitrate). Curiously, the phaR deletion
mutant was incapable to grow under microoxic and anoxic conditions only with mannitol, a strong
difference with the phaR insertional mutant. Except mannitol and glucose, in which the WT grew
better than the mutant, no growth differences were observed with the other carbon sources, but PHA
content varied substantially: i) glutamate or succinate did not favor PHA accumulation both in the WT
and the mutant, ii) glycerol or pyruvate led to higher abundance of PHA in both strains and iii) with
mannitol, arabinose, glucose or succinate, PHA levels of the mutant were 60-70% lower than in the
WT. Proteins associated to PHA granules. We set up a protocol to extract PHA granules on B.
diazoefficiens cultures and perform MALDI-TOFF analysis of proteins associated to them in microoxic
and anoxic conditions. PhaR purification and EMSA assays. Recombinant PhaR was overexpressed and
purified using the IMPACT system. Then, we performed EMSA assays with 16 PCR amplified promoters
of differentially expressed genes. We identified 12 of them as potential direct targets (4 genes
activated and 8 repressed). Altogether, these findings open new hypotheses concerning PhaR as a
regulator with a global effect on carbon flux. In this scenario, the nature of the carbon source plays a
significant role on its own modulation.

16-Azospirillum baldanorium SP245 IMPROVES MICROALGAL ACCLIMATION, LIPID PRODUCTIVITY
AND OXIDATIVE RESPONSE UNDER SALT STRESS.

Pagnussat L*?, Do Nascimieto M?3, Maroniche G*2, Gonorazky G*>*, Sanchez Rizza L*, Creus C*, Curatti
L2, 3

1) Facultad de Ciencias Agrarias, UNMdP- Balcarce-Buenos Aires-Argentina. 2) CONICET-Mar del Plata-
Buenos Aires-Argentina. 3) INBIOTEC- CONICET y FIBA, Mar del Plata, Argentina. 4) 1IB-CONICET,
UNM(dP, Mar del Plata, Argentina.

There is a growing interest in using microalgae for several purposes, as pharmaceutical applications,
wastewater treatment and biomass as a feedstock for biofuels and feed/food supplements. With the
exception of a few continental regions of the world around the Tropics, algal biomass productivity is
usually constrained by seasonal environmental conditions from sub-optimal to adverse in most of the
world. Although under nutritional or salt stress, most microalgae tend to accumulate lipids and/or
carbohydrates in their biomass, this effect does not compensate for the decrease in cell proliferation,
and the productivity of these macromolecules remains diminished. Salt acclimation is common in plant
cells, where previous salinity exposure induces protective mechanisms and confers tolerance against
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future salinity exposure. Here we show that the plant growth-promoting bacterium Azospirillum
baldaniorum Sp245 ammeliorates the sharp salinity-induced inhibition of algal growth This
Azospirillum-dependent early acclimation enabled an increase in both final biomass and lipid yields.
Accordingly, stress responsive parameters as SH groups, chlorophyll and carotenoids levels in salt-
treated microalgae are also augmented, while microalgae inoculated with Azospirillum did not
accumulate these stress related molecules. Inoculation with Azospirillum strains genetically modified
to produce contrasting levels of IAA, suggested that although under non-stress conditions most of the
algal growth promotion appears to be AlA-dependent, under salt stress other still-unidentified
factor(s) may play a more prominent role. The existing understanding of the mechanisms
underpinning bacterial-microalgal consortia is deepened by this study, improving our awareness of
these ecological connections in the environment and broadening their biotechnological applications.

I7-TREHALOSE ACCUMULATION CONTRIBUTES TO Azospirillum argentinense AZ19 STRESS
ENDURANCE AND IMPROVES WATER STATUS OF INOCULATED MAIZE.

Garcia, JE1, Pagnussat LA*® , Casanovas EM? , Amenta MB?, Groppa D #, Creus CM 2, Maroniche
GM?*

1) Instituto de Microbiologia y Zoologia Agricola, Instituto Nacional de Tecnologia Agropecuaria
(INTA), Hurlingham, Buenos Aires, Argentina. 2) Facultad de Ciencias Agrarias, Universidad Nacional
de Mar del Plata (UNMdP), Balcarce, Buenos Aires, Argentina. 3) Consejo Nacional de Investigaciones
Cientificas y Técnicas (CONICET), Argentina. 4) Facultad de Farmacia y Bioquimica, UBA, CABA,
Argentina.

Drought is one of the most concerning environmental threats in agriculture, both because of the
damage that it causes on crops as well as for its increasing severity as a result of climate change.
Azospirillum genus comprises plant-associated bacteria that produce multiple beneficial effects on
their host, resulting in an increased root growth that enhances water and nutrient acquisition.
Previously, we showed that A. argentinense Az19 has a high tolerance to osmotic stress in vitro, and
is able to protect inoculated maize from the negative effects of drought. In this work, we tested the
role of trehalose accumulation in stress endurance of A. argentinense Az19 and its plant-growth-
promotion capacity. The recombinant strain A. argentinense Az19F, which carries a chromosomal copy
of E. coli cytoplasmic trehalase gene treF under a constitutive promoter, was obtained using the
miniTn7 system. As expected, the TreF-expressing mutant strain was unable to accumulate trehalose.
Phenotypic characterization showed that A. argentinense Az19F produces lower auxin levels than the
wild type strain, and is more sensitive to salt, osmotic and UV stress. Inoculation assays were then
carried out to test the performance of strain Az19F, in comparison to A. argentinense Az19, to promote
the growth of maize plants subjected to drought. Maize seeds were inoculated with strain Az19, Az19F
or not inoculated, sown in pots and raised in a growth chamber. Non-stressed (control) or stressed
groups were watered to 100% or 50% field capacity, respectively, before sowing. Plants of the control
group were watered on demand for the rest of the assay, whereas stressed plants remained
unwatered. Fifteen days after sowing, plants were harvested and their growth (height, fresh and dry
weight), water status, total antioxidant capacity and phenolic compounds levels, were analyzed. It was
found that, in the absence of stress, inoculation with Az19 and Az19F improved maize growth similarly,
with the exception of root dry weight which was not increased by the latter. Inoculation with Az19F
also promoted the growth of stressed plants at the same extent than Az19, with exception of aerial
dry weight which was lower in Az19F treatments. However, in contrast to Az19, Az19F was unable to
improve the relative water content of maize plants under stress. Biochemical analysis of plants
indicated that total antioxidant and phenolic compounds levels were unchanged by Az19 inoculation
but were increased in Az19F-treated plants subjected to drought, suggesting that the mutant strain
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negatively affects maize oxidative status. In conclusion, it was established that trehalose production
contributes to A. argentinense stress tolerance. In addition, the absence of this compatible solute
affects the bacterial capacity to improve the water status of inoculated maize subjected to drought
and produces a negative impact on plants oxidative status.

18-Pseudomonas aeruginosa ADHESION AND CLUSTERING ON APOPTOTIC CELLS REQUIRE
FUNCTIONAL TYPE IV PILI

Dea C!, Pepe MV2, Roset M*, Peruani F?, Kierbel A*

1) Instituto de Investigaciones Biotecnoldégicas, UNSAM, CONICET- San Martin- Buenos Aires-
Argentina. 2) CY Cergy Paris Université- Cergy Pontoise- France.

Pseudomonas aeruginosa is an opportunistic pathogen that causes a wide range of acute and chronic
infections associated with disruption of the epithelial barrier. Such is the case of Cystic Fibrosis (CF),
where P. aeruginosa aggregates in the lungs, leading to the chronicity of infection and increasing the
concomitant mortality of CF patients. Understanding the early steps of the transition from a free-
swimming to a multicellular and sessile state is critical for developing strategies against chronic
infections. We have previously shown that free-swimming P. aeruginosa attaches to apoptotic cells
extruded from the epithelium, forming stable bacterial clusters. We further established that although
clusters are permanent, individual adhesion is reversible and mediated by type IV pili (T4P). T4P are
surface-exposed filaments that can be rapidly extended and retracted to generate active forces. They
serve critical functions such as twitching motility (a form of surface-associated bacterial movement),
adhesion to biotic and abiotic surfaces, virulence, and biofilm formation. In addition to the pilus itself,
T4P function implicates the assembly machinery and several regulatory components. The ATPase PilB
powers pilus extension, while a different ATPase named PilT drives pilus retraction. pilT mutants are
typically hyperpiliated but totally impaired for twitching motility. We have now found that a pilT
deletion mutant is unable to attach to apoptotic cells for prolonged times and therefore, unable to
cluster. This result indicates a role for retraction in adhesion not previously reported in P. aeruginosa.
T4P are also involved in surface sensing, a process whereby surface engaged bacteria, through the Chp
putative chemosensory system, up-regulate synthesis of the second messenger cyclic AMP (cAMP)
and initiate physiological changes required for surface-associated lifestyles. PilH is one of the response
regulators of the Chp system and it has been proposed to limit downstream signaling and/or to control
the function of the retraction ATPase PilT. Deletion of pilH results in high levels of cAMP, diminished
retraction function and hyperpiliation. We found that ApilH clusters on apoptotic cells but to a lesser
extent than the wild type. This goes in line with our finding showing retraction is involved in adhesion.
To rule out the possibility that an alternative adhesin stimulated upon T4P-mediated surface sensing
was involved in cluster formation, we also tested the ApilHApilB double mutant, which is constitutively
activated for surface sensing but lacks surface pili. We found that this mutant does not adhere to
apoptotic cells for prolonged times, and it is, therefore, unable to cluster, supporting the conclusion
that the T4 pilus is the main adhesin in this system. We are currently setting up a recently described
pilin cysteine-labeling method to perform real-time imaging of T4P dynamics.

19-EFFECT OF DIFFERENT ADDITIVES ON SEED BACTERIZATION OF WHEAT INOCULATED WITH
AUTOCHTHONOUS PSEUDOMONAS ISOLATES

Lorch M, Valverde C, Agaras BC

Laboratorio de Fisiologia y Genética de Bacterias Beneficiosas para Plantas (LFGBBP), Universidad
Nacional de Quilmes, Bernal, Buenos Aires, Argentina. CONICET, Argentina
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Pseudomonas genus contains a large number of species that are associated with plant growth
promotion and biocontrol of pathogens. We have isolated and characterized a group of 19
pseudomonads from productive plots of the Argentine Pampas, which were selected by their
antagonistic activity in vitro against different fungal pathogens. As microbial inoculants are generally
applied before sowing in extensive crops, in this work we tested the survival ability of 6 isolates on
wheat seeds, after 4 days post-inoculation (dpi). We studied different additives to improve on-seed
stability and adherence. Strains were tagged with fluorescent proteins and a kanamycin resistance
marker using a system based in Tn7 transposon, which delivers the DNA at a neutral chromosomal
site. Bacterial suspensions (DOgs00=1,0) were mixed with non-disinfected wheat seeds Baguette 550,
following the recommended dose (10 ml/kg), in presence or absence of a) 20% v/v of the commercial
additive Premax® (Rizobacter, Argentina S.A., RASA); b) 20% v/v of Premax R® (RASA); c) 1M of
trehalose (Tre) + 1,5% p/v of polyvinylpyrrolidone (PVP). Immediately after inoculation, we recovered
bacteria from seed and quantified them on selective medium (day 0). Decay kinetics of the inoculant
were carried out with treatments a) and c), in which recovery and enumeration of bacteria were
performed daily, up to 4 dpi. We also evaluated the effect on germination. As positive control and
reference, the commercial strain Pseudomonas sp. 1008 (Rizofos®, RASA) was included in the
experiments. At day 0, Tre+PVP improved the recovery of RPAN1, SPAN5 and SVMP4 on seed surface
(3,4%; 2,8%; 1,7x%, respectively; LSD Fisher, p < 0,05), compared to the control without additive. At the
same time, RPAN1 bacterization also was increased with Premax®, but RBAN4, SVBP6 and 1008 did
not show any significant differences in presence of the additives. Particularly, Premax R® negatively
affected the survival of SMMP3 at day 0. Seed germination was not affected by treatments. Counted
CFU of RPAN1 and SPANS were higher than the control with Tre+PVP through all the kinetics (up to 4
dpi), and after 1 dpi in presence of Premax®. For SVBP6, the improvement was seen after 2 dpi with
Premax®. The isolates SMMP3, RBAN4 and SVMP4 didn’t show differences with or without the
additives. In conclusion, the effect of the additives was species-dependent. As the isolates achieved a
good bacterization level which was maintained during 4 dpi, we will perform a long term kinetics up
to one month.

110-THE Brucella abortus VIRULENCE FACTOR, CYPB, INTERACTS WITH COMPONENTS OF THE ACTIN
CYTOSKELETON

Pepe MV, Giménez AB, Briones CG, Roset MS
Instituto de Investigaciones Biotecnoldgicas, UNSAM, CONICET - San Martin - Buenos Aires - Argentina

Brucellais an intracellular bacterial pathogen that causes the worldwide zoonotic disease
brucellosis. Brucella virulence relies on its ability to transition to an intracellular lifestyle within host
cells. We have reported previously that cyclophilin CypB of Brucella is upregulated within the
intraphagosomal replicative niche and required for stress adaptation and for host intracellular survival
and virulence. Cyclophilins are folding helper enzymes that have been found in almost all organisms
analyzed to date. Interestingly, we have found that CypB has eukaryotic cyclophilin features. We also
observed that, once Brucella is internalized, CypB is translocated in a type IV-dependent manner to
the host cell cytoplasm. In addition, in CypB-transfected cells, this protein is recruited to actin
structures formed by EPEC, Salmonella, and Listeria. CypB was observed associated with phagocytic
cups, which are actin structures formed at the contact site between the Brucella and the cell.
Furthermore, cyclophilin is important in the formation of these structures, since the mutant B. abortus
AcypAB elicited smaller cups, and the proportion of bacteria associated with this structure was also
decreased. Interestingly, by Pull-down assay we demonstrated that CypB interacted with N-WASP, an
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actin cytoskeleton regulator. Moreover, N-WASP inactivation impaired B. abortus intracellular
replication, suggesting a potential role for N-WASP during the infection process in both, epithelial cells,
and macrophages. Taken together, these results suggest that interaction between CypB and
components of the actin cytoskeleton could contribute to the internalization and the intracellular
lifestyle of B. abortus.

111-lalB FAMILY PROTEIN: SEEKING TO UNDERSTAND PATHOGEN-HOST INTERACTION

Rios N, Comerci DJ, Marchesini Mi

Instituto de Investigaciones Biotecnoldgicas Dr. Rodolfo Ugalde (I1B-UNSAM,; 11BIO-CONICET); Escuela
de Bio y Nanotecnologias - EByN-UNSAM;, San Martin, Buenos Aires, Argentina.

Brucella spp., are the causative agents of brucellosis, a worldwide distributed zoonosis. Brucellosis
remains endemic in Argentina, affecting cattle productivity and human health. Brucella spp. are
facultative intracellular pathogens whose success relies on diverse strategies that allow invasion,
survival, and proliferation within mammalian cells. This study is focused on characterizing and
understanding the role of the members of lalB family protein (PFO6776) in B. abortus physiology and
pathogenesis. 1alB was originally described as a protein required for entry into erythrocytes in
Bartonella spp., intracellular pathogens phylogenetically close to Brucella. After a bioinformatic
characterization of B. abortus lalB proteins, intrinsically disordered regions containing short linear
motifs predicted to interact with proteins involved in reorganization of the host cortical actin
cytoskeleton were identified Single and multiple mutants were obtained by unmarked deletion. In
these strains, vegetative growth and intracellular replication in non-professional phagocytic cells
(HeLa) were assessed. Besides, bacterial morphology and replication were analyzed by
immunofluorescence microscopy and time-lapse microscopy. Single mutants in some ialB genes
showed statistically significant differences to the parental strain 2308 in generation time, intracellular
replication, cell size, and in membrane integrity assays. These results suggest a role of lalB proteins in
B. abortus cell shape, as well as in vegetative and intracellular multiplication.

112-Pseudomonas aeruginosa AND Staphylococcus aureus INTERACTION IN CYSTIC FIBROSIS
PEDIATRIC PATIENTS

Robaldi S**, Cassanell, M?*, Diaz Appella M*, Galeano MB.3, Pautaso C*, Bellora N°, Pereda, R?, Cardozo
A% Rial MF, Smith §%, Gonzalez N, Smania, A%, Tribelli, PM*3

1) Dpto. Quimica Bioldgica, FCEyN-UBA, CABA, Argentina. 2) Hospital General de Nifios "Pedro de
Elizalde", CABA, Argentina. 3) IQUIBICEN-CONICET. Dpto. Quimica Bioldgica, FCEyN, UBA CABA,
Argentina. 4) INIGEM UBA-CONICET CABA Argentina. 5) INTECNUS San Carlos de Bariloche, Argentina.
6) CIQUIBIC-CONICET, UNC, Cérdoba, Argentina.

Microorganisms are frequently found in multispecies communities presenting species interactions like
neutralism, mutualism, or antagonism. Particularly, Pseudomonas aeruginosa (PA) and Staphylococcus
aureus (SA) are opportunistic human pathogens that can be co-isolated from different infections. Lung
infections in cystic fibrosis patients caused by these two bacterial species are the main cause of
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mortality and morbidity in these patients and coinfections can modify virulence, antibiotic resistance
with a worse prognosis for the patient. SA-PA interaction has been described as antagonist with SA
displacement, but in-vivo infections showed a more complex interaction that can also include
coexistence and metabolic cooperation. Additionally, during infection establishment patoadaptative
mutations are selected. Our hypothesis is that during the establishment of S. aureus infection the
selected mutations impact on its interaction with P. aeruginosa and the result of it. We stablished a
patient recruitment at Hospital General de Ninos Dr. Pedro Elizalde that includes a 17 CF pediatric
patients monoinfected with SA or coinfected with PA-SA for 18 months (in progress) to analyze this
interaction. During the first 12 months of sampling, we determine the phenotypic characteristics of
more than 300 SA isolates including DNAse, haemolysis, antibiotic resistance, exopolysaccharides, and
competence with P. aeruginosa PAO1. We found out that PA presence was maintained in coinfected
patients while SA was displaced intermittently or not depending on the patient. For SA monoifected
patients we found that transient PA presence was variable. Our first results showed that SA isolates in
the sampling initial point from monoinfected patients presented a higher staphyloxantin production
and resistance to P. aeruginosa PAO1 presence than those isolates from coinfected patients while
biofilm formation was similar for both groups. We choose a SA monoinfected patient who never
showed PA infection to analyze through time even before the starting sampling point. In this patient
DNAse, haemolysis and competence with P. aeruginosa PAO1 were stable through time, while
staphyloxantin production was higher in the last sampling points. Additionally, genome sequence of
one clone from this patient was obtained using nanopore technology. Genome size was 2.98 MB with
genomic deletions and point mutations when compared to a reference strain. Our results showed that
the recruitment design and the phenotypic characterization as well as the competence assays are
adequate to analyze S. aureus-P. aeruginosa interaction.

113-ROLE OF QUORUM SENSING SYSTEM OF THE PHOSPHATE SOLUBILIZING Serratia sp. S119
STRAIN IN ITS INTERACTION WITH PLANTS

Lucero CT%, Lorda GS?, Halliday N?; Ambrosino ML 3, Cdmara M?; Taurian T*.

1) Departamento de Quimica, Facultad de Ciencias Exactas y Naturales, Universidad Nacional de La
Pampa., Santa Rosa, La Pampa, Argentina. 2) National Biofilms Innovation Centre, Biodiscovery
Institute, School of Life Sciences, University of Nottingham, Nottingham, United Kingdom 3) Consejo
Nacional de Investigaciones Cientificas y Técnicas (CONICET),Santa Rosa, Provincia de La Pampa,
Argentina. 4) Instituto de Investigaciones Agrobiotecnoldgicas (INIAB), Departamento de Ciencias
Naturales, Facultad de Ciencias Exactas, Fisico-Quimicas y Naturales, Universidad Nacional de Rio
Cuarto, Rio Cuarto, Cordoba, Argentina.

Bacteria communicate with each other using a language that is based on the use of autoinducer (Al)
molecules to collectively control gene expression through the process known as Quorum sensing (QS).
In the case of plant growth promoting bacteria, the QS may be necessary for them to establish
themselves successfully in the rhizosphere. In Gram-negative bacteria, the best known Al is the N-
acylhomoserine lactone (AHL). Numerous genes belonging to QS systems have been reported in plant
beneficial endophytic bacterial genomes although there are fewer studies evaluating the participation
of QS in the direct mechanisms of plant growth promotion. The aim of this study was to describe the
genetic background and the types of AHLs produced by a phosphate-solubilizing bacterium isolated
from the roots of peanuts, and to evaluate the participation of these Als in promoting the growth of
plants of agronomic importance. Previous studies have shown that S119 strain stands out for its ability
to solubilize significant amounts of phosphates and to promote the growth of peanut, soybean and

136

Pagina web SAMIGE: www.samige.org.ar
Contacto: info@samige.org.ar



maize plants. It presents features associated with the endophytic colonization of plants, such as
mobility, ability to form biofilms and production of pectinase and cellulase enzymes. Toxicity tests
showed that this PGPB does not represent a threat to human health. Bioinformatic analysis indicated
that the genome of this strain harbours genes belonging to the production and detection of AHLs. A
characterization of the AHLs produced by the strain under study was carried out by using LC-MS/MS.
The S119 strains produced four different types of AHL molecules: C8-AHL, C10-AHL, 3-OH-C8-AHL and
3-0OH-C10-AHL, being the last one produced in greater proportion. This finding was interesting since
3-OH-C10-AHL has not been described before in Serratia spp. In addition, 8 and 10 C-AHL are less
frequently described within strain of genus Serratia. By overexpressing a heterologous lactonase
enzyme in S119, this strain was depleted in the production of all AHLs with the exception of 3-OH-C10-
AHL which levels were reduced by 50%. The ability to solubilize phosphate, produce biofilms and
promote plant growth was analyzed in the AHL attenuated strain. The biofilm formation capacity of
this strain was decreased while its phosphate solubilizing bility was not affected. Inoculation of this
AHL attenuated strain on peanut, maize and soybean plants showed differential effects and it was not
possible to detect a common behaviour pattern in the evaluated growth parameters. Studies of this
type are scarce and turther analysis are required. It is possible to conclude that $S119 strain has an
active AHL-mediated QS signalling mechanism that would participate in the rhizospheric competence
and plant colonization and that its effect on plant growth suggests a variable phenotype depending
on the plant.

114-DYNAMIC REGULATION OF EXTRACELLULAR ADENOSINE TRIPHOSPHATE IN Serratia marcescens.
Tuttobene MR.%?, Schachter J.2, Alvarez CL.%, Garcia Véscovi E, Schwarzbaum PJ.?

1) Instituto de Biologia Molecular y Celular de Rosario (IBR), CONICET-UNR, Rosario, Santa Fe,
Argentina. 2) Instituto de Quimica y Fisico-Quimica Bioldgicas “Prof. Alejandro C. Paladini” (IQUIFIB),
CONICET-UBA, Capital Federal, Argentina.

Serratia marcescens is a highly ubiquitous Gram-negative enteric bacterium that can be isolated from
most abiotic environmental sources, as well as from plants, insects, and nematodes. In the clinical
setting, S. marcescens is the cause of urinary tract, respiratory, wound, ocular, cardiac, bloodstream,
and surgical infections, mostly affecting intensive care unit patients. In 2017, the World Health
Organization declared S. marcescens, along with other Enterobacteriaceae, a priority research target
to develop alternative antimicrobial strategies given the high frequency of clinical isolates resistant to
carbapenems.

In our previous work, we have demonstrated that S. marcescens is able to be internalized by
nonphagocytic cells. We showed that, once inside the cell, Serratia is able to inhabit and proliferate
inside large membrane-bound compartments. These vesicles exhibit autophagic-like features, as they
acquire markers typically recruited throughout the progression of autophagosome biogenesis in the
antibacterial process. Serratia maneuvers the normal progression of host cell traffic, and this
contribute to explaining the potential for Serratia to establish infection and persist in the host. In
addition, ShlA, a pore-forming toxin, is responsible for inducing autophagy in nonphagocytic CHO
epithelial cells, previous to the internalization process.

In this study we seek to analyze the role of extracellular ATP (eATP), on Serratia dependent autophagy
of CHO cells, a mammalian cell model. The CHO cell possesses two families of nucleotide receptors,
metabotropic (P2Y) and ionotropic (P2X), with various subtypes displaying high affinity for eATP.
Preincubation of CHO cells with an excess of apyrase (an ATP diphosphohydrolase, to remove eATP)
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or with the P receptor blocker suramin inhibited by ~50% the autophagic response induced by ShlA.
P2X blockers did not have any effect, indicating that a potential effect of eATP might be P2Y mediated.
To estimate ATP release from CHO cells, the kinetics of eATP accumulation was quantified by real time
luminometry. CHO cells were exposed to wild-type S. marcescens, to the shIA mutant strain, and to a
E. coli overexpressing the toxin. Exposure of CHO cells to wild-type S. marcescens, as well as to E. coli-
ShIA, promoted a 3-fold increments of [eATP], while no ATP release was detected in the sh/A mutant
strain. Hydrolysis of eATP by nucleotidases of CHO cells and those of S. marcescens and E. coli were
very low and therefore did not affect the experimental eATP kinetics. Results indicate that trigger of
the autophagy response depends on Serratia ShlA, which promotes ATP release from CHO cells, and
the resulting eATP acting on P2Y receptors of the target cell.

115-INVASIVENESS OF HUMAN EPITHELIAL CELLS BY Pseudomonas aeruginosa IS INCREASED BY
HYPERMUTABILITY.

Lopez VAL, Morén G2, Vilcaes AA*, Saka HA 2, Smania AM 1, Moyano AJ *

1) CIQUIBIC-CONICET, Dpto. Quim. Bidl. Ranwel Caputto, FCQ, UNC. Cérdoba, Argentina. 2) CIBICI-
CONICET, Dpto. Bioquim. Clin., FCQ, UNC. Cdérdoba, Argentina

Pseudomonas aeruginosa is an opportunistic pathogen that chronically infects the airways of patients
with cystic fibrosis (CF). The establishment of a chronic infection is a transformative process for the
bacterium itself, as it must adjust to the changing and heterogeneous conditions that prevail in the CF
lung. Major traits such as biofilm growth mode and hypermutability are considered a source of
adaptive phenotypes of P. aeruginosa providing increased tolerance and resistance. One mechanism
that could contribute to the persistence and survival capacity of P. aeruginosa in this environment is
the ability to thrive in the intracellular environment of the eukaryotic cell. Despite being considered
an extracellular pathogen, numerous studies have shown that P. aeruginosa can internalize in
different eukaryotic cell types, including epithelial and endothelial cells. Here we performed a long-
term evolution experiment by carrying out successive reinfection assays. Each round of infection
consists in an antibiotic exclusion assay in which A549 lung epithelial cells are infected with
hypermutator or wt strains of P. aeruginosa. In each round of infection, we recovered intracellular
bacterial cells and used them as inoculum for the next round of infection. In this way, we performed
10 successive infection assays to evaluate and compare the ability of P. aeruginosa to invade and
persist in the intracellular milieu of eukaryotic cells. Interestingly, we observed that after round 4 of
infection, the recovery of intracellular hypermutator but not wt bacterial cells began to increase
uninterruptedly until round 10. Importantly, localization of bacteria inside eukaryotic cells was
confirmed by laser scanning confocal microscopy. Moreover, high-content imaging and flow
cytometry showed an increase in the invasive capacity as the number of rounds of infection
progressed, which was more pronounced in the hypermutator strain compared with the wt. Flow
cytometry also allowed the evaluation of the cytotoxicity capacity by using a viability dye that can be
used to irreversibly label dead cells. We also characterized the diversity of the evolved population
recovered from Round 10, by isolating 10 different clones of the wt and hypermutator strains to
measure invasive capacity of each individual clone. We are currently analyzing the molecular bases of
this adaptive process by whole-genome sequencing, in order to identify the genetic pathways
involved. These results shed light on the progressive adaptive process of P. aeruginosa to the
intracellular milieu of eukaryotic cells and suggest that hypermutability plays an important role in this
adaptation.
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MICROBIOLOGIA AMBIENTAL Y DEL SUELO (AS)

AS1-Epicoccum sorghinum: A RISK THAT THREATENS THE SAFETY OF THE SORGHUM CROP IN OUR
COUNTRY

Colman D., Hipperdinger M., Acosta M., Gortari C., Astoreca A.

Centro de Investigacion y Desarrollo en Fermentaciones Industriales (CINDEFI), UNLP-CONICET, La
Plata, Buenos Aires, Argentina.

Sorghum consumption has increased considerably in the last 10 years, becoming the fifth most
important cereal worldwide. Its particular agronomic characteristics have led to an increase in
cultivated area, since it can be incorporated into rotations and be beneficial for the soil, occupying a
fundamental role in the new Argentine agro-industrial chain, and also gaining more and more
relevance worldwide (Serna -Saldivar, 2016). However, the productivity of this crop is affected by
various fungal diseases that cause large economic losses. Species belonging to the genera Alternaria,
Epicoccum and Picularia are reported as the main fungal contaminants in sorghum grains, and
recognized producers of tenuazonic acid (TeA), a mycotoxin that acts as a powerful inhibitor of protein
biosynthesis, causing various pathologies in animals and humans (Griffin & Chu, 1983; Yekeler et al.,
2001).

The presence of Epicoccum sorghinum in sorghum grains from the humid Argentine Pampas has been
reported more than a decade ago by Gonzalez et al. (1997), but until now not enough attention has
been paid to its presence in relation to TeA contamination in any substrate in our country, since its
production is historically and worldwide associated with the Alternaria genus. Due to the above, the
objectives of this work were a) to determine the incidence of tenuazonic acid in sorghum samples
from the experimental station of the National Institute of Agricultural Technology (INTA) in Manfredi,
Cérdoba and b) to confirm by molecular identification the presence of E. sorghinum in said culture.
The results showed that 100% of the sorghum samples were contaminated with TeA, with
concentrations that varied from 327 to 3372 pg/Kg, inferring that the presence of this mycotoxin
represents an economic and health problem for the productive sector of said crop in our country. A
phylogenetic tree was made with the sequences obtained from the isolates analyzed and a grouping
of them was observed together with different isolates of Epicoccum sorghinum reported throughout
the world, which would confirm their previous morphological identification. This is the first study that
provides a molecular approximation of the E. sorghinum isolates that reveals its presence in Argentina,
and clearly confirms the wide genetic and phenotypic variability previously reported for this species
in other countries.

AS2-MALOLACTIC FERMENTATION AND AROMA COMPOUNDS IN WINES OBTAINED BY TWO
DIFFERENT AUTOCHTHONOUS Oenococcus oeni STRAINS

Saquir FM* ; Morales M R%, Rivero L, Assof MV?, Jofré VP?

1) Facultad de Bioquimica, Quimica y Farmacia, Universidad Nacional de Tucumdn — CONICET. 2)
Instituto Nacional de Tecnologia Agropecuaria. Estacion Experimental Agropecuaria Mendoza.
Laboratorio de Aromas y Sustancias Naturales - Universidad Juan Agustin Maza- Mendoza. Argentina.

The aromatic quality of wines depends on several factors. Some are intrinsic factors of the grape
variety, others are linked to conditions such as climate and terroir, as well as the technological
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production process. Among them, the malolactic fermentation (MLF) has considerable importance as
reduces acidity and may improve aromatic complexity of wine. Nowadays, MLF in Argentine wineries
is mainly produced by commercial lactic acid bacteria (LAB). However, there is a growing interest for
the study of new autochthonous strains with a good fermentative capacity and a favorable contribute
to the sensory wine quality. In this sense, we previously demonstrated the esterase activity in two
native Oenococcus oeni strains (MS46 and B18) isolated from red grape must and wine waste
respectively, which is a goal as these enzymes are associated to aroma precursors hydrolysis. So, these
strains were selected for evaluating their application potential as starter cultures of MLF, focusing on
the fermentation performance and volatiles production. The winemaking process was carried out on
Malbec (Ma, density 1.115 g/cm3) and Cabernet Sauvignon (CS, density 1.115 g/cm3) type musts
obtained from a winery located (Colalao del Valle, Tucuman, Argentina). For the alcoholic
fermentation (AF), both musts were inoculated in duplicate with the Sacchar;omyces cerevisiae strain
mc2. After 10 days of incubation (AF end), wines with the following values were obtained: ethanol
14.5% v/v, pH 3.72, residual sugars <2.00 g/L, and L-malic acid 2.87 g/L (CS) and 2.50 g/L (Ma). For the
MLF, cells grown in adaptation medium (MRS 50 g/L, L-malic acid 4 g/L, Pyridoxine 0,1 mg/L, Ethanol
7%) were harvested at the end of exponential phase and inoculated in duplicate at a 10’ UFC/mL rate.
Uninoculated wine samples were assayed as control. MLF was controlled by L-malic acid consumption,
and the viable cells was counted. In addition, volatile aroma compounds were determined in free cell
supernatants by headspace solid-phase microextraction (HS-SPME). In Ma and CS wines inoculated
with both strains tested, the malic acid concentration decreased to levels < 0.02 g/L after 21 and 28
days of incubation, while in control samples it remained almost unchanged. In this condition a total of
39 and 28 compounds (alcohols, alcohol acetates, esters, fatty acids and terpenic compounds) were
quantified by HS-SPME/GC—MS for Ma and CS varieties respectively. After MLF, the aroma compounds
composition, especially alcohols, changed relative to control depending on test strain for both assayed
varieties. O. oeni strains MS46 and B18 mainly increased/produced 2-methy-4-hexen-3 ol; bis (3-
methyl buthyl) ethanedioate; diethyl butanedioaate; phenylethyl alcohol and 2-
buthyltetrahydrofuran; citronelol; ethylbutanoate; phenylethyl alcohol respectively. Thus, both
strains showed great malolactic potential, and influenced the wine aromatic profile, showing a higher
content of some volatiles especially O. oeni MS46.

AS3-INOCULATION STRATEGIES OF INDIGENOUS PATAGONIAN YEASTS FOR THEIR POTENTIAL USE
AS CIDER STARTER CULTURES.

Vilchez B, Curilén YL*?, del Ménaco SM?

1) Facultad de Ciencias y Tecnologia de los Alimentos, Universidad Nacional del Comahue (UNCo), Villa
Regina, Argentina. 2) Grupo de Enologia, Instituto de Investigacion y Desarrollo en Ingenieria de
Procesos, Biotecnologia y Energias Alternativas (PROBIEN — Consejo Nacional de Investigaciones
Cientificas y Técnicas, CONICET), Facultad de Ingenieria, Universidad Nacional del Comahue (UNCo),
Neugquén, Argentina.

In this study, the aptitude of native yeasts from the Patagonian region for apple juice fermentation
was evaluated. Different inoculation strategies were assayed, using pure cultures of previously
isolated Saccharomyces cerevisiae ScM16 y Pichia kudriavzevii ScP15 Patagonian native yeasts, in air
trap flasks at a laboratory scale. Assays involved pure cultures (M16 or P15), co-cultures with both
yeasts simultaneously (CoC) and sequential cultures: M16 and P15 added at the fifth day of
fermentation (M16->P15); P15 and M16 added at the seventh day of fermentation (P15->M16), all
carried out at 17 y 20°C. In addition, pH variations were performed in the initial apple juice (pH 3,30
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and pH 3,60). Fermentation kinetics were followed for CO2 production by weighting the flasks, besides
viable cell counting (UFC/mL) and molecular analysis for species identification (ITS PCR/RFLP). Growth
profiles were adjusted to Gompertz modified equations and kinetic parameters were determined:
maximum specific growth rate (umax, h-1), maximum CO2 production (A, gr) and Lag phase extension
(A, h). The results obtained showed that M16 pure culture presented a better growth rate in
fermentation (2,04+0,44 for M16; 0,97+0,22 for P15; 1,09+0,08 for CoC; 1,59+0,38 for P15->M16 and
0,64+0,29 for M16->P15; p<0,05). However, sequential P15>M16 culture showed a higher
fermentative power (11,88+3,42 for PA5>M16; 7,92+1,03 for M16; 10,93+1,84 for P15; 9,23+1,32 for
CoC and 9,24+1,64 for M16—>P15; p<0,05). Following strain behavior along the process, we observed
that both yeasts were present at the end of simultaneous or sequential fermentation and both showed
similar growth characteristics at the different pH and temperature assayed. The results obtained in
this study allow us to approach a selection for the best inoculation strategy for cider production using
native yeast strains. Starters constituted by local yeast strains represent a valuable tool for quality
differentiation and value addition in fruit juice fermentation.

AS4-CHARACTERIZATION OF A METALLO-B -LACTAMASE OF Pseudomonas sp. ISOLATED FROM A
BIOFILTER USED FOR PESTICIDE DECONTAMINATION

Warecki BA ,Tomatis PE
Instituto de Biologia Molecular y Celular de Rosario (IBR, CONICET, UNR), Rosario, Santa Fe, Argentina.

B-lactam antibiotics are the most utilized drugs to treat bacterial infections in the clinic. Nonetheless,
the efficacy of these life-saving drugs is being challenged continuously by the development and
dissemination of different resistance mechanisms in bacteria. Consequently, antimicrobial resistance
(AMR) represents one of the main concerns in public health. Available evidence has shown that many
environmental microbes are drug resistant and the genes that make up this environmental resistome
have the potential to be transferred to pathogens. The main mechanism of AMR is the expression of
B-lactamases, which can hydrolyze and inactivate B-lactam compounds. Metallo-B-lactamases (MBL)
can efficiently hydrolyze carbapenems B-lactam antibiotics (last resource drugs), representing a
concerning class of B-lactamases. BioF is a new MBL discovered in a Pseudomonas sp. strain isolated
from a biopurification system used on-farm to treat pesticide-polluted water. Accordingly to sequence
alignment and in silico predicted protein structure, this enzyme belongs to the B2 MBL subclass. With
kinetics studies, we determined that BioF has potent activity against carbapenems antibiotics, such as
imipenem and meropenem, but no detectable activity against other classes of B-lactam antibiotics.
Moreover, we demonstrated that in contrast with other MBLs belonging to B2 subclass such as CphA,
BioF is not inhibited in presence of high concentrations of Zn(ll). The apoprotein form of BioF was
successfully obtained in order to perform Co(ll) titration and study structural features of the active
site and metal ligand identity. LMCT and ligand field bands were registered in electronic spectra
between 340-700 nm so the geometry coordination and metal ligand were analyzed. Minimum
inhibitory concentrations (MICs) were determined for imipenem and meropenem in E. coli expressing
BioF. The presence of the new MBL B2 BioF conferred resistance phenotype against the tested
carbapenems. Also, MICs were performed for imipenem and meropenem in the presence of increasing
concentrations of Zn(ll) and dipicolinc acid (DPA). In this way, we established that Zn(ll) does not act
as inhibitor of the BioF B-lactamase activity in vivo. In contrast, resistant phenotype was observed at
high concentrations of Zn(ll) (200 uM) and the phenotype was only disturbed at toxic concentrations.
DPA presence decreased MICs values as its concentration increased, pointing that the sequestration
of Zn(ll) ions from the active site of the enzyme provokes the loss of activity, as expected for a metallo-
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B-lactamase. We also obtained a half-maximal inhibitory concentration (ICsg) of 0.13 mM with DPA
using meropenem as substrate. This ICsq is relatively high for MBLs, since for the typical MBL B1 NDM-
1 is under 0.003 mM. The finding and characterization of B2 MBL BioF as a carbapenemase from a
bacterial isolate highlights the importance of studying antibiotic resistances present in the
environmental microbiota.

AS5-ARTIFICIAL SELECTION OF ECOSYSTEMS FOR IMPROVEMENT SOYBEAN INOCULANTS
Brignoli, D*?, Mongiardini EJ*, Pérez Giménez J*, Lodeiro AR?

1) Instituto de Biotecnologia y Biologia Molecular (CONICET-UNLP), La Plata, Buenos Aires, Argentina.
2) Laboratorio de Genética, Facultad de Ciencias Agrarias y Forestales (UNLP), La Plata, Buenos Aires,
Argentina.

Bradyrhizobium spp. are widely used as inoculants for soybean cultivation to profit from its symbiotic
N,-fixation capacity. However, the efficiency of inoculants often is low due to the competition exerted
by the resident soybean-nodulating rhizobia in the soil. This might be due to the inoculation of all
soybean crops with one or a few elite strains, which could be a wrong strategy when soybean-
nodulating populations adapted to local conditions are present. Instead, the possibility of increasing
N, fixation by harnessing the capacity of these soil rhizobial populations using novel strategies that
conceive the inoculant as part of a larger microbiological complex that incorporate plant growth-
promoting microorganisms (PGPM) could be explored. We started an artificial ecosystem selection
with the aim of establishing new soil bacteria consortia. To this end, we selected bacteria from two
soils: a soil under inoculated soybean cultivation (S-soil), and a pristine soil, chosen on the basis of its
good edaphic and plant growth-promoting characteristics (P-soil). Our hypothesis is that the good
properties of P-soil were, at least in part, modeled by its microbiota. Therefore, isolates from this soil
might contribute to improve the properties of S-soil and at the same time, the N,-fixing performance
of the soybean-nodulating rhizobia present there. Isolation of microorganisms was carried out by
seeding aliquots of serial dilutions of both soil extract on Yeast Extract Manitol medium, Tryptic Soy
Agar medium and Sabourad Agar medium at 28°C and 37°C. PGPM properties such as phosphate
solubilization, iron chelation and IAA production were analyzed, and we observed PGPM activity in 8
isolates. 16S rRNA sequencing was performed to ascertain whether dangerous species were present
in our sample. From 36 isolates, we determined 6 genera in S-soil (Bradyrhizobium, Bacillus,
Cellulosimicrobium, Herminiimonas, Microbacterium and Oerskovia) and 6 genera in P-soil (Bacillus,
Ensifer, Microbacterium, Pseudomonas, Brevibacterium and Bradyrhizobium). Furthermore, isolates
of Microbacterium and Cellulosimicrobium genera were discarded for further developments due to
the risk associated with them. Likewise, soybean-nodulating rhizobia were isolated with trap-plants,
and the population size in S-soil was estimated in 7,6x103 rhizobia g soil by the MPN method. DNA
fingerprinting and 16S rRNA sequencing consistently shown that most of the isolates were B. elkanii,
while a few were B. japonicum. We are starting to combine rhizobial isolates with PGPM clusters from
both soils with the aim of improve N,-fixation traits such as nodulation, nodule mass, and shoot/root
ratio as a first step to select consortia for the development of new-generation inoculants.

AS6-EVALUATION OF DIFFERENT METHODS OF INOCULATION WITH NATIVE RHIZOBACTERIA ON
TOMATO CROPS AND ITS EFFECT ON AGRONOMICAL AND NUTRITIONAL PARAMETERS.

Almirén CC%, Badin EE*-Bodoira RM?, Ribotta PD*3, Areco VAL, Ponso MA?Y, Romero AM?, Lespinard AR*
°, Yaryura PM*®
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1) Instituto Multidisciplinario de Investigacion y Transferencia Agroalimentaria y Biotecnoldgica.
CONICET/Universidad Nacional de Villa Maria — Villa Maria — Cérdoba — Argentina. 2) Instituto de
Ciencia y tecnologia de los Alimentos Cordoba (ICYTAC). (CONICET-UNC). Coérdoba — Argentina. 3)
Facultad de Ciencias Exactas, Fisicas y Naturales, Universidad Nacional de Cérdoba (UNC). 4) Facultad
de Agronomia-UBA. — CABA — Buenos Aires — Argentina. 5) Instituto A.P. Ciencias Bdsicas y Aplicadas.
UNVM. — Villa Maria — Cérdoba — Argentina.

Plant growth promoting rhizobacteria (PGPR) is considered an important alternative for partial or total
substitutions of chemical fertilizer, which are currently highly overused in tomato (Solanum
lycopersicum) crop production. Tomato is one of most widely consumed vegetable in the world and
also one of the most nutritious, due to its composition rich in bioactive compounds, mainly lycopene
and antioxidants. Nowadays, there is a growing demand for food produced in a sustainable manner
and with a high nutritional quality, for these reasons it is important to find new production
alternatives. The aims of this work were first to evaluate the impact of five native rhizobacteria
(VMAP2, VM4, VMYP6, VMY10 and VMY15) isolated from tomato plants rhizosphere, using three
inoculations methods on vegetative tomato growth, and then to select the PGPRs strain and
inoculation method that allow obtaining a higher yield and a better nutritional quality of tomato fruit.
The tests were organized as follows: [A] inoculation in seed and 30 days after sowing (DAS) evaluate
the following traits: root length, shoot length, leaves area, shoot, root and plant dry weight (SDW;
RDW and PDW, respectively), germination percentage (G%), relative growth of shoot (RGS), relative
growth of root (RGR) and vigor index (VI). [B] selection of the best strains evaluated previously to be
later inoculated in seed (S), in seed and root (S+R) and root only (R) for determination at 75 DAS, traits
associated with promoting plant growth such as root length, RDW, SDW, leaves dry weight (LDW) and
leaves area. [C] to evaluate the best methodology of inoculation on crop reproductive stage (150 DAS)
to determined number of flowers, red fruit yield and means of fruit nutritional and sensory attributes
(lycopene and ascorbic acid concentration, physical-chemistry and colorimeter parameters). Data
from experiment were analyzed by ANOVA (P<0.05 LSD Fisher). [A] The result showed that TVMY15
and VMYPG6 significantly increased RGS and RGR, while VMY10 increased the values of RGR only. The
VI was significantly incremented with the inoculation of VMY15. For [B] it was observed that strain
VMYP6, VMY10 and VMY15 produced significant increases with respect to other inoculation
methodologies and to the control in root length, RDW, LDW, SDW and leaves area when root
inoculation methodology was applied. For [C] it was observed that root inoculation with VMY15
incremented the number of flowers with respect to the control. Lycopene content in tomato fruits
increased significantly with respect to the uninoculated control for all treatments with bacterial
inoculations, while ascorbic acid was only increased for VMY15 and VMYP6. This work shows that root
inoculation with native rhizobacteria is a sustainable strategy for reducing chemical fertilizer for
tomato crop management to guarantee safety and nutritional quality.

AS7-HOMOLOG SEQUENCES OF GLYCOSIDE HYDROLASE FAMILY 30 FROM MARINE AND BRACKISH
ENVIROMENTS: DIVERSITY AND POTENTIAL ADAPTATIONS TO SALINITY.

Campanelli C%, Campos E?, Dionisi HM 3

1) Universidad Nacional de San Martin, San Martin, Buenos Aires, Argentina. 2) Instituto de
Agrobiotecnologia y Biologia INTA-CONICET, Castelar, Buenos Aires, Argentina. 3) CESIMAR-CONICET,
Puerto Madryn, Chubut, Argentina.
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There is great interest in the specific and controlled enzymatic deconstruction of plant biomass. This
process requires multiple enzymes, mainly glycoside hydrolases (GH), to obtain fermentable sugars
such as glucose and xylose, or oligosaccharides with biological properties. Currently, the GH30 family
includes 4,795 members, with only 42 enzymes biochemically characterized and 14 with known
structure. Ten different enzymatic activities have been described so far for enzymes of this family,
which includes ten subfamilies. Metagenomics is a promising bioprospecting tool for the identification
of novel enzymes with characteristics related to the sampled environment. The objective of this work
was to study the diversity and potential mechanisms of their salinity adaptation of GH30 homolog
sequences identified in metagenomes from high latitude coastal sediments with different salinities.
Three of the analyzed environments are marine (Potter Cove, Antarctica; Ushuaia Bay, Tierra del
Fuego; Advent Fjord, Svalbard Archipelago, Arctic Ocean) and one is brackish (Baltic sea). A total of
356 GH30 homolog sequences (>250 amino acids, containing the PF02055 domain) were identified in
24 metagenomes from the four environments. The taxonomic assignment of the identified sequences
and their respective scaffolds (Mega6) suggest that most of the sequences could have originated in
members of the Bacteroidetes (95 to 44 %) and Proteobacteria (mostly from the
Gammaproteobacteria class, 25% to 1.9%) phyla. A clustering analysis (CD-HIT) was used to analyze
their potential classification into subfamilies of GH30. Most of the sediment sequences were more
closely related to sequences from the subfamily 1, which includes glucocerebrosidases (EC 3.2.1.45)
and B-glucosidases/B-xylosidases (EC 3.2.1.21/ 3.2.1.37). This subfamily was selected to further assess
their potential adaptations to high salinity. Only sequences containing a signal peptide, suggesting a
periplasmic or extracellular localization, were used in this analysis. When analyzing protein properties
such as isoelectric point and the ratio between basic and acidic residues, no significant differences
were found among the analyzed environments. In order to analyze the characteristics of the protein
surface, we modeled the three-dimensional structure (SwissModel) and calculated the electrostatic
potential of its surface (ChimeraX). Although some of the sequences and models showed low
isoelectric point and basic/acidic ratio, as well as low surface electrostatic potential, they were not
restricted to the marine environments. In fact, these characteristics were highly variable in the
sequences identified in each environment. These results suggest the presence of enzymes with
different degrees of adaptation to salinity in these coastal environments, which could be related to
the influence of terrestrial and freshwater runoff sources. As a perspective, the enzymatic activity and
salinity adaptations need to be experimentally determined and compared to the results of these in
silico analyses.

AS8-ISOLATION OF PHOTOTROPHIC MICROORGANISMS FROM SOILS ASSOCIATED TO DIFFERENT
VEGETATION STRATA TO 2020 WILDFIRE

Gallinger M*2, Filippini E%, Argibay DS*?, Farias C3, Sdnchez ML3, Roldan D3?, Garcia G°, Mlewski ECY?

1) Centro de Ecologia y Recursos Naturales (CERNAR). 2) Instituto Multidisciplinario de Biologia Vegetal
(IMBIV). 3) Centro de Investigaciones en Ciencias de la Tierra (CICTERRA)

In different ecosystems around the world, fire is considered an important disturbing agent that affects
the structure of vegetation, the physicochemical properties of the soil and the biodiversity. At a local
scale, fire can modify vegetation physiognomies by partial or total elimination of the flora, increasing
the spatial heterogeneity. This situation affects and modifies the edaphic communities and the
biogeochemical cycles of nutrients and trace elements. In the mountains of the center of Argentina
(Chaco Serrano subregion), most of the fires are caused accidentally or intentionally by people. Fire is
used as a management tool for the regrowth of pastures for cattle. The main impact of fire is the loss
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of forest cover and degradation, which lead to loss of biodiversity and the deterioration of other
ecosystem services. It is known that cyanobacteria is a pioneering primary producer that provides
photosynthate, and shapes the heterotrophic bacterial community. Moreover, it possesses the ability
to detect and respond to variations in the environment being the key in its success in extreme
environments. Dormancy is an extremely common bet-hedging strategy in bacteria, so cyanobacteria
may become dormant and survive fires by potentially employing hydrotaxis and ultimately recolonize
disturbed soils. Because of the abovementioned, the aim of this work was to isolate cyanobacteria
from burned (B) and unburned (UB) soils associated with forest (F), shrubland (S), and grassland (G)
after 7 days of fire extension. We hypothesized that unburned soils will have the potential to conserve
resilient cyanobacterial forms that will grow under the selected culture media (BG11 or BG11-N/Z8-
N). To evaluate this the following experimental design was as follows: 3 sites X 3 Vegetation strata X
2 fire exposition. Preliminary results showed that UB present more cyanobacteria isolated than B
independent of the vegetation strata associated to. However, F showed more cyanobacteria isolated
than the other strata. Some of the cyanobacteria genera found were Aliterella, Microcoleus,
Phormidium, Leptolyngbya and Synechococcus and a unicellular green algae was also isolated. This
result was also related with soil pH, fire severity and land surface temperature to address the most
important determinants of cyanobacterial composition. Our results showed that cyanobacteria can
resist as a specific fire-responsive microbial taxa and has the potential to grow and replicate suggesting
a potentiality as a post fire soil recovering group.

AS9-ROLE OF FLP PILI DURING BIOFILM FORMATION AND SWIMMING MOTILITY OF Bradyrhizobium
diazoefficiens USDA110

Serrangel _JS’, Falduti O, Medici I?, Soler Bistue? A, Abdian P?, Althabegoiti J}, Quelas JI*, Perez
Gimenez J*, Mongiardini E**,

1) Instituto de Biotecnologia y biologia Molecular (IBBM) — CCT La Plata CONCIET — UNLP. 2 )
Instituto de Investigaciones Biotecnoldgicas - Universidad de San Martin — CONICET. 3) Instituto De
Investigacion Microbiologia y Zoologia Agricola (IMyZA) — CONICET. 4) Y-TEC — CONCIET.

Bradyrhizobium diazoefficiens is a soil bacterium with a dual lifestyle, capable of remaining in a free-
living state forming a biofilm or establishing a symbiosis with soybeans invading their roots and
residing in the nodules. In this situation, the bacteria transform the atmospheric nitrogen in a plant-
assimilable form, which derived in its use in agriculture. In both states the bacteria are forced to
interact with a surface, to recognize it and start the adhesion process. This process involves several
components of the bacterial surface, including adhesins, polysaccharides and LPS, among others.
Although the adhesion process of B. diazoefficiens has been studied in several aspects, few genetic
studies were done to identify the mechanisms involved. We previously characterized a small cluster
of genes related to flp pili, which played a role in root adhesion, but not in abiotic surfaces contact. In
that same study, two other gene clusters were identified by bioinformatics methods, but no
experimental characterization were performed. To continue this work, we carried out a function
assighment of each of the genes present in these clusters by sequence similarity against of other
known bacteria pili. Thus, we found out that the identified clusters encode all the necessary functions
to synthesize a complete pilus. In addition, we identified a new small cluster that partially encodes
some repeated functions, and other isolated genes on the chromosome that encode for putative
pilins, the subunits that form the pilus filament. In order to test the functionality of these structures
we obtained a mutant by a chromosomal deletion that include 6 out of the total of 10 genes that
comprise one of the larger clusters. We initiated its phenotypic characterization. This mutant shows
an alteration in biofilm formation capacity that depends on the culture medium and surface tested. In
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addition, its ability to move by swimming in a semisolid medium was altered. Further studies will be
necessary to determine its putative role on root adhesion as well as its behavior during the
establishment of a nitrogen-fixing symbiosis.

AS10-THE INTERACTION ZONE BETWEEN Pseudomonas donghuensis SVBP6 AND THE FUNGUS
Macrophomina phaseolina UNDER THE LIGHT OF LC-MS? COUPLED WITH FEATURED BASED
MOLECULAR NETWORKING.

Muzio, FM*? - Agaras BC* - Petras D? - Valverde, C*

1) Laboratorio de Fisiologia y Genética de Bacterias Beneficiosas para Plantas, Universidad Nacional
de Quilmes, CONICET — Bernal - Buenos Aires — Argentina. 2) Functional Metabolomics Lab, University
of Tiibingen - Tiibingen - Germany

Pseudomonas donghuensis SVBP6 is a strain isolated from bulk soil in agricultural plots in Argentina,
which displays a broad antifungal activity and several other plant-probiotic activities (Agaras et al
2015, doi: 10.1016/j.biocontrol.2015.07.003; Agaras et al 2018, doi: 10.1371/journal.pone.0194088).
The genome of SVBP6 did not contain any biosynthetic gene cluster typical of biocontrol
pseudomonads, although Tn5 mutagenesis allowed us to identify a cluster of biosynthetic and
regulatory genes responsible for the fungal antagonism, which is also activated by the conserved Gac-
Rsm regulatory system. By a combination of chemical, physiological, and genetical analyses, we
succeeded to identify 7-hidroxytropolone (7-HT) as a main component of the antifungal activity of
SVBP6 (Muzio et al 2020). However, in contrast to the inhibitory activity displayed by living cells, the
in vitro activity of the extracted 7-HT is fungistatic, which suggests that additional molecules may be
involved. Non-targeted metabolomics, based on liquid chromatography-mass spectrometry data,
coupled with molecular networking (MN) has been recently employed as a tool to obtain extensive
amounts of metabolomic data elucidating the chemical composition of complex biologically relevant
samples (Quinn et al 2016, doi:10.1016/j.tips.2016.10.011; Fox Ramos et al 2019, doi:
/10.1039/CINPO0006B). Molecular networking is built up through the pairwise spectral comparisons
of a dataset, creating a tandem mass spectrometry (MS) spectral network. This network is then
enriched by annotating the experimental MS2 spectra against MS2 spectral libraries or compound
databases. In the resulting molecular networks, annotations can be propagated through the network
edges to adjacent nodes, resulting in the metabolomic description of samples and enabling
comparisons between them (Schmid et al 2021, doi: 10.1038/s41467-021-23953-9). In this work we
seek to further characterize the antagonistic activity of SVBP6 against M. phaseolina in vivo, by
obtaining tandem MS results and analyzing them through a feature-based MN approach, making use
of the GNPS web platform (http://gnps.ucsd.edu) and MZmine3 software (Pluskal et al 2010, doi:
10.1186/1471-2105-11-395). SVBP6 or a gacS:Tn5 mutant (deficient in fungal antagonism) were
streaked in front of a fresh M. phaseolina mycelia and co-cultivated during 5 days. Agar samples from
the interaction zone, the bacteria, and the fungi, were collected and extracted with ethyl acetate. The
extracts were analyzed through LC-MS2 and MZmine3 in order to generate feature-based MN utilizing
the GNPS services. Data from fungal and bacterial served as controls to determine the molecules that
are exchanged in the interaction zone. Data are currently being analyzed and results will be presented
in the meeting.

AS11-METAGENOMIC CHARACTERIZATION OF DAIRY FARM SOILS IN THE PROVINCE OF CORDOBA
AND ITS INCIDENCE IN INTRAMAMMARY INFECTIONS
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Cerioli MIF, Raviolo JM, Sambucetti N, Moliva M, Reinoso EB

Facultad de Ciencias Exactas, Fco, Quimicas y Naturales de la Universidad Nacional de Rio Cuarto,
Cordoba-Argentina.

Bovine mastitis is an inflammatory response of the mammary gland tissue, commonly as a
consequence of a microbial infection caused by pathogens that enter the gland through the teat canal.
The habitat of the opportunistic agents that can cause the disease may be the soil. The soil is one of
the environments with the greatest microbiological complexity. At present, a small percentage of the
microbial communities and organisms of the microbiota that inhabit it are known. Through
metagenomic sequencing, it has been possible to know and study the characteristics of all the
unknown genetic material in more detail and the discovery of microbial interactions and new
compounds with diverse biological activities has been accelerated. The objective of this work was to
characterize dairy farms soils of the province of Cordoba by metagenomic studies of 16S rDNA, in
order to know the composition of bacterial communities. Two dairy farms (M1 and M3) one with a
high prevalence of mastitis due to environmental pathogens and the other a high prevalence of
mastitis due to contagious pathogens, respectively, were selected. Independent soil samples were
taken for each dairy farm and DNA extraction was performed on each sample. lllumina sequencing
was performed, followed by analysis of the reads obtained for taxonomic assignment. In both samples
(M1 and M3), the highest percentage of assigned reads belonged to the Bacteria kingdom (from 87 to
95% for the 2 samples and their duplicates) and remaining were assigned to the Eukaryota kingdom
that ranged from 1% to 3% in dairy farm 1 (M1), and reached 1% in dairy farm 2 (M3). In both it was
observed that of the total readings, between 8.96% and 4.89% (M1) and between 10.42% and 4.12%
could not be assigned taxonomically. On the other hand, the results showed that samples M1 and M3
were not significantly different in any of the taxonomic levels analyzed, despite the fact that both
samples come from dairy farms with different incidences of mastitis-causing microorganisms. In both
dairy farms, although the allocation percentages vary, the main families found were: Micrococcaceae,
Chitinophagaceae, Weeksellaceae, Gemmatimonadaceae, Xanthobacteraceae, Rhodobacteraceae,
Sphingomonadaceae, Moraxellaceae, Rhodanobacteraceae and Xanthomonadaceae. The
bioinformatic analysis allowed the recovery of many species of non-cultivable microorganisms in both
analyzed samples that were not detected in classical microbiology techniques.Results demonstrate
the great advantage of using sequencing for metagenome studies and the importance of determining
bacterial communities present in dairy farm soils in order to know the relationship and prevalence of
pathogens and their potential role in disease incidence.

AS12-BIOCEMENTATION USING LYSINIBACILLUS SPHAERICUS TO IMPROVEMENT BUILDING
MATERIAL PHYSICAL-MECHANICAL PROPERTIES

Marzari MJ:, Gonzdlez DG? Maldonado Torales M, Manrique Hl, Crespo KA., Pdez PL.*3, Paraje MG™*,
Guilarducci AG>.

1) Facultad de Ciencias Exactas, Fisicas y Naturales, Universidad Nacional de Cordoba, Cordoba,
Argentina. 2) Centro de Investigacion y Desarrollo para la Construccion y la Vivienda (CECOVI),
Universidad Tecnoldgica Nacional, Facultad Regional Santa Fe, Argentina. 3) Facultad de Ciencias
Quimicas, UNC. 4) Investigadora del Instituto Multidisciplinario de Biologia Vegetal (IMBIV), Consejo
Nacional de Investigaciones Cientificas y Técnicas (CONICET)

Concrete is one of the most used building materials due to its inherent benefits of durability, strength,
safety, and affordability to create flexible construction materials. However, one of the inevitable
consequences of long-term usage of cement-based materials is the formation of microcracks within
the infrastructure. Traditional approaches which have been used to repair fissured materials are, for
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example, the use of epoxy resin or polyurethane to seal the cracks. Over recent years, an alternative
to repair technology to address many environmental and engineering issues was an application of
biological substances to enhance the mechanical properties of cement, namely biologically controlled
mineralization and biologically induced mineralization. The specifically strength improvement via
bacterial mineralization is called microbial-induced calcium carbonate precipitation (MICP) and is
based on the introduction of calcite-forming bacteria to increase the self-healing ability and strength
of building materials. The activity of microbial cementation on granular behavior is dependent on the
ability of microbes to freely move either by injection throughout the pore space or by sufficient
particle-particle contacts so that the cementation will be produced. These conditions require a
balanced relationship between the microbe size and the pore between the sand particles. The scope
of this work was to investigate the ability of Lysinibacillus sphaericusm to precipitate CaCOs using
different cement mortar mixed. In this study, the feasibility of introducing calcite-forming L.
sphaericusm, into cement mortar to improve their mechanical performance was investigated.
Biomortar was produced by microbial-induced calcite precipitation in the extent between the particles
of granular material by using as a mixing water a solution containing bacteria and urea as the
substrate. The biomortar sample was subjected to physic-mechanical tests to evaluated the influence
of calcite precipitation on cement mortar properties. The biomortar samples were cured for 2 to 7
days in an environmental chamber (23 + 2°C - HR%2> 95%15%) and the compressive strengths were
measured. L. sphaericusm was grown and was mixed with aqueous urea solution. Biomortar samples
were elaborated mixing cement:sand:L. sphaericusm aqueous urea solution (ratio of 1:3:0.5). Mortars
samples without bacterial inoculation were set up as a control. Each set of mortar and biomortar was
carried out in duplicate. We analyzed the recovery of this bacterium after these different conditions.
The benefits of using MICP are that can heal the cracks from the inside, resulting in the homogeneity
of the repaired materials, and is often more environmentally friendly since no toxic chemicals or high
consumption of energy.

AS13-ANTAGONISM OF Bacillus safensis STRAIN IN FIELD CONDITIONS AGAINST
PHYTOPATHOGENIC BACTERIA Xanthomonas citri pv. citri.

Olivella L%, Barengo P2, Trod B, Derita M®, Espariz M? y Daurelio L. D*

1) LIFiBVe, ICiAgro Litoral, UNL, CONICET, FCA, Esperanza, Sta Fe, Argentina. 2) IPROBYQ, UNR,
CONICET, FBIOyF, Rosario, Sta Fe, Argentina. 3) PyPV, ICiAgro Litoral, UNL, CONICET, FCA, Esperanza,
Sta Fe, Argentina.

Citrus canker caused by Xanthomonas citri subsp. citri (Xcc), is a bacterial disease which affects all
citrics. One alternative to manage it’s the use of antagonist bacteria. Previous studies demonstrated
the antagonist activity of Bacillus safensis (S9) and their filtered supernatant (SS9) against Xcc in vitro
conditions. The aim of this work was to investigate the antagonist activity of SS9 in field assays in
grapefruits fruits (Citrus x paradisi) and determined the optimal dilution of SS9 for the use. First, the
fruits of three plants were inoculated or not with a suspension of Xcc (108 UFC/ml) grown in Luria
Bertania (LB) liquid medium. To avoid injures, the inoculation was made with swabs. After an hour,
three treatments were assayed: i) distilled water (control of no inhibition), commercial copper oxide
(inhibition control), and the SS9 grown in liquid dextrose potatoe overnight. After two weeks, the fruits
were harvested and the number of cankers per fruit were counted. A significant difference in the
average numbers of cankers of 108.33+ 77.34 was obtained with the SS9 (Kruskal-Wallis, p<0.05). On
the other hand, to determine the optimum dilution of SS9 to use, growth curves were made with
BioTek Synergy ® equipment. The growth curves of Xcc were made by triplicate in plates of 96 wells
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with tree dilutions of SS9 (1/2; 1/8 and 1/32) with LB as cultured medium. The negative control of
growth was a mixture of SS9 and LB, and the positive control was a mixture of a suspension of Xcc (108
UFC/ml) and LB. Each condition was assayed for triplicated and the equipment was set to measure
each 20 minutes at 30 °c for 15 hours. The growth curves were analyzed with Gompertz nonlinear
regression model to obtain the alpha and gamma parameters. Besides, a significant different in the
average in alfa parameter (maximus growth) were found for the % dilution (0.41+ 0.02) (Kruskal-Wallis
p<0.05). In conclusion, the inhibitory activity of SS9 in field conditions was demonstrated and the
optimum dilution was determined with growth curves. These results suggest the potential use of S9
as a canker control agent and further studies will be necessary to identify the Xcc-inhibitor metabolite.

AS14-EVALUATION OF THE POTENTIAL AGRONOMIC USE OF DIFFERENT Bacillus STRAINS ISOLATED
OF WHEAT (Triticum aestivum) RHIZOSPHERE

Olivella L%, Barengo P. B, Trod B.S*, Marelli, B>. Figueroa S.A% Torres Manno M?, Petitti T?, Espariz M?
y Daurelio L. D*

1) LIFiBVe, ICiAgro Litoral, UNL, CONICET, FCA, Esperanza, Sta Fe, Argentina. 2) IPROBYQ, UNR,
CONICET, FBIOyF, Rosario, Sta Fe, Argentina. 3- ICiVet Litoral, UNL, CONICET, FCV, Esperanza, Sta Fe,
Argentina.

The rhizosphere supports a vastly diversified microbial community, including microorganism capable
to regulate the development and activity of plant, with potential impact in the yield improve in crops.
Wheat is the main produced wintry crop in our country. Previously, a novel group of Bacillus strains
were isolated from wheat rhizosphere some of which, used individually, demonstrated the ability of
promote plant growth, including an enhancement of yield. However, in order to be used in
formulations, these Bacillus strains should not have cytotoxicity, and in order to be combined, they
should be compatible with each other. In this context, the aim of this work was to evaluate the
compatibility between B. cereus (ZAV-W77), B. velezensis (ZAV-W70) and B. megaterium (ZAV-W64)
strains and their possible cytotoxic effect on eukaryotic cells. In order to analyze their compatibility,
growth curves were made with BioTek Synergy ® equipment in plates of 96 wells, where ZAV-W77,
ZAV-W70 and ZAV-W64 were combined with the filtrated supernatant (FS) of the other two, FS-77,
FS-70 and FS-64 respectively. To obtain the FS, the strains were growth in dextrose potato medium
(PD) at 28 °C 48 h, and then filtrated with sterile syringe filters of 0.2 um Minisart®. The assay was
made by triplicate and for tree dilutions in Luria Bertani medium (LB)for each filtrated supernatant
(1/2; 1/4 and 1/8) and the equipment was set to measure each 20 minutes at 30 °c for 16 hours. The
negative control of growth was a mixture of each filtered supernatant with LB, and the positive control
was a mixture of a suspension of each strain (10 UFC/ml) and LB. No growth inhibition was observed
of strains ZAV-W64 or ZAV-W70 when different dilutions of FS-70 or FS-64 were added, and no
inhibition was observed for ZAV-W77 and ZAV-W70 whit different dilutions of FS-70 or FS-77,
respectively. In contrast, even when Zav77 was not inhibited bay FS64, a strong growth inhibition of
B. megaterium ZAV-W64 strain was observed in liquid medium when it was cultured in the presence
of FS-77 even at 1/8 dilution, Also, tests were carried out in Potato Dextrose Agar medium where it
was observed that both bacteria affect their growth reciprocally. On the other hand, to determine the
citotoxity an assay was performed using CHO.K1 cells. 8000 cells/well were seeded in complete
Minimum Essential Medium (MEM). After incubation, the culture medium was removed from the
wells and 1 vol of each of the dilutions of the supernatants (SN) to be evaluated or the controls (Culture
medium or hydrogen peroxide) after 24 hs of incubation, the viability was observed. It was observed
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that 1/2 dilutions of ZAV-W77 and ZAV-W70 supernatants showed a decrease in viability compared to
culture medium dilutions, while this effect was not observed at greater dilutions. Supernatants of the
B. megaterium ZAV64 strain did not show decreased viability at any dilution tested. In conclusion,
these results suggest that, the three strains could be used in future biological formulations, ZAV-W64
and ZAV-W70 individually or combined, while Zav77 was incompatible with Zav64 and should be
excluded.

AS15-Aspergillus BIOMASS PRODUCTION FROM SUGARCANE VINASSE AND ITS POTENTIAL USE FOR
FISH FARM FEED

Del Gobbo LM, Perez Iglesias IM 2, Jorquera A2, Cortez, A2, Villegas LB 2, Colin VL?

1) Planta Piloto de Procesos Industriales Microbiolégicos (PROIMI-CONICET), Tucumdn, Argentina. 2)
Universidad Nacional de San Luis, San Luis, Argentina.

Fish farming development faces several challenges, including the unavailability of good quality and
affordable fish feeds. Thus, debate over fish farming is focused on fostering a shift from conventional
feeds (fishmeal and soybean meal) to less expensive protein sources such as biomass of some fungal
species. Elaborating new policies for improving the management of distillery effluents such as vinasse
is relevant throughout the worldwide. Hence, recycling of vinasse for the manufacture of value-added
fungal biomass could reduce production costs of fish feed and environmental impact of distillery
effluents. In a previous study, it was demonstrated the tolerance of the fungus Aspergillus sp. V1 to
high sugarcane vinasse concentrations. The goal of this study was to determine the bromatological
composition of fungus biomass produced from vinasse to be used for fish feed formulations. A feed
test with different proportions of lyophilized fungus was also performed, using the Guppy fish (Poecilia
reticulata) as a model. Biomass produced from vinasse supplemented with 2 g/L urea at 30 °C for 96
h was harvested by pouring out the culture through a fine mesh stainless sieve and washed with
distilled water, prior analyses. Total proteins of lyophilized biomass were determined by the Kjeldahl-
Arnold-Gunning method using the universal factor of conversion to protein 6.25, total fat (or lipids) by
the Soxhlet gravimetric method, crude fiber by the official method (OMA-Official Methods of Analysis),
moisture by heating under reduced pressure, ash by weight difference after calcining the sample, and
in carbohydrates indirect form: total carbohydrates = 100 — (Proteins + Total Fat + Moisture + Ash).
For feed test, a chronic study (28 days) was carried out with different administrations of the lyophilized
fungus (0%, 50% and 100%) compared to a commercial food (Shulet Carassius). As variables,
parameters related to fish growth (body condition index, K) and enzymes related to oxidative stress
(catalase and TBARS) were evaluated. Under the current assay conditions, biomass analysis revealed
a protein content (44.0%), fat (3.9%), ash (5.2%), fiber (5.6%), moisture (5.2) and carbohydrate (37.0)
within the standards recommended for fish diets. Regarding feed test, the results show a high survival
(80%) in the fish fed with the lyophilized fungus compared to fishes feeding with commercial food
(50%). Also, the statistical analysis showed similarity between all the treatments in K index. However,
the statistical analysis revealed significant increases in the enzymes related to oxidative stress in the
fishes where commercial food was administered (catalase value: 0.012; TBARS: 28.25) compared to
those fed with lyophilized fungus (catalase value: 0.005 to 0.006; TBARS: 21.64 to 26.43). These results
demonstrate that Aspergillus sp. V1 grown on vinasse may be used as an inexpensive fish feed
ingredient, providing the benefits of a sustainable development across society.

AS16-USE OF Aspergillus BIOMASS OBTAINED FROM SUGARCANE VINASSE AS A CHEAP FEED
INGREDIENT FOR RANICULTURE
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1) Planta Piloto de Procesos Industriales Microbioldgicos (PROIMI-CONICET), Tucumdn, Argentina. 2)
Universidad Nacional de San Luis, San Luis, Argentina.

Aquaculture of vertebrates faces several challenges, including the unavailability of good quality and
affordable fish feeds. Therefore, this practice seeks a shift towards less expensive protein sources,
such as the biomass of some species of fungi, instead of conventional sources such as fishmeal and
soybeans. Vinasse is relevant worldwide due to its polluting potential; therefore, improving the
management of this distillery effluent is of great importance. Hence, recycling of vinasse for the
manufacture of value-added fungal biomass could reduce production costs of aquatic vertebrate’s
culture feed and environmental impact of distillery effluents. Previously, our working group
demonstrated that biomass of fungus Aspergillus sp. V1 produced from sugarcane vinasse present a
nutritional composition within the standards recommended for use in aquafeed formulations. The
goal of this study was to evaluate the use of fungus biomass as a cheap feed ingredient for aquatic
vertebrate farming. For that, the creole frog tadpoles (Leptodactylus luctator) was used as a local
model for raniculture. The Aspergillus biomass cultivated on sugarcane vinasse for 96 h was harvested,
was lyophilized and macerated to a powder. For feed test, a chronic study (10 days) with different
administrations of the lyophilized fungus (0%, 50% and 100%) compared to a commercial food (Shulet
Carassius) was carried out. As variables, parameters related to tadpoles’ growth (body condition index,
K) and enzymes related to oxidative stress (catalase and TBARS) were evaluated. Under the current
assay conditions, feed test revealed a high survival (100%) in the fish fed with the lyophilized fungus
compared to fishes feeding with commercial food (60%). Also, the statistical analysis showed similarity
between all the treatments in K index and catalase. However, the statistical analyzes revealed
significant increases in the lipidic oxidation (TBARS) related to physiological stress in tadpoles where
commercial food was administered (value: 38.694) compared to those fed with lyophilized fungus
(value: 7.028). This study demonstrated that biomass of Aspergillus sp. V1 cultivated in vinasse is a
suitable alternative an inexpensive raniculture feed ingredient.

AS17-DETECTION OF INTESTINAL PROTISTS IN AN URBAN STREAM PRELIMINARY RESEARCH
Estrada, V, Saura A?, Leone M, Enriquez G, Lopez Arias L

1) Universidad Nacional de Hurlingham, Instituto de Biotecnologia. Hurlingham, Buenos Aires,
Argentina. 2) Centro de Investigacion y Desarrollo en Inmunologia y Enfermedades Infecciosas (CIDIE-
CONICET). Cordoba, Argentina. 3) Universidad de Buenos Aires. Facultad de Ciencias Exactas y
Naturales. Departamento de Ecologia, Genética y Evolucion. CONICET-UBA. Instituto de Ecologia,
Genética y Evolucion (IEGEBA), Laboratorio de Eco-Epidemiologia. Buenos Aires, Argentina.

The District of Hurlingham is located in the suburbs of Buenos Aires and includes William Morris, Villa
Tesei and Hurlingham cities. The territory shows neighborhoods with various urban consolidations,
large areas of undeveloped land and has two watercourses that act as natural geographical limits:
Mordn stream and Reconquista River. In addition, it has a permanent surface watercourse that crosses
the William Morris city called Soto stream. This tributary is highly contaminated chemical and
microbiological due to industrial and residential effluents. Within the framework, from a research
project on human intestinal parasitoses carried out in 2019 in the District of Hurlingham we found
that 57% of 130 children under 12 years were parasitized. Protists were more frequent than helminths
(85% vs 41%) and the most prevalent species were Blastocystis spp (26%), Enterobius vermicularis
(23%), Giardia lamblia (13%) and Cryptosporidium spp. (7%). On the other hand, a socio-
environmental survey carried out on those responsible for the children revealed poor access to
network water, sewage and environmental sanitation. The use of watercourses for recreational
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purposes was declared in 10% of the cases. Based on the aforementioned findings, the aim of this
work was to detect and identify intestinal protist parasites from Soto stream samples. To do this,
samples of surface water (5 liters) at no more than 50 cm depth and submerged plant leafs with
noticeable biofilm formation were collected. In the laboratory, the water samples were kept immobile
for 48 hours. After that time, the supernatant was filtered through a nitrocellulose membrane with a
1.5 um pore and subsequently the retained particles were recovered. On the other hand, the sediment
was concentrated by centrifugation. The plant leaves were washed with PBS and the biofilm was
recuperated using a scalpel. The fractions (concentrates) were inspected by optical microscopy for
protists detection and a modified Ziehl-Neelsen staining for coccidia detection was conducted.
Likewise, fractions of the samples were inoculated in Jones medium and incubated under anaerobic
conditions at 37°C for isolation of Blastocystis. Our results show the presence of similar structures to
oocysts Cryptosporidium both in the water and in the biofilms samples. Besides, structures compatible
with Blastocystis cells were isolated from the water samples. These preliminary results are consistent
with the species detected in the examined children residing in the area. Complementary molecular
studies will be performed to confirm the specific identity of the protists found in this study.The
knowledge about parasitic species present in environmental matrices will allow the identification of
new risk factors for the inhabitants of the community studied and will contribute to the development
and implementation of comprehensive strategies for the prevention and control of intestinal
parasites.

AS18-pqqE GENE AS A MOLECULAR MARKER OF PHOSPHATE SOLUBILIZING BACTERIA ASSOCIATED
TO PEANUT PLANTS

Anzuay MS, Chiatti MH, Luduefia L, Dalmasso R, Fernandez Valdés P, Angelini JG, Taurian T
Instituto de Investigaciones Agrobiotecnoldgicas (INIAB, CONICET-UNRC)

In Argentinian peanut agricultural area, low values of soil phosphorus (P) were detected. Within soil
bacteria, some are capable of exercise beneficial effects for plants growth, for example the
solubilization of insoluble phosphates that providing P to plants. This nutrient can be released from
inorganic phosphorous compounds by the synthesis of organic acids such as gluconic acid (GA). The
production of GA is the main mechanism by which Gram-negative bacteria solubilize insoluble
inorganic soil P sources. This organic acid is produced by phosphate solubilizing bacteria (PBS) by the
action of glucose dehydrogenase (GDH)-PQQ holoenzyme. The role of PQQ cofactor in this oxidative
pathway is essential. Previous results from our laboratory indicated that a large number of Gram-
negative PSB contain in their genome the pggE gene, one of the essential genes involved in PQQ
biosynthesis. Besides, the presence of this gene was detected in PSB from mixed samples of bacterial
cultures. The objective of this study was to analyze the presence of pgqE gene in rhizospheric soil
samples in presence and absence of peanut plants and inoculated or not with PSB. DNA was isolated
from samples of rhizospheric soil associated to fields of peanut plants from Rio Cuarto (SRRC), San
Severo (SRSS), La Carlota (SRLC), Reduccién (SRR), Gigena (SRG), San Ambrosio (SRSA). Also,
rhizospheric soil samples obtained from a microcosms assay with peanut plants growing in SRRC
inoculated (SRPI) or not (SRPNI) with SS-ER-24 strain were analyzed. SRRC without plants and
inoculated with SS-ER-24 strain (SRI) and non-rhizospheric soil were also analyzed (SNR). PCRs-pqqgE
were performed using two pairs of primers designed in our laboratory. The pair pqqEF-317/1019 that
amplify pqggE gene from several bacteria of different genera and the specific pair pqqEPS1/pqqEPS2
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designed to amplify the fragment in the genus Pseudomonas. The PCR-pqqE products were sent to
Macrogen Inc. laboratories. The expected PCR products of amplification using the specific primers
were observed in all soil samples analyzed, with exception of SRLC. On the other hand, by using the
pair pqgEF-317/1019 the amplification of the expected fragment was observed in the samples SRRC,
SRSS, SRR, SRG, SRSA and SRI. The pgqE sequences from the different samples showed a high identity
with sequences of pgqgE bacterial gene from genera Pseudomonas in those PCR fragments obtained
with specific primers. The sequences of the fragments obtained with degenerated primers showed
identity with sequences belonging to the genera Pseudomonas, Serratia, Pantoea, Enterobacter,
Klebsiella and Acinetobacter. It is possible to conclude that pgqE gene was detected in rhizospheric
and non-rhizospheric soil samples, rhizospheric soil with peanut plants inoculated with BSP and
notinoculated. Therefore, the pgqE gene is a potential molecular marker for Gram-negative bacteria
with a phosphate-solubilizing phenotype in soil samples.

AS19-FERTIGATION WITH ENRICHED VINASSE: A STUDY OF THE IMPACT ON PRODUCTIVE SOIL IN
THE SHORT TERM

Torres MA?, Lacosegliaz MJ*, Raimondo EE*?, Angelicola MV*, Pajot HF-3, Nieto Pefialver CG**

1) PROIMI, CONICET (Planta Piloto de Procesos Industriales Microbiolégicos) — San Miguel de Tucumdn
— Tucumdn — Argentina. 2) Instituto de Fisica, Facultad de Bioquimica, Quimica y Farmacia, Universidad
Nacional de Tucumdn — San Miguel de Tucumdn — Tucumdn — Argentina. 3) Instituto de Microbiologia,
Facultad de Ciencias Exactas y Naturales, Universidad Nacional de Catamarca — Catamarca —
Argentina. 4) Instituto de Microbiologia, Facultad de Bioquimica, Quimica y Farmacia, Universidad
Nacional de Tucumdn — San Miguel de Tucumdn — Tucumdn — Argentina.

Vinasse, a byproduct from the sugar-alcohol industry, is a brown effluent with an acid pH, high
chemical and biological oxygen demand and a high content of mineral salts. 13 liters of polluting
vinasse are generated from every liter of ethanol. Legislation allows the use of vinasse to irrigate
sugarcane crops or non-productive soils. This activity, known as fertigation, can enrich the soil
providing minerals, organic matter and important elements including nitrogen and phosphorus.
However, uncontrolled fertigation has detrimental effects: salinization, acidification and alteration of
the soil microbiota. According to the circular economy, it is important to consider new strategies to
increase agricultural production, to diversify industrial production and to reduce the environmental
impact. Considering this model, we propose the use vinasse as culture medium for the growth of
microorganisms of agricultural relevance. The objective of this work was to determine the impact in
short term in the soil of fertigation with spent vinasse used as a medium for culturing bioinoculants.
55% vinasse was used for the growth of Trichoderma harzianum MT2 (T-MT2) alone and in co-culture
with Pseudomonas capeferrum WCS358 (P-WCS358) or Rhizobium sp. N21.2 (R-N21.2). Subsequently,
the cultures were gauze-filtered and the residual vinasses were used to irrigate soil not previously
fertigated. Irrigation was repeated twice in the amount and frequency recommended by EEAOC. After
21 days, the physical-chemical and microbiological characteristics of the treated soil were determined.
The results showed pH and toxicity identical when irrigated with water, control vinasse and residual
vinasse. Increases in conductivity and salinity were observed when irrigated with control and residual
vinasse. Catalase activity and FDA hydrolysis showed no variations, while urease showed large
differences between water and vinasse; treatment with residual vinasse showed intermediate values.
Total heterotrophic counts with water showed the lowest values. In the case of vinasse and residual
vinasse, slight increases were observed, though only significant with residual vinasse from the T-
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MT2+R-N21.2 culture. Finally, the average metabolic diversity (BIOLOG EcoPlates) with control and
residual vinasse from T-MT2+R-N21.2 presented the highest values. In opposite, the soil irrigated with
water produced the lowest values. In general, the soils irrigated with residual vinasses enriched with
microorganisms showed similar physico-chemical characteristics to the vinasse irrigation and better
microbiological characteristics than the water irrigation. These results indicate that fertigation with
vinasse utilized for the culture of agronomically important microorganisms does not damage the soil
properties in short terms. At the same time, they give added value to a problematic effluent obtaining
at the same time a new product that could be applied to the soil in an environmentally friendly way.

AS20-IMPACT OF NaCl ON THE MACROMOLECULAR COMPOSITION OF UNSATURATED
Pseudomonas capeferrum WCS358 BIOFILMS

Lacosegliaz MJ* - Torres MA?, de Cristébal RE??, Nieto Pefialver CG¥*

1) PROIMI, CONICET (Planta Piloto de Procesos Industriales Microbioldgicos) — San Miguel de Tucumdn
— Tucumdn — Argentina. 2) Instituto Superior de Investigaciones Bioldgicas (INSIBIO, CONICET-UNT) —
San Miguel de Tucumdn — Tucumdn — Argentina. 3) Instituto de Quimica Bioldgica “Dr. Bernabé Bloj”,
Facultad de Bioquimica, Quimica y Farmacia, Universidad Nacional de Tucumdn — San Miguel de
Tucumdn — Tucumdn — Argentina. 4. Instituto de Microbiologia, Facultad de Bioquimica, Quimica y
Farmacia, Universidad Nacional de Tucumdn — San Miguel de Tucumdn — Tucumdn — Argentina.

High NaCl concentrations in soils affect negatively the production, nutritional, and economic value of
crops, as well as its biodiversity. In response to this problem, a large number of studies on plant
growth-promoting rhizobacteria (PGPR) have been developed, as they may improve the uptake of
water and nutrients and alleviate different types of stresses in plants. These bacteria colonize the
rhizosphere forming biofilms that are exposed to constant fluctuations in water availability. For this
reason, in this work, we utilize an unsaturated biofilm model as an approximation to the conditions to
which rhizobacteria are exposed. Pseudomonas (P.) capeferrum WCS358 produces pyoverdine and
induces a systemic response in plants. Its Quorum Sensing (QS) system regulates physiological
processes relevant to the colonization of the host and survival. The aim of this work was to analyze
the impact of salt stress on growth and the characteristics of the unsaturated biofilm of P. capeferrum
WCS358, and the influence of QS regulation. For this, we employed polycarbonate membranes and an
artificial root exudates culture medium supplemented with 0.2 M NaCl as saline stress. Membranes
were inoculated with bacterial suspensions (0.1 ODeeo) and incubated at 30 °C for 72 hours.
Unsaturated biofilms were broken up by vigorously vortexing the membrane in 1 mL physiological
solution. CFU mL-1 was determined after plating serial dilutions. Carbohydrates were quantified using
the phenol—sulfuric method with glucose as a standard, extracellular proteins were quantified using
the Bradford method. Acyl homoserine lactones (AHLs) production was determined after solvent
extraction, separation by thin-layer chromatography, and subsequent detection with bioassays
developed with Agrobacterium (A.) tumefaciens NT1 (pZLR4). Results showed that neither saline stress
nor QS activity decreased biofilm growth of P. capeferrum WCS358. While the attenuation of the QS
activity augmented 13% of the exopolysaccharides in the unsaturated biofilms, NaCl decreased by 28%
of these values. Proteins in the matrix were not affected by QS. However, saline stress increased by
30% the protein concentration. RP-TLC developed with A. tumefaciens NT1 (pZLR4) showed smaller
and weaker spots of AHLs. We conclude that saline stress and the QS system modify the characteristics
of the unsaturated biofilms of P. capeferrum WCS358. At the same time, NaCl modulates the QS
activity of this microorganism. These results are relevant for a PGPR, considering the large surfaces of
saline soils in our country.
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AS21-IN VITRO COMPETITION OF INDIGENOUS ISOLATES FROM THE Pseudomonas GENUS AND ITS
EFFECT ON THE PRODUCTION OF SOLUBLE METABOLITES.

Weschenfeller M*, Maggio JB., Agaras BC?, Valverde CF?, Maffia PC, Garavaglia MJ*

1) National University Of Hurlingham / Institute Of Biotechnology / Laboratory Of Biotechnological
Applications And Microbiology/Hurlingham, Buenos Aires, Argentina. 2) National University Of
Quilmes / Science And Technology Department / Soil Biochemistry And Microbiology Center /
Physiology And Genetics Laboratory Of Beneficial Bacteria For Plants/Quilmes, Buenos Aires,
Argentina.

Pseudomonas are a bacterial genus with a wide range of different species that have been used as plant
growth promoting rhizobacteria (PGPR). They have been evaluated alone or in combination with other
prokaryotic genera both in vitro and in vivo in different plant species of agricultural importance. Two
key physiological processes are extremely important for their success when used as biofertilizers or
bioprotectors: the first one is the colonization capacity of the rhizospheric environment and the
second is the production of soluble metabolites such as pyoverdines, tropolones and phenazines,
biochemical modulators on other species. The importance of the aforementioned processes increases
when the biofertilizer/bioprotector are mixed or complex formulations and even more so in bacterial
consortia. That is why in the present work we propose as an objective to evaluate the in vitro
competition of 6 species of the pseudomonas genus and the impact of co-culture on the production
of soluble metabolites. To achieve the set objective of the study, in vitro competition was evaluated
by performing co-cultures of 2 and 3 different species in liquid medium. chromosomally tagged
versions of particular Pseudomonas isolates, obtained by a Tn7 transposition approach, were employ
to perform selective plate counting. Four replicates of single or mixed cultures were inoculated in 5
ml of nutrient broth with the equivalent number of initial bacteria (according to OD at 600nm of ON
pre-cultures). They were incubated at 28°C under agitation for 24 hours. Serial dilutions were made
and 100ul were seeded in petri dishes containing nutrient agar supplemented with the corresponding
antibiotic. Colonies belonging to each species were counted by antibiotic selection (tagged versions)
and/or by identification according to the natural pigmentation of each species. After verifying the
normality and homoscedasticity of the data, we proceeded to find significant differences between the
different conditions using the t-test. The extraction of soluble molecules (tropolones, phenazines
and/or pyoverdines) was performed by adding 0.1 volumes of 1N Hcl and then an organic extraction
with 1 volumes of chloroform to each supernatant. Relative quantification was performed by
measuring the absorbance at 365nm. The results show negative, positive and neutral competitions.
Secondly, the production of soluble metabolites was significantly affected in most cases. Through the
present work we were able to evaluate 6 autochthonous isolates of the pseudomonas genus in their
ability to grow under controlled conditions in the presence of other species of the same genus. Also
the effect of co-culture on the production of soluble metabolites. Therefore, we believe that it is a
fundamental step in the selection of strains for the subsequent formulation of mixed or complex
Biofertilizers/Bioprotectors.

AS22-ANTIMICROBIAL PROPERTIES OF CHITOSAN-BASED MICROPARTICLES AGAINST BACTERIAL
AND FUNGAL PHYTOPATHOGENS

Mesas FAL, Torres Nicolini A%, Mendieta JR?, Alvarez VA% Casalongué CA?, Terrile MIC*
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1) Instituto de Investigaciones Biolégicas (CONICET-UNMdP) - Mar del Plata - Buenos Aires - Argentina.
2) Instituto de Investigaciones en Ciencia y Tecnologia de Materiales (CONICET-UNMdP) - Mar del Plata
- Buenos Aires — Argentina

Traditional approaches to control phytopathogens have been based on toxic chemical compounds.
The development of more sustainable and eco-friendly options is a great challenge in the present. In
this sense, chitosan (CS)-based materials have emerged as a promising alternative for sustainable
agriculture. This study describes the synthesis and characterization, and includes a comparative
biological analysis of antibacterial and antifungal activities from a set of CS microparticles (CS-MP).
These particles were produced by ionic gelation using tripolyphosphate (TPP) as a crosslinker and
during the synthesis process, different parameters were assayed (CS: TPP ratio, type, and time of
agitation). CS-MPs were characterized by dynamic light scattering (DLS), Fourier transform infrared
spectroscopy (FTIR), thermogravimetric analysis (TGA), and field emission scanning electron
microscopy (FE-SEM). The obtained particles, designed as CS-MP1, CS-MP2, and CS-MP3 (0.19, 0.45,
and 1.22 um, respectively) exhibited contrasting zeta potential values (13.9, 33.7, and 4.78 mV,
respectively). We assayed the antimicrobial effect of these materials against two different
phytopathogens, the bacterium model Pseudomonas syringae pv. tomato DC3000 (P. syringae) and
the necrotrophic fungus Fusarium solani f. sp. eumartii (F. eumartii). Interestingly, a high value of zeta
potential (CS-MP2) correlated with potent antimicrobial activity against these two types of
phytopathogens, evidenced by lower 1Csp and minimum inhibitory concentration (MIC) values. We
discuss our findings in light of the material properties and opportunities to use CS-MPs as a new type
of biomaterials in modern agriculture.

AS23-A PHYLLOSPHERE-ASSOCIATED BACTERIAL STRAIN CAPABLE OF ACCUMULATING NEUTRAL
LIPIDS

Sandoval NE, Gallegos AL, Alvarez HM, Lanfranconi MP

Universidad Nacional de la Patagonia San Juan Bosco, Instituto de Biociencias de la Patagonia, INBIOP,
UNPSIB-CONICET, Argentina

Phyllosphere is an understudied environment whose stressful conditions such as UV exposition,
temperature fluctuations and dryness make it a promising place to find microorganisms with potential
biotechnology capacities. A bacterial strain, named 24CO, was isolated from leaves of Olive Tree var.
frantoio, showing the capacity to accumulate neutral lipids. Our goal was to taxonomically identify
and characterize its ability to synthesize these compounds. Whole-genome sequence was determined
by lllumina technology, assembled with SPAdes and annotated with RAST. In order to assign this strain
phylogenetically, classic essential genes, e.g., 16S rDNA, rpoD and gyrB were analyzed. All of them
gave the highest identity with Rhodococcus globerulus, however the values obtained were not
conclusive to assign 24CO to this species. A similar result was obtained with different comparative
tools such as ANI, GGDC and TYGS. The in-silico reconstruction of Kennedy pathway involved in
triacylglycerol (TAG) biosynthesis showed that the route is complete, with 7 putative copies of wax
synthase/diacylglycerol acyltransferase, the key enzyme involved in the process. Besides, 24CO seems
to have the ability to synthesize and accumulate polymeric neutral lipids from sugars, as we found
putative copies of phaC, phaA, and an alternative to phaB that bypass this step and involve two
enzymes. Furthermore, phal and fabG genes coding for enzymes involved in PHA biosynthesis from
fatty acids were also found. We further explored the physiological behavior of strain 24CO assessing
growth and accumulation of neutral lipids with different carbon sources. The strain was able to grow
and accumulate TAG on gluconate, fructose, glucose, glycerol and xylose, turning it into an oleaginous
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strain depending on the carbon source tested. Fatty acids were mainly even-numbered (C16, C18,
C18:1). Current studies are being conducted to define the isolate as a new species and deepen the
metabolic characterization of the strain grown on different substrates.

AS24-INFLUENCE OF INDOLE-3-ACETIC ACID ON THE RHIZOSPHERE MICROBIOTA COMPOSITION OF
MAIZE (Zea mays L.) PLANTS

Coniglio A%, Larama G2, Nievas S*, Torres D, Lépez G, de Souza E3, Mora V, Cassdn F*

1) Laboratorio de Fisiologia Vegetal y la Interaccion Planta-Microorganismo (INIAB-CONICET).
Universidad Nacional de Rio Cuarto (UNRC). 2) Agriaquaculture Nutritional Genomic Center, CGNA,
Temuco, Chile. 3) Departamento de Bioquimica e Biologia Molecular, Universidade Federal do Parand,
Curitiba, Brasil

Indole-3-acetic acid (IAA) is a plant hormone belonging to the auxin group. This molecule participates
in numerous physiological processes in plants along its life cycle. In addition, the IAA could play a
signaling role in bacteria, modifying their rhizosphere behavior, and generating changes in lifestyle and
interaction processes with plants. Azospirillum argentinense Az39 (ex A. brasilense Az39) is a native
bacterium widely recognized for its ability to produce auxins, mainly IAA. Additionally, it is currently the
most widely used active ingredient for the formulation of inoculants for non-legumes in Argentina. In
previous reports, we have observed that inoculation with Az39 has a defined effect on the microbial
community associated with maize plants, but the mechanism or mechanisms involved in this interaction
are not known. The objective of this work was to evaluate the effect of IAA produced by A. argentinense
Az39 or added exogenously on bacterial communities (microbiota) associated with maize rhizosphere.
For this, previously disinfected maize seeds were germinated in a growth chamber at 30/25 °C and 16/8
h, light/darkness. After 7 days, they were transplanted into pots containing agricultural soil and
inoculated with the following treatments: (1) Az39 (1.0E+07 cfu/seedling); (2) Az39+10 mg/ml of L-Trp
(precursor of IAA synthesis); (3) 10 pl/ml exogenous IAA and (4) uninoculated control. After 14 days’
post-inoculation, DNA was extracted from the rhizosphere and the V4 region of the bacterial 16s rRNA
gene was amplified. Next, it was sequenced using the Illumina MiSeq platform. From the sequences,
the relative abundances at phylum and genus level were evaluated. Then, indices of alpha- and beta-
diversity were calculated. Microbial differences were explored using LEfSe. The results obtained indicate
statistically significant differences in alpha diversity for the Shannon indices (between Az39 and
Az39+Trp treatments) and Pielou indices (between Az39 and the control), but not in the Faith
phylogenetic diversity index. Regarding beta-diversity, no differences were observed between
treatments. In terms of microbial composition, the most abundant phyla were Proteobacteria,
Actinobacteria and Acidobacteria. At the genus level, Azospirillum was the most abundant, but it was
only identified when it was inoculated, followed in abundance by the genera Burkholderia and
Kaistobacter. The Cupriavidus, Pseudomonas, Aeromicrobium and Uliginosibacterium genera were
associated with the presence of Az39 and IAA (Az39+Trp); while Bradyrhizobium, Streptomyces,
Mesorhizobium and Pimelobacter were associated with the exogenous addition of IAA. The
metagenomic analysis allowed to associate the impact of the presence of IAA in the rhizospheric
communities of maize plants and to differentiate its effect according to its natural (produced by Az39)
or exogenous origin.

AS25-Exiguobacterium sp. S17 AS A BIOINOCULANT FOR PLANT-GROWTH PROMOTION AND FOR
SELENIUM BIOFORTIFICATION STRATEGIES IN HORTICULTURAL PLANTS
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Exiguobacterium strains could be of biotechnological interest due to their diverse functions and
applications. In sustainable agriculture, the substitution of chemical fertilizers by plant growth-
promoting bacteria (PGPB) is desirable due to the reduction of costs and to the low environmental
impact. On the other hand, Selenium (Se) is an essential trace element in humans but, in several
countries, Se intake is less than the minimum daily requirement due to the low concentration of Se in
soils. To deal with this, various Se bio-fortification strategies have been used. The aim of the present
work was to analyse the plant-growth promoting capacity and the Se biotransformation ability of
Exiguobacterium sp. S17. Additionally, the beneficial effect of the application of the selenised strain
was evaluated (Plant growth promotion, micronutrient bio-fortification and increase in antioxidants
levels). Exiguobacterium sp. S17 ability to enhance plant growth was first tested in the laboratory using
Brassica juncea (Indian mustard) and then in horticultural conditions using Beta vulgaris L. var
Bressane (chard) and Lactuca sativa L. var Criolla verde (lettuce). Mustard seedlings with a double
inoculation of Exiguobacterium sp. S17 had significantly greater dry weight than seedlings from the
control groups. The same double Inoculation with the bacterial strain in chard produced an increase
in leaf and root size and weight (fresh and dry). Regarding lettuce, the effect was observed only in
leaves (Size and dry and fresh weight). On the other hand, Exiguobacterium sp. S17 was able to grow
in media with Se, and the maximum Se incorporation was obtained when 160 mg/| of Se were added.
The Se concentration in the cell pellets in selenised bacteria was 19.4 mg/l, while in the control cells
0.002 mg/I. Irregular and spherical Selenium nanoparticles (SeNPs) were observed. Mustard plants
inoculated with SeNPs showed a moderate increase in fresh weight whereas differences in dry weight
were not observed. Besides the plant growth promotion effect, Se concentration in the SeNPs
inoculated plants was at least 7.8 times greater than in the control ones. Additionally, an increase in
the antioxidant capacity and the concentration of Fe, Mn, and Mg was also observed in SeNPs-
inoculated plants. In conclusion, Exiguobacterium sp. S17 is a good candidate to be applied as
bioinoculant since it is able to promote growth of leafy greens and its selenized cells can improve plant
Se uptake and increase B. juncea micronutrient concentration and antioxidant capacity.

AS26-EFFECT OF PESTICIDES AND THE INOCULATION OF PHOSPHATE SOLUBILIZING BACTERIA ON
THE COLONIZATION ABILITY OF NATIVE ARBUSCULAR MYCORRHIZAL FUNGI AND THE
DEVELOPMENT OF PEANUT AND WHEAT PLANTS IN A CROP ROTATION SYSTEM

Ferndndez Valdés P, Dalmasso RY, Anzuay MS, Luduefia L, Taurian T Angelini J

INIAB — UNRC, Rio Cuarto, Cdrdoba, Argentina

Arbuscular mycorrhizal fungi (AMF) constitute the most common type of symbiosis in nature. AMF
colonize the roots of plants without causing harm, and through this intimate contact, the AMF receives
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carbon fixed by the plant, in exchange for water and mineral nutrients, leading to a positive impact on
plant growth. Agricultural ecosystems are dominated by this symbiosis, and agricultural practices can
have varying effects on these fungi. The addition of pesticides can alter the fungal biomass and their
ability to provide nutrients to their host plant. Considering the importance of phosphorus (P) on plant
nutrition and its limited availability in soils, phosphate solubilizing bacteria (BSP) constitute one of the
most important bacterial groups in agricultural soils. It has been proven that some BSP can stimulate
the establishment and growth of AMF. The objective of this work was to study the impact of the
application of agrochemicals used on peanut (Arachis hypogaea L.) and wheat (Triticum aestivum)
cultivation and the inoculation of the BSP Enterobacter sp. 149, on the ability of native AMF to colonize
roots and on the development of these plants, in a crop rotation system in a microcosm scale. For this
purpose, 8 treatments with 5 repetitions each where established: control pots without agrochemicals
and non-inoculated seeds; pots without agrochemicals and inoculated seeds; pots with agrochemicals
(commercial dose, half dose and double dose) and non-inoculates seeds; and pots with agrochemicals
(commercial dose, half dose and double dose) and inoculated seeds. The level of AMF root
colonization was determined as the number of root segments colonized divided by the total number
of root segments, expressed as percentage, at 40 and 100 days post-sowing. As growth parameters
for both plants shoot length, fresh weight, dry weight and P content where measured. Result obtained
indicate that on both plants at both times measured the percentage of root colonization by AMF was
significantly higher in plants inoculated with the BSP and not treated with agrochemicals, with respect
to all non-inoculated treatments. This parameter showed similar results in non-inoculated plants
treated with agrochemicals and control plants. When all inoculated treatments where compared,
plants treated with double dose of agrochemicals showed the lowest percentage of AMF root
colonization. In terms of growth parameters of peanut and wheat at both times, results show that all
inoculated plants had significantly higher values than non-inoculated plants. These results show that
the addition of agrochemicals at commercial or half-dose has no negative effect on the ability of native
AMF to colonize peanut and wheat plants, while the addition of double-dose of agrochemicals has a
negative effect on this parameter. In regards to the inoculation of the BSP, our findings confirm the
ability of Enterobacter sp. J49 to promote the growth of both plants at both time points measured.

AS27-IDENTIFICATION AND CHARACTERIZATION OF INDIGENOUS ACTINOBACTERIA BIOFILMS
UNDER OPTIMAL GROWTH CONDITIONS.

Sandoval E*,Andrada E*, Benimeli C*?, Cuozzo S*3.

1) Planta Piloto de Procesos Industriales Microbioldgicos (PROIMI)-CONICET TUCUMAN. Universidad
Nacional de Tucumdn. 2) Fac Cs Naturales UNT. 3) Fac Cs Ex y Naturales. UNCA.

Actinobacteria play an important ecological role in bioremediation processes in the natural world,
added to their formation of biofilms capacity, an important factor for bacterial communities, favoring
adaptability to adverse environmental conditions, therefore the proposed objectives were: 1-Evaluate
strains of Actinobacteria in their biofilm production capacity, 2- Study and characterize in optimal
conditions for biofilm formation. Different strains of Streptomyces sp. (M7, A5, MC1, A12, Al4)
producers of biofims (Urrutia et al., 2021), and from a cell suspension previously grown in casein starch
agar medium (CSA), it was replicated in Tryptone Soya broth ( TSB), incubated at a temperature of 30
°C with agitation for 72 h. The cultures were analyzed for biofilm production: at incubation times of
48, 72 and 96 h, and inoculum density in TSB at OD540nm (0.5; 1.0 and 1.5); pH between (5- 9),
different osmolarity with D-sorbitol and NaCl in different concentration ranges (0.03; 0.06; 0.3 and 0.6
M) and biofilm adherence capacity over different surfaces , such as Polysorp (hydrophobic surface)
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and Maxisorp (hydrophilic surface) microplates. The biofilms quantification was carried out using the
crystal violet staining method at one O.D. of 590nm Preliminary results determined that Streptomyces
sp. M7, A12, A14, A5 and MC1 produced biofilm and particularly strains A14, A5 and MC1 showed the
highest production under the different conditions studied. In the trials it was evidenced that at an
inoculum density of 1 the highest biofilm formation was achieve, without significant differences at
one OD of 1.5. Likewise, at an alkaline pH, it allowed a significantly higher biofilm formation capacity
(p £0.05) than at pH 7 and 5. The presence of 0.6 M of D-sorbitol significantly favored biofilm synthesis
in A5 strains, A14 and M7 and in terms of the presence of NaCl at 0.03, a non-significant effect was
observed. Finally, the studies of the surface used showed a better performance on the hydrophilic
surface than on the hydrophobic surface for A5, A14, M7 and MC1, while in A12 no significant increase
was observed, this would be explained by the fact that the hydrophilic surfaces present high surface
energy, and greater force of attraction to keep bacteria attached. From the results we can conclude
that in the analysis of the different parameters it was determined that the best biofilm-producing
strains were Streptomyces sp Al14, A5 and MC1.

AS28-COMPARISON OF NUCLEIC ACID EXTRACTION METHODS TO IMPROVE THE GDNA RECOVERY
IN DRINKING WATER SAMPLES

Corimayo S N, Ortega B A, Rajal V B*?, Cruz M C*
1) INIQUI, UNSa - CONICET. 2) Facultad de Ingenieria — CIUNSa

Drinking water quality is essential for human health; therefore, effective health surveillance is needed.
According to the current legislation, this quality is evaluated by culture-dependent methods of
indicators microorganisms, representing a late stage for the application of corrective measurements
and not representative of the total microorganisms present. Currently, molecular techniques like
shotgun sequencing and real time PCR (gqPCR) allow to determine most of the members present in the
drinking water microbial community and to rapidly detect pathogens and/or opportunists
microorganisms. Thus, improving the monitoring design conducting to the mitigation of risk for public
health. However, these methods are hindered because of the low microbial biomass of drinking water
distribution system, which leads to deficient nucleic acid extraction. The aim of this work was to
compare extraction methods to determine the protocol with the highest recovery of DNA in drinking
water samples. Ten liters of water samples were collected and concentrated using a membrane
filtration method. Four DNA extraction methods were evaluated: i) commercial kit of national
production (PURO Soil, Productos Bio-légicos), ii) imported commercial kit (Fast DNA, MP
Biomedicals), iii) Guanidine thiocyanate agent based protocol, commercially available (TRIZol), and iv)
traditional method that used chloroform. The gDNA concentration was quantified by fluorometry with
Qubit™ dsDNA HS Assays Kit (Invitrogen). Furthermore, qPCR was used to amplify a bacterial 16S
fragment gene from the extracts recovered. The reactions were carried out with StepOnePlus™ Real-
Time PCR System (Applied Biosystems). The SYBR Green intercalant agent and primers previously
validated were used. PURO Soil method recovered the highest DNA concentration (102.00 + 13.31
ng/mL), followed by the traditional method (51.00 + 15.26 ng/mL), then the Trizol protocol (18.33 +
3.97 ng/mL) and finally the Fast DNA that was under the detection limit by fluorometry (< 5.00 ng/mL).
The Trizol, PURO Soil and the traditional method showed statistically significant differences (p-valor <
0.001). Only the samples extracted with the PURO Soil method were amplified by gPCR. It is important
to note during the Fast DNA procedure, the FastPrep® homogenizer recommended by the
manufacturer was not used. Considering the cost/benefit of the compared methods, PURO Soil was
found to be the most effective method due to its highest yield, low cost, and performance time that
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improve the genetic material extraction for the monitoring of the drinking water quality carried out in
laboratories with limited resources.

AS29-WHEAT RHIZOPLANE COLONIZATION BY Pseudomonas pergaminensis sp. nov. STRAIN 1008

Agaras B2, Covelli >, Valverde C*

1) LFGBBP, Centro de Bioquimica y Microbiologia del Suelo, Universidad Nacional de Quilmes, CONICET
— Bernal - Buenos Aires - Argentina. 2) LBBS, Centro de Bioquimica y Microbiologia del Suelo,
Universidad Nacional de Quilmes, CONICET — Bernal - Buenos Aires - Argentina

Pseudomonas pergaminensis strain 1008 is a wheat rhizospheric isolate from an agricultural plot near
Pergamino city (Argentina). Strain 1008 is the active ingredient of the seed inoculant Rizofos®, which
has demonstrated a robust positive impact on the grain yield of wheat (+8% on average) across a
number of campaigns, soil properties, seed genotypes, and with no significant influence of the
simultaneous seed treatment with a fungicide. The beneficial effects of plant growth promoting
microorganisms are strongly dependent on their root colonizing capacity when bacteria are applied
onto seeds before sowing. We have studied the root colonizing properties of strain 1008" in natural
soil by specific viable cell counts of a Tn7 chromosomally-tagged derivative encoding resistance to
streptomycin. When wheat seeds were bacterized with strain 10087, 4 weeks after sowing we
recovered 8.2x108 CFU/g from the rhizoplane (R) and 2.5x10* CFU/g from rhizospheric soil (RS), but
we failed to detect strain 1008" in the bulk soil (BS). When strain 1008 was sprayed as a suspension
onto natural soil at an initial load of 2.0x10” CFU/g, 4 weeks after we recovered 7.5x10% CFU/g from
R, 1.1x10° CFU/g from RS, and 3.8x10° CFU/g in BS. Neither seeds nor soil contained detectable levels
of endogenous bacteria under the selective plating conditions. Collectively, these results show that:
1) strain 1008" can establish in the rhizoplane of wheat roots achieving high cell densities irrespective
of its initial location (seed surface or bulk soil); 2) upon an artificial introduction into bulk soil, its
abundance fell about 2 logs in a period of 4 weeks; 3) in spite of achieving a high cell density in the
rhizoplane and a moderate density in the rhizospheric soil when inoculated onto seeds, strain 1008"
was unable to migrate towards bulk soil. The strong capacity for early colonization of the wheat
rhizoplane was confirmed by fluorescence microscopy of cells bearing plasmid pMP4655 that contains
a constitutively-expressed egfp allele. Abundant cell clusters were observed in the rhizoplane of wheat
epidermal cells at 5 to 7 days after seed bacterization and hydroponic growth in different substrates
(perlite, vermiculite and agarized medium). Early colonization was also observed even in the presence
of competing soil microbiota introduced as a suspension at the moment of sowing in perlite. Similar
results were obtained with a strain 1008 derivative carrying a plasmid encoding GFP under the control
of the GacS-GacA dependent rsmZ promoter, thus strongly suggesting that the broadly distributed
Gac-Rsm cascade is active in the rhizoplane of wheat during early colonization by strain 1008
Altogether, these results suggest that: 1008 displays a strong preference for colonizing the rhizoplane
of wheat roots; it does not significantly mobilize from seeds to soil; and its high competitiveness for
this niche would be critical to confer its plant-beneficial effects to the crop.

AS30-A PSEUDOMONAS RHIZOSPHERIC ISOLATE REPRESENTATIVE OF A NOVEL SPECIES PROMOTES
GRAIN YIELD OF WHEAT IN THE FIELD.

Diaz M*, Bach T*, Gonzdlez Anta G>**, Agaras B>, Wibberg D°, Noguera F*, Canciani W, Valverde
CS
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1) Rizobacter Argentina S.A. — Pergamino - Buenos Aires - Argentina. 2) Universidad Nacional del
Noroeste de Bs. As. (UNNOBA) — Pergamino - Buenos Aires - Argentina 3) Universidad Nacional de San
Antonio de Areco (UNSAdA) - San Antonio de Areco - Buenos Aires - Argentina 4) Indrasa Biotecnologia
S.A. - Rio Cuarto — Cordoba - Argentina. 5) Laboratorio de Fisiologia y Genética de Bacterias
Beneficiosas para Plantas, Universidad Nacional de Quilmes, CONICET — Bernal - Buenos Aires -
Argentina. 6) Center for Biotechnology (CeBiTec), Bielefeld University — Bielefeld — Germany

Pseudomonas sp. strain 1008 was isolated from the rhizosphere of field grown wheat plants at the
tillering stage in an agricultural plot near Pergamino city, Argentina. Based on its in vitro phosphate
solubilizing capacity and the production of IAA, strain 1008 was formulated as an inoculant for
bacterization of wheat seeds and subjected to multiple field assays within the period 2010-2017.
Pseudomonas sp. strain 1008 showed a robust positive impact on the grain yield (+8% on average)
across a number of campaigns, soil properties, seed genotypes, and with no significant influence of
the simultaneous seed treatment with a fungicide, strongly supporting the use of this biostimulant
bacterium as an agricultural input for promoting the yield of wheat. Full genome sequencing revealed
that strain 1008 has the capacity to access a number of sources of inorganic and organic phosphorus,
to compete for iron scavenging, to produce auxin, 2,3-butanediol and acetoin, and to metabolize
GABA. Additionally, the genome of strain 1008 harbours several loci related to rhizosphere
competitiveness, but it is devoid of biosynthetic gene clusters for production of typical secondary
metabolites of biocontrol representatives of the Pseudomonas genus. Finally, the phylogenomic,
phenotypic, and chemotaxonomic comparative analysis of strain 1008 with related taxa strongly
suggests that this wheat rhizospheric biostimulant isolate is a representative of a novel species within
the genus Pseudomonas, for which the name Pseudomonas pergaminensis sp. nov. (type strain 1008"
= DSM 1134537 = ATCC TSD-287") is proposed.

AS31-CHARACTERIZATION OF THE AGROECOLOGICAL BIO-INPUT "NATIVE EFFICIENT
MICROORGANISMS" AND EVALUATION OF WHEAT GERMINATION.

Burges PL, Hirsch M, Villarreal NM, Marina M
INTECH (CONICET-UNSAM). Chascomus, Pcia. de Buenos Aires, Argentina

As a useful tool within agroecology, producers make their biological inputs, starting with the raw
material from their fields, obtaining a product that incorporates organic matter, minerals, and
beneficial microorganisms in agricultural soils. Among them, the bio-input called “Native Efficient
Microorganisms” (NEMs) is prepared in an artisanal way involving the capture of microorganisms from
mountain or agricultural soils from pre-cooked rice, following a solid stage where it is mixed with the
remaining vegetables and ends with a liquid stage where the activation of microorganisms is
generated by anaerobic fermentation with the addition of milk, molasses, and water. The NEMs have
beneficial effects on the soil and plants, increasing the microbiological diversity of the soil and
functioning as plant growth promoters and biological control agents against phytopathogens. The
objective of this work was to identify the cultivable heterotrophic bacteria found in this bio-input and
to evaluate in vitro antagonistic capacities against Botrytis cinerea, as well as to evaluate the effect of
NEMs on the germination of wheat seeds under laboratory conditions. As a result, an average of 2 x
108 UFC/ml was detected on the product. Thirteen isolated colonies showed phenotypic differences,
which were confirmed by BOX-PCR. The sequencing and the subsequent bioinformatic analysis of 16S
rRNA from isolated bacteria, allowed identifying the predominance of the Bacillus and Lactobacillus,
which due to conditions generated during anaerobic fermentation could be inhibiting the growth of
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other microorganisms. Approximately fifty percent of the strains inhibit the in vitro growth of Botrytis
cinerea. Some of them do it through volatile compounds that could be relevant during the foliar
application of the product. In addition, we decided to study the effect of NEMs on wheat growth. We
proved different concentrations of NEMs on wheat seeds. When we applied a concentration of 0.05
% (v/v) NEMS, higher speed of germination was observed in comparison to controls. Moreover, the
application increased the radicle and coleoptile length, possibly allowing an increase in water
absorption and seedling emergence. Our results showed that the NEMs bio-input is composed, at least
in part, of bacteria of the Bacillus genus cited as agricultural soilpredominant, acting as promoters of
plant growth as well as bio controllers.

MICROBIOLOGIA MOLECULAR (MM)

MM1-IN-CELL KINETIC STABILITY IS AN ESSENTIAL TRAIT IN THE EVOLUTION OF METALLO-B-
LACTAMASES IN BACTERIA

Gonzdlez LI, Bahr G, Gonzdlez MM, Vila AJ

IBR - Rosario - Santa Fe - Argentina

Protein stability is an essential property for biological function and organism fitness. In contrast to the
vast knowledge on the thermodynamics of protein stability in vitro, little is known about the factors
governing the kinetic stability that defines the lifetime of the native state of proteins within the cell.
Here we show that the kinetic stability of the metallo-B-lactamase (MBL) NDM-1 in the bacterial
periplasm is optimized to withstand metal restriction or limitation at the host-pathogen interface.
NDM-1 provides one of the most widespread mechanisms of carbapenem resistance in Gram negative
bacteria. Despite the enhanced stability of NDM-1 in vitro, the non-metalated (apo) NDM-1 is
recognized and degraded by the periplasmic protease Prc. NMR experiments reveal that the flexibility
of the C-terminal domain of apo-NDM-1 permits degradation. Zn(ll) binding renders the protein
refractory to degradation by quenching this flexibility. In addition, apo-NDM-1 is anchored to the outer
membrane, a localization that makes it less accessible to Prc and less prone to aggregate. Membrane
anchoring also protects apo-NDM-1 from DegP, a quality control protease which degrades misfolded,
non-metalated NDM-1 precursors. More recent clinical variants of NDM accumulate substitutions at
the C-terminus that quench its flexibility, therefore enhancing their stability towards proteolysis.
These interrelated observations provide direct evidence of how the kinetic stability of a protein is
optimized within the bacterial cell, and links MBL-mediated resistance with essential cellular
metabolism within the bacterial periplasm. More generally, these processes also reveal that
understanding protein homeostasis in the cell is fundamental to comprehending protein evolution.

MM2-FimX REGULATES TYPE 4 PILUS ASSEMBLY AND TWITCHING MOTILITY IN THE ABSENCE OF
CYCLIC-DI-GMP IN Pseudomonas aeruginosa.

Tenaglia AH, Pasolli PA , Suarez Al, Martino RA, Smania AM

CIQUIBIC-CONICET. Departamento de Quimica Biolégica Ranwel-Caputto, Facultad de Ciencias
Quimicas, Universidad Nacional de Cordoba.
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The Gram-negative bacterium Pseudomonas aeruginosa is a ubiquitous organism, which causes a
variety of opportunistic infections in a wide spectrum of hosts employing a variety of virulence factors
that enable colonization, persistence and dissemination. One of these virulence factors are type 4 pili
(T4P), a set of surface filamentous structures with important roles in motility, adhesion and biofilm
formation. Cycles of T4P assembly and retraction, driven respectively by the ATPases PilB and PilT,
allow bacteria to attach to and pull themselves along surfaces, so-called “twitching motility”.
Importantly, T4P assembly must be limited to one pole for bacteria to show directional movement.
FimX, a high affinity c-di-GMP binding protein, positively regulates T4P assembly and twitching motility
by promoting the activity of PilB. The c-di-GMP binding domain of FimX has been shown to be
necessary for its interaction with PilB -which in turn regulates their unipolar localization and pilus
extension- as its deletion or mutations abrogate these processes. This has led to the hypothesis that
FimX may play a key role in regulating twitching motility in response to the levels of the second
messenger c-di-GMP. However, this has not been demonstrated so far in a c-di-GMP free system. To
delve into the role of c-di-GMP in the regulation of twitching through FimX, we took advantage of a
diguanylate cyclase-free (and thus, a c-di-GMP free) P. aeruginosa UCBPP-PA14 strain developed by a
CRISPR/Cas9-based multiplex genome edition tool. Unexpectedly, this strain was able to “twitch”
despite the absence of c-di-GMP. A further mutation of fimX in the same strain impaired twitching, in
line with its role in promoting T4P extension. On the other hand, heterologous expression of the
diguanylate cyclase WspR in the c-di-GMP-free strain which induces high intracellular levels of c-di-
GMP, abrogates twitching in concordance with the transition to a sessile form. As a whole, our results
demonstrate that the c-di-GMP binding protein FimX is not only necessary but sufficient to promote
twitching in the absence of c-di-GMP.

MM3-COMPARATIVE GENOMIC AND PHENOTYPIC ANALYSIS OF THREE Xanthomonas vesicatoria
STRAINS WITH DIFFERENT DEGREES OF AGGRESSIVENESS ON TOMATO.

Ponso A%, Bianco MF?, Garita-Cambronero J, Cubero J*, Conforte VP2, Dunger’, Morales G®, Vojnov
AA% Romero AM’, Yaryura PM*

1) Instituto Multidisciplinario de Investigacion y Transferencia Agroalimentario y Biotecnoldgica
(IMITAB, UNVM-CONICET). Instituto Académico Pedagdgico de Ciencias Bdsicas y Aplicadas,
Universidad Nacional de Villa Maria, Cordoba, Argentina. 2) Instituto de Ciencia y Tecnologia “Dr.
César Milstein”, Consejo Nacional de Investigaciones Cientificas y Técnicas (ICT Milstein - CONICET) -
Fundacion Pablo Cassard, Ciudad Autonoma de Buenos Aires, Argentina. 3) Asociacion Nacional de
Obtentores Vegetales (ANOVE), Madrid, Espafia. 4) Departamento de Proteccion Vegetal, Laboratorio
Bacteriologia, Instituto Nacional de Investigacion y Tecnologia Agraria (INIA), Madrid, Espafia. 5)
Instituto de Ciencias Agropecuarias del Litoral (ICIAGRO-Litoral, UNL-CONICET) Esperanza, Santa Fe,
Argentina. 6) Departamento de Quimica, Facultad de Ciencias Exactas, Fisico-Quimicas y Naturales.
Instituto de Investigaciones en Tecnologias Energéticas y Materiales Avanzados, Universidad Nacional
de Rio Cuarto - CONICET, Cordoba, Argentina. 7) Cdtedra de Fitopatologia, Departamento de
Produccion Vegetal, Facultad de Agronomia, Universidad de Buenos Aires, Ciudad Auténoma de
Buenos Aires, Argentina.

Xanthomonas vesicatoria (Xv) is a member of a complex of species that causes bacterial spot on
tomato (Solanum lycopersicum), a disease that affects different plant crops worldwide causing fruit
quality decrease and also loss of entire crop production. Bacterial spot is generally controlled using
copper-based agrochemicals, which contaminate the environment and have led to the emergence of
copper-resistant Xanthomonas spp. strains. Therefore, to develop sustainable alternative control
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strategies for bacterial spot, it is essential to understand the pathogenic mechanisms used by these
bacteria to infect their hosts. In Argentina, bacterial spot is found in all tomato-producing areas, being
Xv one of the main species detected in the fields. Currently, little is known about several virulence
factors of Xv. Previously, we isolated three native strains of Xv (BNM208, BNM214 and BNM216) from
diseased tomato plants, which showed different aggressiveness degrees on tomato plants. We
observed that the most aggressive strain, BNM208, formed a homogeneous, compact and well-
structured biofilm and produced a significantly more viscous xanthan compared with the biofilms
formed by BNM214 and BNM216. Therefore, to elucidate the causes of these differences, we
sequenced genomes of the three strains, compared them with each other and with 12 other Xv
genomes, and analyzed groups of genes encoding virulence factors in other phytopathogenic
Xanthomonas spp., focusing our studies on xanthan and T4P. We did not find differences among the
three strains in the gene cluster encoding xanthan production; however, the microscopically
observations of the respective xanthans showed that BNM208 produced larger molecules than
BNM214 and BNM216. This could be related to the higher expression of GumC (protein involved in
xanthan polymerization) in BNM208 than in BNM214 and BNMZ216. Moreover, the three strains
moved by twitching, a movement depending on T4P, and contain in their genomes Xac3805-like gene
(encoding for major pilin in Xanthomonas campestris). Interestingly, only BNM208 contains a
Xac3241-like gene (encoding for major pilin in Xanthomonas citri). The main pilin(s) of the T4P of Xv is
not known at this time: therefore, we suggest that probably the Xac3805-like gene could encode the
major pilin in Xv, but to confirm this, further studies are required.

MM4-COMPARATIVE ANALYSIS OF HUMAN ISOLATES OF Leptospira interrogans RESPONSIBLE OF
SEVERE PULMONARY HEMMORRHAGIC SYNDROME

Signorelli Nufiez G*, Farace P, Chiani Y2 Landolt N? Jacob P> Schmeling MF?, Margenet, L2
Santangelo MPY, Caimi K*

1) Instituto de Agrobiotecnologia y Biologia Molecular (IABIMO, INTA-CONICET) Castelar, Buenos Aires,
Argentina. 2) INER, Santa Fe, Argentina.

Leptospirosis is a reemergent zoonosis worldwide distributed caused by spirochetes of Leptospira
genus. The disease span a wide range of non-specific symptoms such as fever, myalgia and headache
that goes from a subclinical infection to a severe syndrome with hemorrhages and failures in different
organs, mainly kidneys, which is known as Weil's syndrome. In recent years, it has been demonstrated
both locally and internationally, the increase of severe forms known as severe pulmonary hemorrhagic
syndrome (SHPS), which is often clinically confused with viral pneumonitis and has a mortality rate
greater than 50%. For this reason, the objective of this work was to characterize three human isolates
of Leptospira interrogans that produce SHPS (YCC1, YCC2 and YCC3). The isolates were obtained from
serum samples of patients belonging to the provinces of Santa Fe and Entre Rios. In all three cases,
the patients presented a proven diagnosis of Leptospirosis with a fatal outcome. Serological
characterization indicates that the strains belong to serovars that generally circulate in humans,
Icterohaemorrhagiae (YCC1), Pomona (YCC2) and Canicola (YCC3). Molecular typing by Multilocus
Sequence Typing (MLST) indicates that the strains belong to genotypes with the majority circulation
in Argentina: ST47 ST52 and ST3 respectively. These genotypes are closely related to the serogroups
mentioned. On the other hand, the complete genomic sequences of the three strains were obtained.
A preliminary phylogenetic analysis was performed using other human Leptospira genomes obtained
from databases. The phylogenetic tree showed that YCC1 grouped with strains that caused SHPS, while
YCC2 and YCC3 grouped with strains that cause mild leptospirosis. The growth rate of the strains was
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higher than that of the reference strain, reaching the exponential phase between 7 and 15 days of
culture, while the reference strain did so from day 16. Hamster model was used to recover the
virulence of the strains. The three strains presented different degrees of virulence compared to the
control, so the animals were euthanized at different times post-infection. The macroscopic analysis
allowed us to observe micro-hemorrhages in the lung, being able to recover one of the strains from
lungs but no from urine. These results indicate that even the strains belong to serogroups and
genotypes frequently found in human population in Argentina, they present a differential degree of
virulence with tropism to lungs what correlate with the clinical presentation observed in patients,
making it necessary to delve into the knowledge of the same in order to identify possible targets of
differential diagnosis.

MMS5-STUDY OF THE ENZYME-HOST COMPATIBILITY AND THE INCORPORATION OF OXA BETA-
LACTAMASES INTO OUTER MEMBRANE VESICLES

Capodimonte L, Lépez C*, Vila A¥?

1) Instituto de Biologia Molecular y Celular de Rosario (IBR-CONICET), Rosario, Santa Fe, Argentina. 2)
Universidad Nacional de Rosario, Rosario, Santa Fe, Argentina

OXA enzymes belong to class D of B-lactamases, representing around 15% of the total universe of B-
lactamases. Some OXAs are capable of hydrolyzing carbapenems, “last resort” antibiotics, which
makes the bacteria carrying them a threat of major concern. OXA-23, OXA-24 and OXA-48 are the
most clinically relevant enzymes from this family. OXA-48, initially isolated from Klebsiella
pneumoniae, is also found in other species from Enterobacteriaceae, while OXA-23 and OXA-48 are
frequently found in Acinetobacter baumannii. Furthermore, OXA-23 and OXA-24 are putative
lipoproteins; since they have a lipobox sequence which anchors them to the outer membrane,
whereas OXA-48 is a soluble periplasmic protein, without a lipobox sequence. In order to understand
the features determining the host specificity of these enzymes, we study the effect of their expression
on different bacteria (A. baumannii, Escherichia coli, and Pseudomonas aeruginosa). We analyzed the
resistance phenotype by measuring MICs against different carbapenems, and the fitness cost by
growth curves. We observed that, although some of these enzymes conferred great resistance, the
fact that they negatively affected the bacterial growth excludes them from some bacterial strains.
Some B-lactamases can be incorporated into outer membrane vesicles (OMVs), which makes them
less susceptible to degradation and allows them to protect coexisting bacterial populations, playing a
key role in polymicrobial infections. We studied the incorporation of OXAs into OMVs, focusing on the
role of their cellular localization. We studied OXA-23 as a model of a lipoprotein and OXA-48 as a
model of a soluble periplasmic protein. We purified OMVs of E. coli and A. baumannii expressing OXA-
23 and OXA-48 and their levels were determined by immunoblotting. Both enzymes were
incorporated in OMVs but the proportion varied in each of the studied bacterial host, indicating that
there are protein- and host-dependent features that play a role in OXAs levels into vesicles. We
observed that membrane anchoring is not the only factor that favors the selective packaging of OXAs
into OMVs, and this incorporation involves specific enzyme-host interactions.

MM6-A LYTIC PHAGE PURIFIED FROM A Pseudomonas aeruginosa STRAIN: STORY OF A FORTUITY
DISCOVERY

Zangari CA %, Raiger lustman LJ%?
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1) IQUIBICEN-CONICET. 2) Dpto de Quimica Bioldgica. Facultad de Ciencias Exactas y Naturales. UBA

Pseudomonas sp. MM was isolated from a polluted stream in Moreno, Buenos Aires province. This
strain was selected by its capabilities to degrade hydrocarbons and to produce biosurfactants and due
its putative interest in bioremediation, its genome sequence was obtained. It consists of 6.54 Mb with
65.95% GC. In silico analysis DNA-DNA hybridization (DDH) (https://ggdc.dsmz.de/ggdc.php#) showed
a DDH = 84% and 82.60% with P. aeruginosa PAO-01 (type species) and P. aeruginosa PA-14
respectively. For biosurfactant production, Pseudomonas aeruginosa MM was cultured in different
minimal media (E2 and M9) supplemented with sunflower oil. As a routinary homogeneity control,
aliquots of these cultures were sprayed on LB agar plates. Unexpectedly, on several of these plates, in
the confluent part of the streak, we saw some light spots that looked like opaque phage plaques.
Because of the interest of phages as antimicrobial agents, especially in multiresistant species such as
P. aeruginosa, we continue with the study of this putative phage. The prophages present in P.
aeruginosa MM genome sequence were obtained by the PHASTER platform. PHASTER results showed
four intact prophage sequences. Only one of the candidates presented ORFs with similarity to an
endolysin and a transposase. The other three candidates lacked the endolysin sequence, so we suspect
the former one is the more plausible candidate to be the phage observed in the plates. This prophage
also showed 80% homology with B3 phage, a member of the Mu bacteriophage family. In order to
purify the putative phage, the plaques were picked into a P. aeruginosa MM lawn. Similar opaque
plaques were obtained. Then, these agar sections were transferred to a phage buffer consisting of
10mM TrisHCI (pH 7.5), 68.5mM NaCl, 10mM MgS0O, and 10mM CaCl, and used to infect P. aeruginosa
PAO-01 in order to avoid the prophage immunity observed in MM. The observed plaques were clear.
This primary phage stock was used to infect P. aeruginosa PAO-01 and clear lysis plaques were
observed, showing its capability to infect this strain.

MM7-BIOINFORMATIC AND COMPUTATIONAL ANALYSIS OF CELL ENVELOPE PROTEASES FROM
LACTIC BACTERIA

Carol JJ*, Bustos AY*?*3, Ledesma AEY*

1) Center for Research in Applied Biophysics and Food (CIBAAL-UNSE-CONICET), RN 9 Km 1125 (4206),
Santiago del Estero, Argentina. 2) Faculty of Agronomy and Agribusiness (FAyA), National University
of Santiago del Estero, South Belgrano Av. 1912 (4200), Santiago del Estero, Argentina. 3) Faculty of
Humanities, Social Sciences and Health (FHCSyS), National University of Santiago del Estero, South
Belgrano Av. 2180 (4200), Santiago del Estero Argentina. 4) Academic Department of Chemistry,
Faculty of Exact Sciences and Technologies (FCEyT), National University of Santiago del Estero, South
Belgrano Av. 1912 (4200), Santiago del Estero, Argentina.

Lactic acid bacteria (LAB) are microorganisms with high nutritional requirements, since they require
carbohydrates, vitamins, purines, pyrimidines, trace elements, peptides and amino acids to develop.
The later are obtained from a complex proteolytic system composed by extracellular proteases, cell
envelope proteases (CEPs), membrane transporters and intracellular peptidases. In the case of LAB
capable of growing in dairy products, casein and its derivatives are the main source of nitrogen. In this
sense, CEPs have a serine protease domain capable of hydrolyse casein and obtaining the necessary
nutrients for the cell. Besides, most of CEPs have numerous domains with variable structural
complexity; however, many of their functions are still completely unknown.In previous work, we
isolated two strains of Limosilactobacillus plantarum and Lentilactobacillus parabuchneri with high
proteolytic activity from artisanal goat cheese. The objective of this work was to predict affinity and
types of interactions between the CEPs from Limosilactobacillus plantarum and Lentilactobacillus
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parabuchneri and casein derivatives, by modelling and molecular docking studies. The construction of
3D models for both proteinases, together with the a and B derivatives of casein of goat origin, was
carried out through the AlphaFold2 server and taking into account the pLDDT values, from primary
sequences, in FASTA format, available in the UniProt database. Next, these models were validated,
using stereochemical parameters, provided by the PROCHECK and VERIFY3D servers by loading their
respective files in “.pdb” format. Then, using the Chimera 1.16 program, each of these models could
be visualized as well as the percentage of secondary structure, distinguishing between the a-helix, -
sheet, turns and disordered structure motifs. the multiple alignment of sequences by both serine
protease domains, through the BLAST tool, allowed to know the percentage of identity with other
bacterial proteins also available in databases. Finally, by means of the AutoDock 4.2 program, the
predictive calculations of interaction between the macromolecules were carried out to know the free
energies of stabilization of the union complexes formed and thus infer the preference of the substrate
against the casein derivatives. The results showed that the casein binding site is close to the catalytic
site. This interaction allows us to confirm the proteolytic activity of these two proteins, where the
proteases cleave the casein structure between the PHE and THR residues. In addition, analysis of
interaction pairs between residues revealed how hydrophobic and van der Waals interactions enhance
ligand binding to the receptor. These results allow us to deepen our knowledge of these enzymes in
order to enhance their applications.

MM8-MULTI-OMICS DATA INTEGRATION APPROACH TO IDENTIFY ATTRACTIVE DRUG TARGETS IN
LISTERIA MONOCYTOGENES

Palumbo MC*?, Sosa E*?, Serral F*, Castello F* , Schottlender G* , Gordillo T* , Bockor S*, Palomino
MM?*3 - Ferndndez Do Porto D'

1) Instituto de Cdlculo - Facultad de Ciencias Exactas y Naturales - Universidad de Buenos Aires - Buenos
Aires - Argentina. 2) Departamento de Quimica Bioldgica - Facultad de Ciencias Exactas y Naturales -
Universidad de Buenos Aires - Buenos Aires - Argentina. 3) Instituto de Quimica Bioldgica de la Facultad
de Ciencias Exactas y Naturales (IQUIBICEN) CONICET - Buenos Aires - Argentina.

Listeria monocytogenes (Lm) is a foodborne pathogen responsible for listeriosis in humans. Recently,
Lm has developed resistances to a broad range of antimicrobials, including those used as the first
choice of therapy. Moreover, multidrug-resistant strains have been detected in clinical isolates and
food processing environments. This punctuates the need for novel antimicrobials against Lm. On the
other hand, increasingly available omics data has created new opportunities for rational drug
discovery. In this work, we generated multiple layers of omics data related to Lm, aiming to prioritize
proteins that could serve as potential targets for antibiotic drug discovery. In order to determine the
structural druggability of each protein encoded in Lm genome, experimental structures were retrieved
from the Protein Data Bank (PDB). For all remaining proteins, we predicted their structure by
homology modeling. Fpocket allowed the detection of protein cavities capable of interacting with
drug-like compounds. Afterwards, Lm proteome was used as a query in BLASTp against human and
microbiome proteins to avoid possible cross-interference. An essentiality analysis was also performed
by looking for orthologs in DEG. The degree of conservation of each protein was determined by
performing a multiple genome alignment of 25 Lm strains. Additionally, Lm metabolic network was
built using Pathway Tools and analyzed as a reaction graph with Cytoscape, allowing the calculation
of topological metrics. Finally, we included some previously published work that used microarrays
analysis for gene expression from relevant conditions: intracellular replication in macrophages,
intestinal lumen and blood. We combined this data in Target Pathogen in order to identify and
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prioritize attractive drug targets. Out of 2867 Lm proteins, we obtained 1925 structures. As expected,
98,5% of the structures modeled from a template co-crystallized with a drug-like compound were
predicted as druggable. A total of 434 essential, druggable proteins with no close homologs in the
human genome were kept. Afterward, we ranked these proteins according to a scoring function which
takes into account the metabolic context, presence/absence in Lm strains, and upregulation during
the infection-mimicking conditions. The best-ranked protein, transaldolase Tal2, participates in the
Pentose Phosphate Pathway (PPP). The second one, rhamnulose-1-phosphate aldolase (RhaD), is
implicated in the rhamnose utilization pathway. Other proteins in this pathway, such as
rhamnulokinase (RhaB) and rhamnose mutarotase (RhaM) also harbor many features that make PPP
an attractive target. We developed and applied an integrative analysis framework for the prioritization
of protein targets in Lm. With our approach, pentose and rhamnose metabolism emerge as interesting
potential targets for future drug development works.

MM9-HIGH THROUGHPUT SCREENING AND IDENTIFICATION OF INHIBITORS OF FASR, A KEY
TRANSCRIPTIONAL REGULATOR OF CELL WALL SYNTHESIS IN Mycobacterium tuberculosis

Colaccini F.*, Quiroga R.%, Deschutter S. * Villarreal MA.2, Gramajo H., Gago, G-.

1) Instituto de Biologia Molecular y Celular de Rosario, Argentina. 2) Instituto de Investigaciones en
Fisicoquimica de Cérdoba (INFIQC-CONICET), Facultad de Ciencias Quimicas, Universidad Nacional de
Cordoba

Mycobacterium tuberculosis (Mtb) has a complex lifestyle and its flexible metabolism allows it to adapt
and survive in the infected host. During this process, one of the most affected pathways is lipid
metabolism and despite there is a lot of information about the biosynthesis, structure and biological
function of the main lipids present in Mtb envelope, little is known about the mechanisms that allow
the bacteria to modulate and adapt the biosynthesis of the cell wall. Thus, the study of the processes
involved in the regulation of the biosynthesis of lipids in Mtb represents a crucial step in the
comprehension of the physiology of this pathogen, as well as to find potential drug targets and
contribute to combat tuberculosis. The biosynthesis of fatty acids in Mtb involves two different
systems of fatty acid synthases (FAS | and FAS Il), both involved in the biosynthesis of mycolic acids,
essential components for viability and pathogenesis. FAS | catalyses the de novo biosynthesis of long
chain acyl-CoAs that are used by the FAS Il for the synthesis of mycolic acids. The transcription factor
that we study, FasR, plays a key role in this process by positively regulating the expression of fas and
acpS genes. These genes, coding for FAS | and AcpS (essential to produce functional ACP), form a single
operon in Mtb. FasR:DNA binding is regulated by long-chain acyl-CoAs (products of FAS |) which disrupt
the interaction of FasR with its cognate DNA. Although FasR is not essential for in vitro growth,
regulation of lipid biosynthesis mediated by FasR is critical for macrophage infection and essential for
virulence in vivo using a mouse model of infection; that is why it could be an interesting drug target.
In this work, we obtained a set of 25 candidates through an in silico screening of a library of thousands
of compounds that fit into the FasR hydrophobic tunnel. The ability to uncouple FasR:DNA binding of
this set of candidate compounds was tested in vitro using electrophoretic mobility shift assays (EMSA).
We selected the best hits and the data obtained by docking these compounds in the crystal structure
of FasR helped us to further refine the search and identify new compounds within the library. A second
set of 25 candidates was generated through this in silico selection and then tested by EMSA. As results
of both screenings, 18 active compounds were selected out of 50 candidates. The in vivo validation of
these hits was carried out by testing the selected compounds against a M. smegmatis bioreporter
strain, which has the pfas sequence (promoter region of the fas-acpS operon) fused with lux genes.
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We identified several compounds that showed a large drop in the luminescence signal, indicating the
ability to uncouple FasR:DNA binding in vivo. Overall, these studies have provided relevant information
on compound-protein key interactions that should allow the identification of more potent
compounds.

MM10-STUDY OF THE CLINICAL EVOLUTION OF B-LACTAMASE PDC IN A HYPERMUTABLE LINAGE OF
PSEUDOMONAS AERUGINOSA

Dotta G*?, Colque CA>**, Tomatis PEY?, Albarracin Orio AG>*°, Smania AM>*, Vila AJ*.

1) Instituto de Biologia Moleculary Celular de Rosario (IBR) - CONICET, Universidad Nacional de Rosario
(UNR), Rosario, Argentina. 2) Facultad de Ciencias Bioquimicas y Farmacéuticas, UNR, Rosario,
Argentina. 3) Universidad Nacional de Cérdoba (UNC), Facultad de Ciencias Quimicas, Departamento
de Quimica Biolégica Ranwel Caputto, Cdrdoba, Argentina. 4) UNC - CONICET, Centro de
Investigaciones en Quimica Bioldgica de Cordoba (CIQUIBIC), Cordoba, Argentina. 5) IRNASUS,
Universidad Catdlica de Cordoba, CONICET, Facultad de Ciencias Agropecuarias, Cordoba, Argentina.

Traditional studies on the evolution of antibiotic resistance development use approaches that can
range from laboratory-based experimental studies, to epidemiological surveillance, and to sequencing
of clinical isolates. However, evolutionary trajectories also depend on the environment in which
selection takes place, compelling the need to more deeply investigate the impact of environmental
complexities and their dynamics over time. We have previously explored the in-patient adaptive long-
term evolution of a Pseudomonas aeruginosa hypermutator lineage in the airways of cystic fibrosis
patient treated with different antibiotics during more than 25 years of chronic infection. Chronological
tracking of mutations from different subpopulations demonstrated parallel evolution events in the
PDC B-lactamase (Pseudomonas-derived cephalosporinase). Multiple mutations within blaPDC shaped
diverse coexisting alleles, depending on the antibiotic selective pressures. Importantly, the
combination of the cumulative mutations in blaPDC resulted in a continuous enhancement of its
catalytic efficiency and high level of cephalosporin resistance leading to a “gain of function” of
collateral resistance towards ceftolozane (TOL), a fifth generation cephalosporin that was not
prescribed to this patient.

Despite the diversity of coexisting alleles along the years, there were three most prevalent variants
(PDC-461, 462 and 463), which share three conserved mutations (A89V, Q120K and V211A) combined
in triple and quadruple mutant alleles, but no simple nor double mutants could be found. These
enzymes showed greater resistance and catalytic efficiencies against both cephalosporines, with
respect to parental enzyme PDC-3. In fact, the mutant PDC-461 containing the core of three conserved
mutations showed the highest resistance and activity. Docking and molecular dynamics calculations
showed an expansion in the cavity of the active site of PDC-461, which is due to Q120K mutation that
opens the active site pocket.

Here, to elucidate the role of the conserved mutations and to reconstruct the evolutionary pathways,
we engineered single and double mutants that combines the three core mutations and study their
evolution of the resistance against CAZ. Importantly, the Q120K single mutant conferred the same
MIC that the evolved enzyme PDC-461. However, it was much less stable than the rest of the mutants
in its native periplasm environment, indicating that the PDC variants evolve towards accumulation of
compensatory mutations to restore the protein stability.Our current investigations aim at exploring
the tradeoff between PDC activity and stability in order to gain a deeper understanding of the
evolution of P. aeruginosa resistance driven by decades of antibiotic treatment in the natural CF
environmental setting.
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MM11-DEVELOPMENT OF PREFAENA VACCINES FOR THE TREATMENT OF SHIGA TOXIN-PRODUCING
Escherichia coli IN COW’S INTESTINE

Duarte CM, Basile LA, Roset MS., Briones CG.

Instituto de Investigaciones Biotecnoldgicas “Dr. Rodolfo Ugalde”- CONICET - UNSAM —San Martin -
Buenos Aires - Argentina

Shiga Toxin-producing Escherichia coli (STEC) is a bacterial pathogen responsible for a zoonosis of local
importance characterized by haemorrhagic diarrhea and Haemolytic Uremic Syndrome (HUS) in
humans. Cow intestine acts as the main reservoir for this microorganism, therefore prophylactic
vaccines that lead to the reduction or elimination of STEC within the intestine of cattle, are critical to
reduce the risks of raw meat contamination with STEC and consequently avoiding transmission to
humans. It has been demonstrated that antibodies directed against E. coli 0157: H7 surface antigens
(such as type three secretion system (T3SS) proteins or other membrane complexes) can interfere
with bacterial intestinal colonization in cows reducing bacterial load in faecal shedding. Thus, we
designed a chimeric antigen derived from proteins of the STEC T3SS formed by EspA, Intimin, Tir fused
in frame with a protein domain of the Lactobacillus SIpA protein, named the SLAPac (EIT-S). Fusion
with the SLAPac allows the affinity purification of EIT-S by BioMatrix (a chromatography matrix
developed by our group that bind SLAPtac with high affinity). In addition, the b-lactamase signal
sequence was fused to the N-terminal of EIT-S (b-EIT-S) that conduit the chimeric antigen to the
bacterial periplasm, where it can be easily isolated by thermal shock in E. coli BL21 strain and further
purify by BioMatrix. Synthetic b-EIT-S gene was cloned in the pET22 plasmid under the control of the
T7 promoter, a promoter that can be induced by growing the bacteria in a rich growth medium
supplemented with lactose as an auto-inducer. Antigen preparation was used to immunize BALB/c
mice to evaluate its antigenicity. Production of a-EIT antibodies elicited after three doses of EIT-S was
analyzed by ELISA, observing a significant increase in specific antibody titre after the second
immunization dose. As a measure of vaccine protection the neutralizing capacity of the induced
antibodies to interfere with STEC or EPEC (enteropathogenic Escherichia coli) adhesion to Hela cells
and actin pedestal formation was evaluated. Ours results confirmed that a-EIT antibodies elicited by
our antigen preparation inhibited the host cells interaction of these strains in the pedestal formation
assay. Our results indicate that our vaccine preparation, based on the EIT antigen, generates an
optimal specific response, allowing the control of the experimental infection with STEC. Our next
experiments will be the immunization of a small group of cows to evaluate the effectivity of our
preparation in an in vivo assay.

MM12-MOLECULAR STRATEGIES TO INCREASE LIPID PRODUCTION IN THE DIATOM Phaeodactylum
tricornutum.

Berdun F, Valifias M, Zabaleta E
Instituto de Investigaciones Biolégicas (CONICET-UNMdP) - Mar del Plata - Buenos Aires - Argentina

The increase of the world population, the progressive industrialization and the continued growth
transportation are among the main factors contributing to growing energy demand. 80% of current
energy demand comes from non-renewable fossil sources, and the concomitant gas emission
contributes to the global warming. Thus, research on other more sustainable energy sources, such as
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microalgae, represents an interesting alternative taking into account its high growth rate, its ability to
growth in marginal and no cultivable lands, the possibility to be biochemically and genetically
modulated and the production of molecules of industrial interest (biorefineries).The marine diatom
Phaeodactylum tricornutum, accumulates high lipid content under adverse conditions, however
compromising its growth and hindering the commercial value. With the aim to increase the lipid
accumulation in this diatom, we are investigating the regulation of the cytosolic Acetyl-CoA
carboxylase (ACCase), which catalyzes the first committed step of the fatty acid biosynthetic pathway.
In this work we show that ACCase overexpression in the cytosol leads to an increased neutral lipid
production. The complete 6879 bp gene was cloned into a vector plasmid under the pFcpB promoter
and mobilized to the diatom cells by conjugation technique. The ACCase expression was tested by real
time and western blot analyses showing an increase compared with the endogenous expression. To
understand how metabolic flux changes in the ACCase overexpressed strain, the expression of key
enzymes involved in tri-acyl-glyceride synthesis was also monitored. In two different approaches used,
a significant increase in lipid concentration has been observed. We present here and discuss the
feasibility of using these organisms as sources for biofuels and other industrial molecules.

MM13-ZN(Il) AFFINITY IS CRUCIAL IN THE EVOLUTION OF CARBAPENAMASE NDM
Zuccato FG*L, Delmonti J*, Vila AJ*?

1) Instituto de Biologia Molecular y Celular de Rosario (IBR, CONICET-UNR), Rosario, Santa Fe,
Argentina. 2) Area Biofisica, Facultad de Ciencias Bioquimicas y Farmacéuticas, Universidad Nacional
de Rosario, Rosario, Santa Fe, Argentina.

The New Delhi metallo-B-lactamase (NDM) is one of the most prevalent carbapenemases worldwide
present in Gram-negative organisms. NDM is a membrane-bound periplasmic Zn(ll)-dependent
enzyme that efficiently hydrolyzes all B-lactam antibiotics (BLA) (1). During an infection, the host
immune response withholds metal ions from microbial pathogens by releasing metal-chelating
proteins such as calprotectin. This impacts directly on the periplasmic Zn(ll) levels. Under metal
limitation conditions, NDM loses activity against B-lactams by dissociation of the Zn(ll) cofactor, and
is degraded in the periplasm by proteases (2). There are 43 reported natural NDM variants that differ
by a few mutations outside the active site. Our group reported that most of the first 16 variants show
a better tolerance to Zn(ll) starvation. Among the most frequent substitutions, M154L increases the
affinity of the protein for Zn(ll), and A233V stabilizes the apoenzyme (the non-metalated form) against
the action of proteases (3). In this work, we aim to assess the possible evolutionary paths of NDM to
understand the forces driving its evolution. We evaluated the resistance phenotypes with minimum
inhibitory concentrations (MICs) of the new NDM variants (NDM-17 to -42), and constructed
laboratory variants to explore some possible evolutionary pathways. None of the variants increased
resistance to the six different BLAs tested. However, most of the variants were more capable of
conferring resistance than NDM-1 under Zn(ll) limitation conditions. This suggests that NDM is
evolving to endure the Zn(ll) starvation imposed by the immune system during the infection, instead
of incorporating mutations that enhance the catalytic efficiency. Among the laboratory variants
tested, the ones with substitution E152K in combination with the more common substitutions (M154L
and A233V) show a remarkably high stability upon Zn(ll) starvation. Given this, we focused our analysis
on the molecular characterization of laboratory variants NDM-EA (E152K A233V), NDM-EM (E152K
M154L) and NDM-EMA (E152K M154L A233V). We proved that the E152K substitution enhances the
resistance at low Zn(ll) levels of these variants by increasing the in vivo stability of the apo form. We
performed Zn(ll) affinity measurements in spheroplasts that reveal that E152K impairs the Zn(ll)
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affinity in combination with the M154L and A233V substitutions. The lower frequency of the
substitution E152K compared to A233V could be attributed to its deleterious impact on the metal
affinity. Overall, our results suggest that NDM accumulates substitutions in order to maintain the
resistance in Zn(ll) limitation conditions. This is achieved either by in vivo stabilization of the
apoenzyme or by an increase in the Zn(ll) affinity with respect to NDM-1.

MM14-IDENTIFICATION OF ESSENTIAL FACTORS INVOLVED IN THE RELATIONSHIP BETWEEN THE
SIGMA FACTOR ALGT AND ITS ANTI-SIGMA MUCA IN THE ACIDIFIED NITRITE SENSITIVITY DURING
ANAEROBIC GROWTH IN Pseudomonas aeruginosa.

Hedemann LG?, Ldpez VA?, Ferndndez G2, Tribelli PM?, Lépez NI, Moyano AJ*, Smania AM*

1) Dpto de Qca. Bioldgica Ranwel Caputto, FCQ, UNC; CIQUIBIC, CONICET — Cérdoba — Cordoba -
Argentina. 2) CEQUIBIEM, UBA, CONICET — Ciudad Autonoma de Buenos Aires — Buenos Aires -
Argentina. 3) Dpto de Qca. Bioldgica, FCEN, UBA; IQUIBICEN, CONICET — Ciudad Auténoma de Buenos
Aires — Buenos Aires - Argentina

Pseudomonas aeruginosa is an opportunistic pathogen that chronically infects the airways of cystic
fibrosis (CF) patients. Mucoid, mucA mutant, phenotype marks the onset of chronic infection and
constitutes a sign of poor prognosis. The mucA gene is an anti-o factor that negatively regulates
alginate production by sequestration of AlgT, an alternative o factor responsible for the transcription
of the alginate biosynthetic operon. The most frequent mutation responsible for mucoid conversion
is a deletion of a G residue within a homopolymeric track of five Gs (G5426), also known as mucA22
allele, causing the truncation of MucA C-terminal periplasmic domain. Mutations in mucA gene can
also affect major determinants for bacterial persistence such as quorum-sensing (QS) signals,
flagellum biosynthesis or survival under anaerobic and osmotic stress conditions. Evidence has shown
that mucoid mucA22 is highly sensitive to acidified nitrite (A-NO;) perishing during anaerobic
exposure to 15Mm nitrite at pH 6.5. Previously, we confirmed mucA22 sensitivity to nitrite and
demonstrated that this phenotype was restored to almost wild-type levels upon algT deletion,
indicating that it might be consequence of the o factor deregulation. To better understand the
relationship between algT-mucA22 and NO; sensitivity during anaerobic growth, we performed a
proteomic analysis using algTmucA (WT) strain and AalgTmucA22 and mucA22 mutants that were
treated and non-treated with A-NO;, under anaerobic conditions. For protein extracts, we performed
a subcellular fractionation from cytoplasm, periplasm and membrane. Quantitative liquid
chromatography - tandem mass spectrometry (LC-MS/MS) analysis was performed using a Q-Exactive
Orbitrap Mass Spectrometers. Protein identification was achieved using Proteome Discoverer
Software version 2.2 (Thermo Scientific). As expected, when bacteria were NO; treated, proteins
involved in processes such as cell elongation, DNA biosynthesis, and peptidoglycan biosynthesis were
downregulated. Instead, proteins from biofilm formation, stress response and membrane vesicle
formation were upregulated. Importantly, whereas the mucA22 strain showed a decreased expression
of NirS and NirF proteins, essential factors for nitrite reduction to nitric oxide, in both, treated and
non-treated condition, the expression of these factors in the AalgTmucA22 mutant was significantly
increased, which may explain the bases of A-NO," sensitivity and anaerobic growth impairment upon
AlgT deregulation. A-NO2-sensitivity complementation in mucA22 strain by nirS and nirF expression
are currently carrying out. Our work shed light on the complex regulatory pathways connecting
mucoid conversion and anaerobic growth, providing potential targets for future therapeutic strategies
to control chronic P. aeruginosa.
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MM15-RHODOCOCCUS AETHERIVORANS: METABOLIC RE-ARRANGEMENT FOR GROWING UNDER
OLIGOTROPHIC CONDITIONS

Gallegos ALY, Nashmias ME?, Alvarez HM?, Quelas JI?, Silva RA?

1) Instituto de Biociencias de la Patagonia (INBIOP), UNPSJB-CONICET, Comodoro Rivadavia, Chubut,
Argentina. 2) CONICET-YPF Tecnologia (Y-TEC), Mision de Agro. Av. del Petréleo Argentino s/n, Berisso,
Buenos Aires, Argentina.

One of the main causes of greenhouse effect is the industrial emissions of CO,. Moving away from
fossil energy sources to more sustainable ones is important to alleviate this issue. The use of one-
carbon (C1) compounds as feedstock for biomanufacturing is a promising new alternative. For this
reason, it is important to study the C1 fixation and assimilation pathways as well as the biological
adaptations of microorganisms under oligotrophic conditions.In this study we analyzed the response
of Rhodococcus aetherivorans, an actinobacteria with a wide biotechnological potential, to grow in
oligotrophic conditions using 5% of a waste gas mixture composed of 96% CO, and 2% CHj as sole
carbon source (WGM). We performed a transcriptomic analysis (RNAseq) focusing on different
metabolic and regulatory pathways associated with oligotrophic growth in comparison to
heterotrophic growth (glucose 1%, p/v). Both samples were cultivated on mineral salt medium with
0.1 g/l ammonium (MSMO0.1) and collected during exponential phase of growth.Transcriptomic results
revealed that 48.36% of the total genes significantly modified their expression profiles under
oligotrophy. This condition led to a significant turnover of regulatory components, such as the up- and
down-regulation of several transcriptional regulators, two component systems and Sigma factors,
indicating that the metabolic modifications in cells under oligotrophy are highly regulated by a still
unknown regulatory circuit. A dramatic metabolic reorganization has been observed in cells
represented by: (1) down-regulation of several genes of the sugar-P, central metabolism, TCA cycle
and turnover of components of the respiratory chain, with a significant reduction of the metabolic
activity (<26 fold in oligotrophy); (2) the induction of genes involved in the glyoxylate shunt and the 2-
oxoglutarate (20G)-Glutamate/Glutamine node, suggesting the activation of alternative pathways for
producing NADH/NADPH; (3) down-regulation of several decarboxylases probably to avoid C lost in
cells; and (4) up-regulation of several genes involved in redox metabolism, such as oxidoreductases,
dehydrogenases, and those involved in the NAD+/NADP+ turnover, suggesting an important
reorganization of the redox state in cells during oligotrophy. The pathways used by rhodococci to C1
fixation and assimilation are unknown. We observed the up-regulation of some genes putatively
associated to these processes, such as carbon monoxide dehydrogenases (CODH), Methane mono-
oxygenases, and enzymes related to tetrahydrofolate (THF) metabolism, suggesting a possible
formation of methanol and formaldehyde/formate for C1 assimilation. These results demonstrated
that R. aetherivorans responds to oligotrophy with a remarkable reorganization of its metabolism and
regulatory network, maintaining a low energetic state and exhibiting a carbon conserving metabolism.

MM16- ANALYSIS OF FATTY ACIDS ACTIVATION MECHANISMS IN BACTERIA: ACYL-COA AND ACYL-
ACP SYNTHETASES

Galvan V, Gramajo H, Arabolaza A
Instituto de Biologia Molecular y Celular de Rosario (IBR)-CONICET.

Fatty acid activation constitutes an indispensable step in numerous catabolic as well as biosynthetic
pathways, producing substrates that can be oxidized, or incorporated in membrane phospholipids and
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in secondary metabolites. Acyl-CoA and acyl-ACP synthetases (FACS and FAAS, respectively) are the
enzymes responsible for either type of activation. By obtaining the energy from ATP hydrolysis, they
catalyze the synthesis of the acyl-CoA and the acyl-ACP derivative, respectively, through the formation
of an acyl-adenylate intermediate. While activation by acyl-CoA formation is a highly conserved
mechanism, the ability to activate fatty acids as acyl-ACP, in particular, remains exclusive to certain
organisms. In many pathogenic bacteria, such as Neisseria gonorrhoeae and Chlamydia trachomatis,
this capacity represents the possibility to uptake fatty acids from the host, allowing to save energy
from the expensive process of biosynthesis. Several homologs of FACS/FAAS sequences exist in
genomes of actinomycetes. However, only in Mycobacterium tuberculosis the relevance of these fatty
acids activation processes has been studied; where it was suggested that acyl-CoA formation is related
to primary metabolism, while acyl-ACP activation represents a mechanism for connecting fatty acid
synthesis with the complex PKS/NRPS systems for the production of complex lipids and secondary
metabolites. As part of the adenylate forming enzymes family, both of these proteins have a group of
conserved motives, and can be identified by the presence of the N-terminal specific domain PFO0501.
Nevertheless, until now, the preference for the acyl acceptor can only be determined through
biochemical analysis. In this context, this project proposes to study this kind of enzymes from a
diversity of actinobacterial species with the aim of establishing a method to discriminate between
both types of activation mechanisms. After carrying out homology search utilizing sequences of
characterized enzymes as query, analyzing the presence of the typical PF0O0501 domain, performing
alignments and phylogenetic tree construction, and observing the genomic contexts of these
sequences, we selected a series of candidates for further experimental studies. Through heterologous
expression and complementation assays in E. coli, we proposed to set up a simple method for
differentiating these activities. By performing in vitro enzyme assays, we identified a new acyl-ACP
synthase and its ACP partner from M. tuberculosis. Future experiments will be performed to
investigate the physiological role of these proteins and to uncover their function in an uncharacterized
biosynthetic pathway.

MM17-OVERLAP BETWEEN VJBR AND FUR FAMILY PROTEINS REGULATORY NETWORKS IN Brucella.

Amato GE, Ramis LY, Zorreguieta A, Sieira R.

Fundacion Instituto Leloir, IIBBA-CONICET — Av. Patricias Argentinas 435, Ciudad Auténoma de Buenos
Aires - Argentina

Bacterial adaptation to environmental changes involves coordinated transcriptional responses that
play key roles in a variety of physiological processes, including host-pathogen interactions. Recently,
our group identified the regulon of VjbR, the main virulence regulator of Brucella. This genus of Gram-
negative bacteria is the causative agent of brucellosis, a widely distributed zoonosis in our region.
ChIP-Seq and RNA-Seq analysis revealed that VjbR’s regulatory network is complex, and that additional
regulators may interact with VjbR to coactivate or suppress gene expression in several target
promoters. To explore this hypothesis, we carried out a bioinformatic analysis to identify conserved
sequences adjacent to VjbR-binding sites in the genome of Brucella abortus 2308, which may act as
possible binding sites for co-activators or competitors of VjbR. This strategy allowed the identification
of a conserved DNA sequence motif similar to DNA-binding motifs of Fur (ferric uptake regulator)
family transcription factors involved in metal homeostasis. Sequences matching this Fur-like DNA-
binding motif were found in the promoter of btaE gene, an adhesin involved in the attachment of
Brucella to the host cell surface. We observed that alongside activation by VjbR, btaE is negatively
regulated by Mur (Manganese uptake regulator), a member of the Fur family. Taking into account
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these results, the objective of this work was to explore the overlap of VjbR’s regulatory network with
Mur at the genome-wide level. To this end, we selected three candidate genes that showed to be
positively regulated by VjbR and presented the Fur-like DNA binding motif in their promoters. For
instance, one of these candidates was BAB2_0131, a gene encoding a member of the PAP2
phosphatase superfamily, probably involved in peptidoglycan biosynthesis. Similar to what we
previously observed for btaE, expression of the three candidates was modulated in the presence of
transition metals. In particular, BAB2_0131 showed a reduction of its promoter activity in presence of
iron and/or manganese in the growth medium. Nevertheless, the analysis of different deletion
mutants indicated that Mur was not the regulator responsible for such repression mediated by the
aforementioned metals. By contrast, an uncharacterized fur family protein annotated as BAB1_0393
showed to be involved in the regulation of BAB2_ 0131, since promoter activity was found to be
augmented in an isogenic ABAB1 0393 strain. Moreover, BAB1 0393 itself presented a Fur-like DNA
binding motif on its promoter and showed to be negatively regulated by itself and by Mur in the
presence of iron and/or manganese to the medium. These results demonstrate that VjbR and at least
two Fur family proteins share target genes in common, suggesting that availability of these transition
metals during infection could act as signals that interfere with VjbR activity to synchronize virulence-
related gene expression.

MM18-INTRA-MOLECULAR INVERSIONS OF A blaoxass AND TnaphA6-CONTAINING ADAPTIVE
MODULE CONFERRING CARBAPENEM- AND AMINOGLYCOSIDE-RESISTANCE MEDIATED BY PAIRS OF
PXERC/D SITES IN Acinetobacter baumannii PLASMIDS

Giacone L, Viale AM, Moran-Barrio J

Instituto de Biologia Molecular y Celular de Rosario (IBR-CONICET), Facultad de Ciencias Bioquimicas y
Farmacéuticas (UNR), Rosario.

Acinetobacter baumannii is an important opportunistic bacterial pathogen responsible of a variety of
infections in healthcare institutions. It can rapidly evolve multi-drug resistance (MDR), and in this
context, resistance to last-resort carbapenems (carb®) represents a major concern worldwide. The
most frequent cause of carb® in A. baumannii are acquired Carbapenem-Hydrolyzing class D B-
Lactamases (CHDL, OXA-type), with the respective blaoxa genes carried by plasmids. We characterized
a number of epidemiologically related MDR A. baumannii strains of the clonal complex CC15
predominant in our geographical region. The carb® strains of this collection (Ab242 and Ab825) housed
different iteron plasmids, and in both strains, we found a bi-replicon carrying a blaoxa-ss- and TnaphA6-
containing adaptive module conferring carbapenem and amikacin resistance. Notably, this resistance
module is bordered by several 28-bp sequences potentially recognized by the XerC and XerD tyrosine
recombinases of their hosts (designated pXerC/D-like sites), suggesting functions of this site-specific
recombination (SSR) system in their horizontal mobilization. Sequence analysis of the genetic context
of this resistance module in Ab242 and Ab825 plasmids indicated an inverted orientation between
them. In addition, transformation of sensitive Acinetobacter strains allowed us to identify that some
pXerC/D-like sites located in different plasmids from Ab242 could constitute recombinationally active
pairs, mediating the fusion as well as the resolution of plasmid co-integrates in this strain’. Since we
identified 17 pXerC/D-like sites in Ab242 and Ab825 plasmids, we analyzed whether some of these
sites were active in SSR and how they mediate mobilization of the modules they encompass. We used
a combination of methodologies that included transformation of susceptible Acinetobacter strains
with total plasmids obtained from Ab242 and Ab825, and the characterization of the plasmids
recovered from the carb® transformants using specific primers to detect any pXerC/D hybrid sites by
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PCR. We identified that sites 2 and 7 were involved in the reversible intra-molecular inversion of the
resistance module and sites 7 and 9 mediated the reversible formation of plasmid co-integrates in
both strains. Thus, these results provide first empirical evidences that some of the pXerC/D-like sites
present in both Ab242 and Ab825 plasmids could actually conform recombinationally-active pairs. The
dynamic state of plasmid architectures resulting from both intra- and inter-molecular recombination
mediated by different pXerC/D active pairs supports our previous proposals®? of their contribution to
the evolution of Acinetobacter plasmids, allowing an efficient spread of carbapenem resistance.

MM19-GENOMIC FACTORS ALTERING BRADYRHIZOBIA GROWTH
Medici I*, Bartroli L2, Romani A%, Comerci DJ*, Mongiardini E? y Soler Bistué A’

1) Instituto de Investigaciones Biotecnoldgicas - Universidad de San Martin/CONICET. 2) Instituto de
Biotecnologia y Biologia Molecular — UNLP/CONICET

Bradyrhizobia are among the slowest growing cultivable bacteria known. The study of this bacterial
genus is of great economic importance for Argentina, due to its use as an inoculant in soybean
cultivation. However, its low growth rate (GR) diffucults its study and biotechnological utility. The
genetic factors shaping GR are still unknown. However, the growing genomic database and
comparative genomics studies, offer some clues. For instance, the number of ribosomal RNA operons
(rrn) and their proximity to the origin of replication of the chromosome (oriC) correlates to GR.
Bacteria bearing a high number of (rrn), display higher GRs reflected in shorter generation times (GT).
The rrn number varies from 1 to 16 copies in Bacterial genomes, with an average of 6 copies per
genome. Examination of complete Bradyrhizobium genomes (GT between 10 and 18hs), shows that
these clade bear only 1 or 2 rrn. Previous results of our group, indicate that strains of B. diazoefficiens,
which possess only one rrn, grow slower than B. japonicum, which possesses two copies of the operon.
Moreover, strains bearing 2 rrn, displayed a shorter lag phase and outcompeted strains with 1 rrn
when co-cultured. To further test the link between the observed effects and ploidy of rrn, we delete
one of the rrn copies in B. japonicum E109 and its growth was analyzed. We observed that the
elimination of one of the copies of the rrn in B. japonicum E109, caused a 20% decrease in GR and a
25% increase in the duration of the lag phase. As a parallel approach to obtain mutants with faster GR,
we sat up a long-term evolution experiment (LTEE). This methodology consists of making populations
evolve by continuous culturing strains while avoiding populations bottlenecks. Thus, within evolved
populations, one can search for clones with modified GR, and determine which mutations generate
the phenotype by genome sequencing. Here, we carried out an LTEE of 5 populations of B. japonicum
E109. At 500 generations, we observed a reproducible increase in GR, in all populations. The faster
evolved populations (GT= 6hs), showed a reduction of 30% of GT compared to the non-evolved same
population (GT = 8,5hs). Fast growing clones were isolated from these populations and were fully
sequenced. They also showed an improved growth, consistent with the observed at population levels.
In the future, these two approaches will lead us to a better understanding of the genomic factors that
shape GR, and will make it possible to reprogram the bacterial GR.

MM20- INFLUENZA-INFECTED CELLS INCREASE LEVOFLOXACIN TOLERANCE OF Streptococcus
pneumoniae

Herndndez-Morfa M, Reinoso-Vizcaino N, Olivero N, Zappia V, Cortes P, Jaime A, Echenique J
CIBICI-CONICET, Dpto. Bioquimica Clinica, Facultad de Cs. Quimicas, Universidad Nacional de Cordoba.
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Streptococcus pneumoniae is a major bacterial pathogen that usually colonizes the upper respiratory
tract and causes pneumonia, bacteremia, and meningitis in humans. Pneumococcal infections are
usually treated with beta-lactams and fluoroquinolones (FQs), and FQ resistance has been reported in
this pathogen. In our lab, we have reported that host cell oxidative stress induces FQ tolerance, an
unusual ability to tolerate the antibiotic effects. We have also demonstrated that intracellular survival
of S. pneumoniae increases in host cells that are coinfected with the influenza A virus (IAV), and M2,
a viral inhibitor of the autophagosome/lysosome fusion, mimics that phenotype. This synergistic
mechanism depends on the SirRH two-component system of S. pneumoniae, which controls the
expression of pneumococcal stress genes needed for survival in host cells. The main purpose of this
work was to determine the impact of influenza A infection on the induction of FQ tolerance of
intracellular S. pneumoniae. To study this phenomenon, A549 pneumocytes were coinfected with the
IAV and S. pneumoniae, and we found a significant increase in the FQ tolerance compared to A549
cells infected only with pneumococci. We detected that the cytoplasmic ROS levels were increased in
IAV-infected cells, indicating that the respiratory burst induced by IAV could be involved in this
mechanism. When A549 cells were previously infected with IAV for 24 h, and then treated with NAC
(a known ROS inhibitor) for 1 h before bacterial infection, we found a decrease in FQ tolerance of S.
pneumoniae. To analyze the putative contribution of autophagy in the 1AV-induced FQ tolerance in
host cells, we coinfected MEF and MEF-atg5-KO (deficient in autophagy) cells with 1AV and S.
pneumoniae. In coinfected MEF cells we observed a similar FQ tolerance level to that observed in A549
cells, however, in MEF-atg5-KO we observed a decreased FQ tolerance. Altogether, these results
suggest that FQ tolerance develops in coinfected cells in a ROS-dependent manner and this
phenomenon occurs only in autophagy-proficient cells. These findings are clinically relevant due to
this tolerance mechanism predisposes to FQ resistance with probable complications in the
antimicrobial treatment of pneumococcal infections.

MM21-METABOLIC ENGINEERING FOR THE BIOSYNTHESIS OF SURFACTIN IN Bacillus subtilis
Jirgl LW, Bartolini M, Bracalente F, Arabolaza A, Gramajo H

Instituto de Biologia Molecular y Celular de Rosario (IBR-CONICET). Facultad de Ciencias Bioquimicas y
Farmacéuticas (FBIOyF), Universidad Nacional de Rosario (UNR).

Natural products, such as biosurfactants, have gained great relevance within different industries
thanks to various distinctive properties compared to other synthetic surfactants, such as; mild
production conditions, multifunctionality, higher biodegradability and lower toxicity. Particularly,
based on the chemical structure, one type of biosurfactants are the lipopeptides. These compounds
are produced by microorganisms, being the best characterized those synthesized mainly by bacteria
of the Bacillus genus. Lipopeptides have low toxicity, great structural diversity and different capacities,
including reducing surface tension, altering foam formation, acting as emulsifying and dispersing
agents, among others. One of the most important and studied lipopeptide is surfactin, a
cycloheptapeptide linked to a fatty acid (FA) chain produced by B. subtilis. Recently, many efforts have
been made to achieve an efficient biosurfactant production using microorganism as "biofactories".
Although an encouraging progress has been made, the low productivity that lipopeptide synthesis
generally has still remains the main limitation to overcome in order to have an efficient productive
platform. In this context, we propose to construct recombinant B. subtilis strains capable of
overproduce surfactin. Therefore, in order to analyze the impact of FA metabolism on surfactin
production, we generated single and multiple mutants in different components of the FA degradation
pathway. In addition, other strategies directed to manipulate the FA content included: the

178

Pagina web SAMIGE: www.samige.org.ar
Contacto: info@samige.org.ar



construction of mutants in the global transcriptional regulator of lipid synthesis, FapR, and the
overexpression of the endogenous acetyl-CoA carboxylase (ACC) complex of B. subtilis. The first
specific step in FA synthesis is the generation of malonyl-CoA, which is catalyzed by this complex, being
a fundamental step for an optimal rate of lipid production. Consequently, surfactin production by all
the recombinant strains constructed under different culture conditions was analyzed, in terms of yield
and FA profiling, applying various analytical methods. High-performance liquid chromatography
coupled to a mass spectrometer (HPLC-MS) was used for the quantification of surfactin and UPLC-MS
was applied to determine FA variants and their relative proportions.

MM22- EXPERIMENTAL EVOLUTION OF Vibrio cholerae SHOWS INTERPLAY BETWEEN MOTILITY AND
GROWTH INDEPENDENT OF CHROMOSOMAL POSITION OF RIBOSOMAL GENES.

Larotonda L*?, Val, ME? , Comerci D* , Mazel D?, Soler Bistué A*?

1) Instituto de Investigaciones Biotecnoldgicas “Dr. Rodolfo A. Ugalde” UNSAM/CONICET, San Martin,
Buenos Aires, Argentina. 2) Institut Pasteur, Université de Paris Cité, Unité Plasticité du Génome
Bactérien, Paris, Francia.

It is unclear how gene order within the chromosome influences bacterial evolution. The genomic
location of genes encoding the flow of genetic information is biased towards the replication origin
(oriC) in fast-growing bacteria. Under optimal conditions, fast-growing bacteria overlap replication
rounds, a process called multi-fork replication. Hence, genes close to the oriC benefit from a relatively
higher dose during exponential growth. In previous work we aimed at studying the role of
chromosomal location of genes encoding the flow of genetic information on cell physiology. We
relocated the S10-spec-a locus (S10), the main ribosomal protein gene locus, and rplKAJL-rpoBC
(rpoBC) locus, encoding the catalytic core of the RNA polymerase, to different chromosomal positions
in the fast-growing pathogen V. cholerae. We found that growth rate (GR) and fitness inversely
correlated the distance between each locus and oriC. To gain insight into the evolutionary effect of RP
genomic position, we evolved strains bearing S10 at its current location or far from oriC for 1000
generations. Although all populations increased their GR along the experiment the differences
between the latter and the former persisted. Deep-sequencing showed that populations fixed on
average 1 mutation each 100 generations mainly at genes linked to flagellum biosynthesis regulation,
lipopolysaccharide synthesis, chemotaxis, biofilm and quorum sensing. We selected fast-growing
clones displaying a ~10% GR increment finding that they harbored inactivating mutations at, among
other sites, flagellum master regulators fIrAB. Using a novel multiple genome editing technique called
Multiplex Genome Editing by Natural Transformation we introduced these single mutations into naive
V. cholerae strains. We observed a ~10% increase in growth rate demonstrating the role of these
mutations in GR increase. Therefore, along the evolution V. cholerae increases its GR independently
of the position of genes encoding ribosomal genes. The lack of suppressor mutations compensating
S10 genomic location demonstrates that gene order influences the evolution of bacterial lineages in
the long run.

MM23-THE T2SS OF Serratia marcescens PROMOTES THE ELIMINATION OF MICROBIAL
COMPETITORS

Sartori MS, Garcia Véscovi E, Mariscotti JF
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Instituto de Biologia Molecular y Celular de Rosario, CONICET-UNR, Rosario.

Serratia marcescens is an opportunistic human pathogen that represents a growing problem for public
health, particularly in hospitalized or immunocompromised patients. Despite its clinical prevalence,
factors and mechanisms that contribute to Serratia pathogenesis remain unclear. S. marcescens ability
to adapt to and survive in either hostile or changing environments also relates to the bacterial capacity
to express a wide range of secreted enzymes, including chitinases, phospholipase, haemolysin,
nuclease and proteases. The type Il secretion system (T2SS) is a multiprotein secretion complex,
present in a wide variety of organisms and frequently implicated in virulence. In our clinical RM66262
strain, we found the presence of a T2SS, which is chromosomally encoded in the majority of clinical
isolates, but is absent from most non-clinical isolates including S. marcescens Db11, a reference strain.
However, the substrates of the RM66262 T2SS, environmental signals and regulatory factors that
modulate its expression are unknown. The objective of this work is to determine the role of T2SS in S.
marcescens RM66262. We have assessed the regulation of T2SS using a gfp-containing reporter
plasmid. Results showed that T2SS expression is induced during the stationary growth phase. One
conspicuous defense of vertebrates against bacterial infections is nutrient deprivation, which prevents
bacterial growth in a process termed nutritional immunity. The most significant form of nutritional
immunity is the sequestration of iron. We found that under iron-depleted conditions, the transcription
levels of PT25S-gfp is two-times increased than in iron-suppled medium. Performing killing assays
between S. marcescens RM66262 and E. coli, P. aeruginosa or S. marcescens Dbll, we have
determined that T2SS contributes, together with T6SS, to inter-species and intra-species elimination
of microbial competitors. In addition, we found that that T2SS expression is five-times increased when
S. marcescens RM66262 was challenged in competition assays using Acinetobacter nosocomialis as
attacker. Taken together, our results suggest that in S. marcescens the regulated expression of T2SS
would constitute a survival strategy in bacterial competition.

MM24-THE SECOND MESSENGER C-DI-GMP IS REQUIRED FOR Pseudomonas aeruginosa
COMPETITION AGAINST Staphylococcus aureus

Martino RAY, Smania AM*and Tribrelli PM?

1) CIQUIBIC-CONICET. Departamento de Quimica Bioldgica Ranwel-Caputto, Facultad de Ciencias
Quimicas, Universidad Nacional de Coérdoba. 2) IQUIBICEN-CONICET. Departamento de Quimica
Bioldgica, FCEyN-UBA

The airways of cystic fibrosis (CF) patients are colonized by multiple microorganisms whose prevalence
varies with age. The two most commonly found bacteria in the mucus of CF patients are Pseudomonas
aeruginosa and Staphylococcus aureus. The interaction between them has been widely studied and it
is commonly admitted that P. aeruginosa outcompetes S. aureus. In this case, P. aeruginosa produces
many molecules to inhibit the growth or even lysate S. aureus to compete for space and nutrients. The
in vitro co-culture of both bacteria stimulates P. aeruginosa virulence factor production such as 4-
hydroxy-2-heptylquinoline N-oxide (HQNO), phenazines, and the protease LasA. The second
messenger bis-(3"->5")-cyclic dimeric guanosine monophosphate (c-di-GMP) governs a wide range of
cellular responses including biofilm formation, siderophore production, and virulence. C-di-GMP levels
are modulated by diguanylate cyclases (DGCs, with the canonical GGDEF motif) and
phosphodiesterases (PDEs, with either EAL or HD-GYP domains). P. aeruginosa genome possesses
more than 40 genes predicted to encode for DGCs and PDEs. Here, we explored whether the specific
action of these DGCs was a prerequisite for competition against S. aureus. For that, we use a P.
aeruginosa UCBPP-PA14 DGC-free strain, previously engineered by a CRISPR/Cas9-based multiplex
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genome edition tool, which in consequence has no detectable levels of c-di-GMP. By in vitro
competition assays, we confront P. aeruginosa with two S. aureus strains, USA300 and HGOO1. In both
cases, inhibition of S. aureus growth by the DCG-free strain was lower than PA14 wild type (WT).
Interestingly, restoring c-di-GMP levels by expressing the gene encoding for the DGC WspR
significantly increased S. aureus growth inhibition and competitiveness. Further analysis showed that
high levels of c-di-GMP produced just by WspR significantly increase the expression of pyocyanin
(PYO), which may be mediating S. aureus growth inhibition and competitiveness restoration even in
the absence of all remaining DGCs.

MM25-INVOLVEMENT OF THE DIGUANYLATE CYCLASE PA14_23130 IN THE C-DI-GMP SIGNALING
NETWORK OF Pseudomonas aeruginosa.

Gigena J, Tenaglia AH, Smania AM, Martino RA

CIQUIBIC-CONICET. Departamento de Quimica Bioldgica Ranwel-Caputto, Facultad de Ciencias
Quimicas, Universidad Nacional de Cordoba.

The second messenger bis-(3">5")-cyclic dimeric guanosine monophosphate (c-di-GMP) governs a
wide range of cellular responses including biofilm formation, motility, siderophore production and
virulence. In response to internal or external cues, c-di-GMP levels are modulated by diguanylate
cyclases (DGCs, with the canonical GGDEF motif) and phosphodiesterases (PDEs, with either EAL or
HD-GYP domains). DGCs and PDEs catalyze c-di-GMP synthesis and breakdown, respectively.
Pseudomonas aeruginosa is endowed with 40 enzymes including DGC, PDE, and others carrying both
domains. Understanding how this complex network is regulated and works orchestrating bacterial life
is challenging. While the intracellular level of c-di-GMP is known to be tightly regulated, the molecular
mechanisms of control are still unclear. It has been proposed that five DGCs (bifA, dgcH, dipA,
PA14 03720 y PA14_03790), highly conserved along the genus Pseudomonas and with invariable
expression profiles, form a core of enzymes required for the maintenance of the basal level of c-di-
GMP in P. aeruginosa. To inquire into the mechanism controlling c-di-GMP levels, we have previously
engineered a P. aeruginosa UCBPP-PA14 diguanylate cyclase-free strain (DGC-free) by a CRISPR/Cas9-
based multiplex genome edition tool. This strain allows us to study the role of single DGCs in the
absence of all the other ones. Here, we analyzed the role of a DGC encoded in ORF PA14 23130, one
of the few cytoplasmatic enzymes holding the classical domain GGEEF and has been barely studied in
P. aeruginosa. Overexpression of PA14_23130 from the pJN23130 plasmid in a PA14 wild-type (WT)
background did not affect biofilms formation nor modify swarming behavior. However, when
expressed in the DGC-free strain, PA14_23130 intriguingly induced biofilms biomass production up to
two times greater than in the WT strain. Facing this observation, we are currently exploring the
hypothesis that in the WT strain, c-di-GMP particularly produced by PA14 23130 is regulated by one
or more of the enzymes that belong to the core antagonizing PA14_23130. This regulation would
control the global cellular response and buffer DGC PA14_23130 output. This study provides insights
into the role of the DGC PA14_23130 and exemplified, at the same time, the use of the DGC-free
innovative tool for the genetic exploration of the multilayered and highly complex c-di-GMP network
in the opportunistic pathogen Pseudomonas aeruginosa.

MM26-NDM-1 HOMOLOGUES FOUND IN DIVERSE ENVIRONMENTAL NICHES

Carnevale MC?, Palacios AR?, Vila AJ*?
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1) Instituto de Biologia Molecular y Celular de Rosario (IBR, CONICET-UNR)-Rosario Santa Fe-
Argentina. 2) Area Biofisica, Facultad de Ciencias Bioquimicas y Farmacéuticas, Universidad Nacional
de Rosario-Rosario-Santa Fe-Argentina.

The emergence of bacteria resistant to antibiotics threatens the extraordinary health benefits that
humanity has achieved since the advent of these life-saving drugs. Carbapenems are the latest
generation of B-lactam antibiotics and, as such, they are currently employed as last-resort drugs in
intensive care units. Metallo-B-lactamases (MBLs) represent one class of B-lactamases, that have
become relevant due to their ability to hydrolyze carbapenems. Among MBLs, the New Delhi Metallo-
B-lactamase (NDM-1) has shown so far the fastest and largest geographical spread, involving more
than 100 countries. At present time, NDM-1 and its 42 allelic variants are the only MBLs of clinical
impact that are membrane-anchored, which gives them a high stability against metal limitation and
the ability to be secreted into outer membrane vesicles (OMVs). MBLs, such as many other forms of
antibiotic resistance, long predate the discovery and application of antibiotics by human. In this way,
the antibiotic resistance that results from the diversity of environmental microorganisms allows us to
predict the existence of MBLs shearing some of the resistance determinants found in NDM-1 mainly
related to their membrane anchoring, heterologous expression and carbapenemase activity. To
confirm that prediction we performed a bioinformatic analysis and found 261 NDM-1 homologues
from bacterial genomes, and selected 15 of them for a detailed study. All these enzymes were
successfully expressed in E. coli. Through Western Blot experiments we could detect that 7 of these
MBLs showed membrane association similar to NDM-1. Then, analysing the Minimum Inhibitory
Concentrations (MICs), all of them showed activity to at least one class of B-lactam antibiotics and 11
of these MBLs conferred resistance to carbapenems, although to a lesser extent than NDM-1. The
resistance phenotype of these enzymes under Zn(ll) deprivation conditions showed that some these
are able to resist the action of a potent chelating agent. Our findings show a potential adaptive
advantage in these NDM-1 homologues transference to pathogens which may anticipate future
clinical challenges.

MM27-Azospirillum baldaniorum SP245 INDUCE BIOFILM FORMATION AND SWITCH TO A
MICROAEROBIC METABOLISM WHEN CO-CULTURED WITH Pseudomonas fluorescens A506.

Amenta MB?, Maroniche GM*?, Bonato P, Diaz P*, Pagnussat LA*?, Souza EM?, Creus CM*

1) Facultad de Ciencias Agrarias, Universidad Nacional de Mar del Plata (UNMdP), Balcarce, Buenos
Aires, Argentina. 2) Consejo Nacional de Investigaciones Cientificas y Técnicas (CONICET), Argentina.
3) Departamento de Bioquimica e Biologia Molecular, Universidade Federal do Parana (UFPR),
Curitiba, Parana, Brazil.

Azospirillum and Pseudomonas are two genera of rhizobacteria that are often used together to
develop crop inoculants. The success of the interaction between them depends on the strain
compatibility and the culture conditions. Previous results from our laboratory indicated that in mixed
macrocolony biofilms P. fluorescens A506 is able to stimulate the growth of A. baldaniorum Sp245,
while Sp245 negatively affects the growth of A506. In this work, we investigated the underlying
mechanisms of this interaction through RNA-seq focusing mainly on changes in the transcription
profile of Sp245. Total RNA was isolated from single and mixed Sp245 and A506 cultures grown in
polystyrene Petri dishes and NFb-NOs" liquid media for 2 days under static conditions, in triplicates.
The mRNA was enriched, fragmented and converted to cDNA, which was then amplified and
sequenced on an lon Proton platform. Output reads were filtered, fractionated by mapping to genomic
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sequences with Bowtie2, and analyzed for differential expression with feature Counts and DESeq?2.
The results allowed us to identify 245 genes from Sp245 that were differentially expressed in mixed
cultures (FDR<0.05 and logz>%1.5). When co-cultured with A506, Sp245 upregulated several genes
related to carbon uptake and metabolism, stress response, T6SS secretion system and nitrogen
fixation; and downregulated genes associated to cellular cycle, motility, chemotaxis, aerobic
catabolism and denitrification, among others. These results suggest that Sp245 adapts to the presence
of A506 switching to a microaerobic metabolism and inducing a state of resistance/endurance,
possibly by increasing biofilm formation. To test this hypothesis, we analyzed the number of total,
planktonic and attached cells of Sp245 and A506 in static single and mixed cultures. We observed that
total growth of Sp245 is not influenced by the presence of A506, while A506 decreases its growth by
an order of magnitude when cultured with Sp245. Furthermore, we found that Sp245 tends to develop
more biofilm when cultivated with A506 as opposed to when grown alone. When we swapped out
Sp245 for Faj164, an isogenic mutant of Sp245 deficient in a periplasmic nitrate reductase (NapA’) that
struggles to thrive under microerophilic conditions when using nitrate as N source, that tendency was
reversed. Taken together, these evidences indicate that A. baldaniorum Sp245 and P. fluorescens A506
compete when co-cultured in static culture biofilms. As a consequence, Azospirillum induce stress-
coping mechanisms, such as biofilm formation, and Pseudomonas reduces its growth. In addition, our
results suggest that oxygen plays an important role in modulating the interaction between both strains
in static culture biofilms.

MM28-ANTIMICROBIAL AND ANTIBIOFILM ACTIVITY OF THE DESIGNED PEPTIDE P1 AGAINST
Pseudomonas aeruginosa M13513 CLINICAL ISOLATE

Martinez M**% , Corleto M*3, Maffia P*%3

1) Universidad Nacional de Hurlingham - Villa Tesei - Bs. As - Argentina. 2) Universidad Nacional de
Quilmes - Bernal - Bs. As - Argentina. 3) CONICET - Buenos Aires - Argentina

In the last years, the decreasing effectiveness of conventional antimicrobial-drugs has caused serious
problems due to the rapid emergence of multidrug-resistant pathogens. This situation has brought
attention to other antimicrobial agents like antimicrobial peptides (AMPs), as they are considered an
alternative to conventional drugs. These compounds target bacterial membranes for their activity,
which gives them a broad spectrum of action and less probable resistance development. Furthermore,
in the context of the latest pandemic threats, it is imperative to develop new strategies to offer
effective antimicrobial therapies for patients with long term hospitalization. Our group has been
working with designed synthetic antimicrobial peptides studying its mode of action. In this work we
performed specific modifications in the amino acid sequence of two designed peptides, P1 and P7, in
order to increase the amphipathicity, net charge and alpha helix content. These features are well
known to increase the interaction with membranes. Subsequently, we proceeded to the analysis of
the antimicrobial activity. The minimum inhibitory concentrations (MICs) and the bactericidal effect
were determined by the microdilution broth assay and the killing kinetics method, respectively. The
toxicity was evaluated by testing hemolysis of murine and human erythrocytes. Afterwards, we tested
P1, the less toxic AMP, against the clinical isolate Pseudomonas aeruginosa M13513. Besides the
antimicrobial activity, the antibiofilm properties were studied, assaying the inhibition of biofilm
formation and the disruption biofilm and cell viability, by crystal violet method and confocal
microscopy. P1 showed the same MIC value in both the carbapenem resistant isolated P. aeruginosa
and the sensitive strain PAO1. Regarding anti-biofilm activity, P1 showed biofilm inhibition at 0.5 and
1 MIC (p<0.001) and remarkable biofilm disruption and toxicity on cells within the biofilm even at the
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lowest concentration tested (p<0.001). The same results were confirmed by confocal microscopy
experiments showing significant reduction in the live/dead cell ratio (p<0.001).

MM29-ROLE OF THE 2-METHYLCITRATE CYCLE IN PHENOTYPES RELATED WITH SECONDARY
METABOLISM IN Burkholderia ambifaria T16

Bertea M, Vinacour M, Ruiz J.

Instituto de Investigaciones en Biociencias Agricolas y Ambientales (INBA-CONICET). Facultad de
Agronomia (UBA), Ciudad Auténoma de Buenos Aires, Buenos Aires, Argentina.

The 2-methylcitrate cycle (2-MCC) is a carbon anaplerotic pathway widely distributed among bacteria
and fungi where propionate or propionyl-CoA are converted to pyruvate and succinate by the
sequential action of the enzymes PrpE, PrpC, AcnD/PrpF and PrpB. The expression of the 2-MCC genes
is activated by the PrpR regulator. In fungi, the 2-MCC is required for development and for different
traits related with secondary metabolism. However, there is not much information about the influence
of the 2-MCC on secondary metabolism in bacteria. Therefore, the aim of this work was to study the
role of the 2-MCC on some phenotypes associated with secondary metabolism in the soil bacterium
Burkholderia ambifaria T16. Protease, lipase and hemolytic activities, as well as antagonism against
the yeast pathogen Candida albicans were evaluated in the wild type strain B. ambifaria T16, in
mutants with mini-Tn5 insertions in different genes belonging to the 2-MCC (prpR and the structural
genes prpF and prpB) and in an isogenic AprpB mutant. Protease, lipase and hemolytic activity assays
were performed in milk, egg and blood agar plates, respectively. The antagonism against C. albicans
was evaluated using an overlay assay in which YPD soft agar mixed with a fresh C. albicans culture was
poured onto an LB agar plate containing the bacterial colonies. In all the mentioned assays, the
diameter of the colonies and the diameter of their respective halos were measured after incubation
to calculate an index that was defined as the ratio between the diameter of the colony plus halo and
the diameter of the colony. Lipase activity assays showed minor differences between the wild type
and the mutant strains. The degradation indexes obtained for the mutant strains were lower than that
of the wild type strain, with the exception of the strain with an insertion of the mini-Tn5 at the 3’end
of prpB, which showed a degradation index similar to the wild type. Analogous results were obtained
for the hemolytic activity. Meanwhile, the antagonism and protease assays showed largest differences
between the wild type and the mutant strains. A complete absence of halo or reduced ones were
observed for all the mutant strains. Then, a complementation assay was performed, in which the prpB
gene cloned under an IPTG inducible promoter was introduced into the AprpB strain. However, prpB
gene induction by the addition of IPTG was not able to restore the wild type phenotypes in the AprpB
strain. Our results demonstrate that mutations in genes belonging to the 2-MCC in B. ambifaria affect
protease and antagonism against C. albicans and, to a lesser degree, lipase and hemolytic activities.
Furthermore, the inability to complement the wild type phenotypes in the AprpB strain by introducing
the prpB gene under the control of an inducible synthetic promoter, suggests an important role of
different regulators on the expression of the prpB gene.

MM30-CHARACTERIZATION OF REPLICATION MODULES IN Acinetobacter baumannii RESISTANCE
PLASMIDS

Sanchez R; Giacone L, Marchiaro P, Limansky A, Mordn-Barrio J, Viale AM
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Instituto de Biologia Molecular y Celular de Rosario (IBR-CONICET), Facultad de Ciencias Bioquimicas y
Farmacéuticas (UNR), Rosario.

The global spread of multidrug resistance (MDR), and in particular resistance to last-resource
carbapenem B-lactams, among the clinical population of the healthcare-associated opportunistic
pathogen Acinetobacter baumannii represents nowadays a major concern. The most frequent cause
of carbapenem resistance among clinical A. baumannii strains is the horizontal acquisition of
carbapenem-hydrolyzing class-D B-lactamases (CHDL), with the cognate blaoxa genes being most
frequently carried by plasmids endowed with replication modules carrying replication initiation
protein genes (repAci) of the Rep_3 (PF01051) superfamily (Rep_3 plasmids). To date, 20 to 30
different Rep_3 repAci genes have been described, largely on the basis of sequence comparisons and
phylogenetic analyses. Many A. baumannii Rep_3 plasmids contain more than one replicon, posing
guestions on their general functionality, incompatibility, and role(s), but few functional analyses have
been conducted on these matters. We have previously sequenced and characterized four different
Rep_3 plasmids (pAb244_7, pAb242 9, pAb242_ 12 and pAb242 25) housed by three local MDR A.
baumannii clinical strains of the CC15(P) clonal complex, two of them displaying additional
carbapenem resistance (CRAB strains) (Cameranesi et al. 2018, 2020). pAb242_25, present only in
CRAB strains, is a bi-replicon containing repAci23 and repAci22 genes and also carries a blaoxa-ss- and
TnaphA6-containing adaptive module conferring carbapenem and amikacin resistance. The other
three plasmids contain only one replicon module each with the following repAci genes: repAci4 in both
pAb244 7 and pAb242_9, and repAci21 in pAb242_12. All contain the characteristic iteron repetitive
sequences upstream of the corresponding repAci genes, indicating their mode of replication. Cloning
of each of these replication modules in appropriate plasmid vectors indicated that all of them are
functional in an Acinetobacter host, although some differences were observed concerning stability
between replicons. Moreover, transformation with different combinations of the analyzed replication
modules indicated that all of them could co-exist in the same host, suggesting their belonging to
different incompatibility groups. qPCR assays indicated that they were present in copy numbers that
ranged between 4 and 6 per Acinetobacter cell, suggesting that they represent medium-copy number
replicons. The overall observations indicate that all of the four analyzed A. baumannii replicons were
functional, represent medium-copy number replicons, and could also be assigned to different
incompatibility groups. Moreover, they open significant questions on their cross-regulation in the
Acinetobacter cell, in particular when co-existing in a multi-replicon plasmid.

MM31-IDENTIFICATION OF GENES INVOLVED IN MN(Il) OXIDATION PROCESS IN Pseudomonas
resinovorans STRAIN MOB-513

Parra L%, Piazza A% Ottado J*, Gottig N*

1) Instituto de Biologia Molecular y Celular de Rosario (IBR-CONICET-UNR) Rosario -Santa Fe-
Argentina. 2) Molecular Microbiology Department, John Innes Centre - Norwich - Norfolk - United
Kingdom

The presence of soluble manganese Mn(ll) affects the quality of groundwater, a source of drinking
water for many populations, and is an important environmental concern. Biological sand filter
technology, based on bacterial oxidation of metals to form insoluble oxides that can be filtered out of
the water, is widely used for groundwater potabilization. Bioaugmentation of biological sand filters
with Mn(ll)-oxidizing bacteria (MOB) is used to increase Mn removal efficiencies from groundwater.
The environmental isolate Pseudomonas resinovorans strain MOB-513 improves Mn groundwater
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removal. Interestingly, previous studies showed that this bacterium can oxidize Mn(ll) only in the
biofilm lifestyle and that c-di-GMP, a second messenger crucially involved in Pseudomonas biofilm
formation, increases biofilm-formation and Mn(ll)-oxidizing capabilities in MOB-513. In addition, it
was determined that this novel role for c-di-GMP in the up-regulation of Mn(ll) oxidation is performed
through induction of the expression of Manganese-Oxidizing Peroxidase (MOP) enzymes. In order to
identify genes involved in MOP expression and additional regulatory factors of Mn(ll) oxidation, in this
work, a transposon (Tn) mutagenesis was performed in MOB-513. The pALMAR-3 plasmid harboring
the Tn5 was introduced into MOB-513 by electroporation and the transformants were selected in
Lept-Mn medium, especially used for Mn(ll) oxidation, supplemented with tetracicline 12,5 pg/ml. In
this medium the clones that oxidize Mn(ll) can be visualized by the appearance of a brown color due
to Mn oxides. A total of 30.000 transformants were obtained and 428 were white indicating the lack
of Mn(ll) oxidation in these clones, on the other hand 284 clones showed a higher capacity of Mn(ll)
oxidation than MOB-513 wild type. For these mutant clones two sets of PCR primers were used to
amplify the DNA flanking the transposon insertion performing colony PCR assays. In PCR round 1, an
arbitrary primer (ARB-1B), and TnExt ALMAR3-PCR (which is complementary to the transposon
sequence) were used and for the PCR round 2 (that enhance the amount of the specific product), the
arbitrary primer ARB-1 and Tnint ALMAR3-seq were used. The PCR products were purified and
sequenced using the Tnint primer in LMBA-FCByF-UNR. This strategy allows the identification of
several genes that encode transcription factors, two component system response regulators and
proteins involved in biofilm formation. Future studies with these mutants may allow to determine the
specific roles of the mutated genes in Mn(ll) oxidation and also if they have a link with c-di-GMP
regulatory network.

MM32-PRODUCTION OF NEW OLEOCHEMICHALS IN MICROORGANISMS

Pascutti F, Arabolaza A, Gramajo H
IBR-CONICET. Facultad de Ciencias Bioquimicas y Farmacéuticas. UNR

Since the escalating cost of crude oil and the increasing concerns about its finite supply, there is an
emerging strategic need to develop additional renewable products from plant, algae or
microorganisms. In this context, there are considerable environmental and economic drivers to
develop new and improved bio-based chemicals. Particularly, oleochemicals such as free fatty acids
(FA), triglycerides (TAG) and wax esters (WE) are considered as viable alternatives, to most of the
currently used petrochemicals.

On the other hand, oleochemicals generally derived from plants, are comprised mostly of long chain
fatty acids (LCFA), whilst medium chain fatty acids are restricted only to a limited number of crops
that are not suitable for their mass agronomic production. Neutral lipids, such as TAG and WE,
comprised of medium chain fatty acids (MCFA) are gaining relevance in the food, jet-fuel, lubricants,
plastics and cosmetic industries, given their differential physicochemical characteristics. Furthermore,
the lubricant industry also relies on the use of petrochemicals derived components for the production
of synthetic or semi-synthetic WE. These molecules present several advantages over vegetable oils in
their use as lubricants, mostly due to their high oxidation stabilities and resistance to hydrolysis.
Nevertheless, due to the high costs of obtaining WE from existing sources, their use is limited to
specialized and high value product areas such as cosmetic, pharmaceutical and/or specialty lubricants.
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In this context, microbial-cell-factories are an attractive model for the production of specific products
as it provides the opportunity to convert sustainable biomass into high value chemicals. The assembly
of metabolic activities derived from different organisms allows the reconstitution of designed
biosynthetic pathways for the production of novel molecules with desired features. With the aim of
producing novel lipids, such as TAG and WE containing MCFA we propose the synthesis of these
molecules using Escherichia coli as a platform. To achieve this, we first sequenced the genome of two
Rhodococcus strains isolated from contaminated sources, with the ability to synthesize neutral lipids
esterified with diverse acyl-chain FA. Wax ester synthase/diacilglycerol: acyltrasnferase (WS/DGAT)
are the key enzymes for production of WE and TAG in bacteria. We found 20 different WS/DGAT
homologs from the sequenced genomes; 4 of them were selected based in phylogenetic analysis and
heterologously expressed in a genetically modified E. coli (AdgkA AfadE AaraBAD) in order to analyze
their ability to incorporate MCFA into the neutral lipids. Thin layer chromatography, GC-MS and LC-
MS confirmed the synthesis of TAG containing MCFA in the four recombinant strains. Further research
is necessary to determine which of these WS/DGAT enzymes is most proficient at incorporating MCFA
into neutral lipids.

MM33-A PERIPLASMIC METALLOCHAPERONE OF THE CATION DIFFUSION FACILITATOR YIIP IS
REQUIRED FOR ZN?%* SENSING IN Pseudomonas aeruginosa.

Mihelj PY, Moreyra T, Carrizo ME?, Raimunda D*

1) Instituto de Investigaciones Médicas Mercedes y Martin Ferreyra, INIMEC. 2) Centro de
Investigaciones en Quimica Bioldgica de Cordoba CIQUIBIC. 1, 2) CONICET- Universidad Nacional de
Cordoba. Argentina.

Transition metals (TM) are fundamental in the cellular physiology of all living organisms. Zinc is one of
them as it participates as an enzyme co-factor and in signaling pathways. Thus, cells require a fine
tuning of the metal allocation. Zn?* transporters assisted by metallochaperones are key players in this
process, and in gram-negative bacteria, YiiP, a member of the Cation Diffusion Facilitator (CDF) family
exports Zn?* from the cytosol to the periplasm. However, there is yet no evidence of a partnering
metallochaperone. Here we provide evidences that in Pseudomonas aeruginosa, YiiP/PA3963
participates in a Zn-dependent signaling pathways assisted by a metallochaperone encoded by the
PA3962 locus. Bioinformatic studies showed that PA3962 displays a 3D structural similarity with both
CopZ, a Cu* metallochaperone from Bacillus subtilis, and the N-terminal soluble domain of Zn**-Pls-
ATPases. A BLAST analysis shows that this protein is unique in the clade of Pseudomonadales. Several
amino acids candidates for divalent TM coordination were identified. In order to assess the functional
role of PA3962 we performed TM (Co?*, Fe?*, Mn?*, Ni?*, Zn%*) binding assay using PAR (4-(2-Pyridylazo)
resorcinol) colorimetric assay and observed a preference for Zn?* binding with a 1:1 stoichiometry.
Due to the role of the periplasmic Zn?* -sensing system CzcS-CzcR in imipenem resistance associated
to OprD transcriptional regulation described in P. aeruginosa we tested the response of the insertional
mutant PA3962::Tn5 strain to this antibiotic and observed an increased sensitivity like previously
described in yiiP::Tn5. This sensitivity decreased in yiiP::Tn5 in the presence of Zn** while PA3962::Tn5
seemed insensitive to the TM. In light of these results, we propose that PA3962, hereafter periplasmic
metallochaperone of YiiP (PmcY) facilitates Zn?* sensing by the two-component system CzcR/CzcS.
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MM34-STRUCTURAL AND FUNCTIONAL CHARACTERIZATION OF THE CATALYTIC SITE IN FUNGAL
LACCASES OF BIOTECHNOLOGICAL INTEREST: MOLECULAR KEYS TO LIGAND COUPLING

Ayala Schimpf AR*?, Gamarra MD*?, Fonseca MI*?, Zapata PD*2.

1) Universidad Nacional de Misiones. Facultad de Ciencias Exactas Quimicas y Naturales. Instituto de
Biotecnologia Misiones. Laboratorio de Biotecnologia Molecular. Misiones, Argentina. 2) CONICET,
Buenos Aires, Argentina.

White-rot basidiomycete laccases are capable of catalyzing the oxidation of a wide range of substrates,
resulting in excellent biotechnological candidates for biodegradation and monitoring of
environmental compounds; that is why it is necessary to delve into the particularities of the interaction
between the active site of these enzymes with the different substrates of interest, making use of
reported models with co-crystallized substrates such as ABTS. In this sense, Molecular Docking
simulations allow protein-ligand coupling to be predicted, and it has been reported that by having
information on ideal sites (pharmacophoric) of the receptor, docking is considerably improved in
terms of precision and energy. The objective of the work was to characterize the catalytic site of three
laccases belonging to the fungus Pleurotus pulmonarius LBM 105 from the analysis of the interaction
sites and residues involved in the conformations resulting from the coupling with ABTS. The three
laccases Pplacl, Ppul2 and PpAS3 (GenBank Acc.No. OK403251.1, OK403252.1, OK403253.1) were
homology modeled by Phyre2, using the laccase structure of Trametes versicolor (PDBID: 1GYC) as
template. To evaluate the validity and quality of the structures obtained, the MolProbity server was
used. Subsequently, the models were contrasted with the co-crystallized structure of the Bacillus
subtilis laccase (PDBID: 3ZDW) as a reference for the characterization of the amino acid environment
of each model. Then, the calculation of the pharmacophoric sites was carried out using from the
ideal_sites.py AutoDockTools module available inside the MGLTools1.5.7 package. Finally, an amino
acid mask of the potential active site obtained in the calculations using CASTp 3.0 and DoGSiteScorer
was defined. The results were compared against the 3ZDW crystal (containing co-crystallized ABTS)
expressed in RMSD values for each case. The molecular docking study was performed using AutoDock
4.2. The MolProbity score obtained was 1.58 (Pplacl), 1.57 (Ppul2), and 2.28 (laclll). All laccases had
correspondence with the crystallized ABTS binding site, showing the same electron acceptor site
present in interaction with one of the histidines that coordinates Cu; Pplacl and Ppul2 presented a
hydrophobic region within the pocket very close to the T1 site indicating a strong interaction with a
hydrophobic or aromatic group of the ligand while PpAS3 revealed other acceptor sites, with a polar
environment capable of stabilizing the binding of polar groups. Using these biases in coupling with
ABTS generated structural conformations of high affinity energy and greater similarity to the
crystallized structure: Pplacl (-5.42 kcal/mol?), Ppul2 (-9.92 kcal/mol?) and PpAS3 (-6.56 kcal/mol?)
with an RMSD of 5.93 A, 5.81 A and 5.79 A respectively. These results lay the groundwork for the
identification of affinity-determining structural features in these fungal laccases in order to improve
their substrate-binding capacity.

MM35-MOLECULAR DOCKING STUDY BETWEEN LACCASES OF THE ISOLATE Phlebia brevispora
BAFC633 WITH AGROCHEMICALS OF SANITARY INTEREST

Ayala Schimpf AR, Gamarra MD,Fonseca Ml , Zapata PD

Universidad Nacional de Misiones. Facultad de Ciencias Exactas Quimicas y Naturales. Instituto de
Biotecnologia Misiones. Laboratorio de Biotecnologia Molecular. Misiones, Argentina. CONICET,
Buenos Aires, Argentina.
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Chlorpyrifos and 2,4D-dichlorophenoxyacetic acid (2,4D) are widely used pesticides in Misiones
agriculture. Its intensive use generates pollution of ecosystems and the intoxication of living beings
such as man, which is why its monitoring in the environment is essential. In this sense, the fungus
Phlebia brevispora BAFC633 isolated in Misiones is characterized by the degradation of highly
recalcitrant compounds, a condition given by the constituent enzymatic systems in which laccases play
a predominant role given their unspecificity of substrate possible to be oxidized. The objective of the
work was to model two laccases (Lacl and Phlacll) belonging to P. brevispora BAFC633 and to evaluate
their molecular coupling with the pesticides of interest for subsequent structural modifications that
enable their future use in the development of an enzymatic sensor for environmental monitoring of
these contaminants. The laccase genes Lacl and Phlacll (GenBank Acc.No. AFK30375.2 and Q01679.2
respectively) were obtained by mapping to the reference from the genome published in JGI
MycoCosm (https://genome.jgi.doe.gov/portal/Phlbrl/Phlbrl. download.html). Homology modeling
was performed using Phyre2, with the Trametes versicolor laccase (PDBID: 1GYC) as template.
Subsequently, the models were contrasted with the structure of a Bacillus subtilis laccase co-
crystallized with ABTS (PDBID: 3ZDW). The 2D structures of the pesticides were obtained using
PubChem and their preparation as ligands was carried out with Avogadro. The laccase receptors were
optimized with Chimera, and the molecular coupling was performed with AutoDock 4.2 using
Lamarckian Genetic Algorithm (LGA) with 100 runs for each of the couplings. The surface comparison
between the co-crystallized structure and the laccase-ABTS complexes showed a clear difference
between the pockets. The divergence between the atomic distances of the model structure and 3ZDW
generated a distinct laccase surface topology pattern; Lacl obtained the best RMSD value (5.540 A)
and a binding energy of -9.41 kcal mol?, while PhLacll obtained an RMSD of 5.988 A and a binding
energy of -8.41 kcal mol™. The catalytic site of PhLacll presented a hydrophobic region within the
pocket very close to the T1 site, indicating a strong interaction with a hydrophobic or aromatic group
of the ligand. Lacl presented extra acceptor sites, showing a polar environment capable of stabilizing
the binding of polar groups. Both proteins revealed the presence of a characteristic aromatic site at
the opening of the pocket. Chlorpyrifos presented better coupling with PhLacll (-7.87 kcal mol?) in
39% of the conformations obtained, while for 2,4D it was Lacl (-5.06 kcal mol) with 98% of the
conformations obtained in the docking. The analysis of the results obtained in the interactions will
allow us to postulate mutations in the structures of the laccases under study, in order to increase their
ability to bind to substrates.

MM36-CONSTRUCTION OF A BIOLUMINESCENT REPORTER STRAIN FOR SCREENING AND
IDENTIFICATION OF NOVEL INHIBITORS OF FASR, A TRANSCRIPTIONAL REGULATOR ESSENTIAL FOR
VIRULENCE OF Mycobacterium tuberculosis.

Deschutter MS, Colaccini F, Gramajo H, Gago G.

Instituto de Biologia Molecular y Celular de Rosario, Argentina.

Mpycobacterium tuberculosis (Mtb), the causal agent of tuberculosis (TB) in humans, has a very
complex lifestyle. The flexibility in its metabolism allows it to adapt and survive in the infected host.
During this process, lipid metabolism is affected. Despite there is a lot of information about the
biosynthesis, structure and biological function of the main lipids present in Mtb envelope, little is
known about the mechanisms that allow the bacteria to 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 Mtb represents a crucial step in the
comprehension of the physiology of this pathogen, as well as to find potential drug targets and
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contribute to combat TB. The biosynthesis of fatty acids in Mtb involves two different systems of fatty
acid synthases (FAS | and FAS Il). Both synthases are involved in the biosynthesis of membrane fatty
acids and several lipid components of the cell wall, like mycolic acids (essential for viability and
pathogenesis). The multi domain single protein FAS | catalyses de novo biosynthesis of acyl-CoAs,
which are used as primers by the FAS Il multiprotein system for the synthesis of mycolic acids. FasR is
a TetR-like transcriptional regulator that plays a key role in this process. FasR activates transcription
of the fas-acpS operon by binding to the fas (Pfas) promoter in Mtb. The fas gene encodes the FAS |
protein and the acpS gene is essential to produce functional ACP. We have previously shown that
regulation of lipid biosynthesis mediated by FasR is critical for macrophage infection and essential for
virulence in vivo using a mouse model of infection, suggesting that FasR would constitute an
interesting drug target to identify antimycobacterial molecules with novel mechanisms of action. In
this work, a bioluminescent reporter strain was designed in order to search for compounds capable of
inhibiting FasR activity. For this, we constructed the plasmid pSD2, that carries the fas gene promoter
region (Pfas) controlling the expression of the lux operon (luxCDABE). The construction of the reporter
strain was carried out by electroporating the pSD2 integrative plasmid into Mtb H37Ra. In this strain,
the expression of the lux operon is activated by FasR. We found that bioluminescence correlates with
optical density (OD) in exponential phase growth and decreases in the presence of exogenously added
fatty acids. We are currently performing assays in the presence of compound libraries available in our
laboratory. We expect that those compounds that inhibit FasR activity will show reduced
bioluminescence and will be further validated by electrophoretic mobility shift assays (EMSA). Thus,
the high throughput screening of FasR inhibitors using our bioluminescent reporter strain will allow
further validation of FasR as a new drug target for the design of new antimycobacterial agents.
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MM37-ANALYSIS OF A PROPHAGE-LIKE ELEMENT IN Pseudomonas extremaustralis GENOMES, ITS
EXPRESSION UNDER DIFFERENT STRESS CONDITIONS

Robaldi SA*, Lopez NI*?, Tribelli PM*?

1) Departamento de Quimica Bioldgica, Facultad de Ciencias Exactas y Naturales,Universidad de
Buenos Aires, Buenos Aires, Argentina 2) IQUIBICEN-CONICET

Bacteriophages are viruses that infect bacteria. They can exhibit lytic and/or lysogenic multiplication
cycles. During lysogeny, phages are integrated into the bacterial chromosome, as prophage. The
lysogenic state can confer to the host bacterium new genetic properties such as antibiotic resistance,
acquisition of toxins, or new metabolic capabilities. Species of the genus Pseudomonas are of clinical
and biotechnological importance and can harbor a large number of prophages in their genome. Based
on genomic and transcriptomic data of the Antarctic species Pseudomonas extremaustralis 14-3b,
bioinformatic analyses were performed to identify and characterize prophage-like sequences using
comparative tools. A complete prophage of 66,4 kb coding for 66 proteins was detected in the genome
of this bacterium using PHASTER tools. A detailed manual analysis allowed the identification of
attachment sites, and genes encoding structural phage proteins, including signature coding sequences
for integrase(s), terminase(s), transposase(s), and genes involved in DNA replication and regulation,
and lysis. The prophage region showed a mosaic structure sharing similarity with phages from different
bacteria, mainly with F10 phage, which infects Pseudomonas. The expression of the prophage genes
was analyzed under different culture conditions using RNA-seq data. Higher transcriptional activity at
28°C compared to 8°C was observed, with genes encoding integrase, tail, and baseplate assembly
protein V repressed under cold conditions. In addition, genes encoding CinA and a glycoside hydrolase
protein were overexpressed under oxidative stress exposure. Real-time RT-PCR experiments were
performed for genes encoding terminase and portal proteins, showing the same trend as that
observed in the global transcriptomic analysis. Intraspecific bioinformatic analysis showed the
presence of an identical prophage in DSM17835 strain and an incomplete region in USBA 515 strain.
Regarding interspecific conservation (within the genus), using sequence alignments, it was observed
that a neighbor region close to the predicted prophage is conserved in P. protegens Pf-5, P. putida
KT2440, and to a lesser extent in P. aeruginosa PAO1 and P. syringae pv. syringae B728a. However,
large regions of the prophage were not detected in these species in contrast with other P.
extremaustralis strains. These results allowed the prediction of a prophage-like element in P.
extremaustralis 14- 3b showing high mosaicism and repression of several relevant genes under cold
conditions, suggesting that the prophage would not be active in the environment that this bacterium
inhabits. This prophage showed high similarity with other P. extremaustralis strains and a low
percentage of similarity with other species of the genus.

MM38-INITIAL CHARACTERIZATION OF SM84, A GENE ENCODING A SMALL UNTRANSLATED
TRANSCRIPT OF Sinorhizobium meliloti 2011, THAT IS BROADLY CONSERVED IN THE ORDER OF
RHIZOBIALES.

Bravo A, D’Ambrosio J, Lagares (h) A, Valverde C

Laboratorio de Fisiologia y Genética de Bacterias Beneficiosas para Plantas, Universidad Nacional de
Quilmes, CONICET — Bernal - Buenos Aires — Argentina

Sinorhizobium meliloti is a soil-dwelling bacterium that enters into a highly specific mutualistic
symbiosis with the roots of alfalfa and related legumes, where it colonizes the root nodules and
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differentiates into N,-fixing bacteroids to supply the plant host with reduced N. Comparative genomics
and RNAseq approaches have revealed that the tripartite genome of S. meliloti encodes hundreds of
small untranslated transcripts (a.k.a. sRNAs) that constitute a relevant layer for controlling gene
expression at the post-transcriptional level. However, due to the absence of efficient automatic
annotation tools, less than 2% of the identified sRNAs have been functionally characterized in S.
meliloti. In our lab we have started to characterize the product of the sm84 gene of S. meliloti strain
2011 (Sm2011), encoding a transcript of around 100 nt, with a conserved predicted secondary
structure and a strongly conserved single-stranded motif resembling an anti-Shine Dalgarno sequence.
Comparative sequence analysis of the promoter region together with analysis of available RNAseq
data led to identification of putative transcriptional start sites and a highly conserved palindromic
motif overlapping the RNA polymerase binding site, whose sequence matches the recognition site of
the cell cycle master regulatory protein CtrA. Interestingly, there is an important degree of synteny
between sm84 and several nearby genes encoding functions related to the cell cycle. A reporter fusion
of the sm84 promoter region with gfp showed a relatively low level of activity in liquid cultures, being
higher in the complex TY medium than in the minimal defined medium RDM. In TY, the Psm84-gfp
activity increased steadily from early exponential phase to stationary phase. In RDM medium, the
expression level was on average 3 to 10-fold lower, depending on the carbon source. The sequence of
the sm84 gene was removed from the chromosome of wild-type strain Sm2011 by homologous
recombination to generate a loss-of-function mutation. The deletion was confirmed by PCR and
Sanger sequencing. Phenotypically, the Asm84 mutant seems to behave as the wild type strain under
different growth conditions, except for its plating efficiency. Cells suspensions of the Asm84 mutant
from stationary phase cultures in TY medium developed ca. 30% less colonies when plated onto RDM
medium than when plated onto TY medium. This suggests that the composition of the solid medium
negatively influences the cell cycle of a subpopulation of the Asm84 mutant cells subjected to the
transition of growth medium. At the cellular level we noticed that the Asm84 mutant displays a higher
proportion of cells with abnormal shapes or filamentation. These results represent the first steps
towards the characterization of the biological function of Sm84, a broadly conserved sRNA in the
Rhizobiales order.

SIN AREA/MISC (SA).

SA1-SHORT-DURATION PODCASTS IN UNDERGRADUATE MICROBIOLOGY EDUCATION:
SUPPLEMENTARY LEARNING TOOL AND IMPACT ON ASSESSMENT PERFORMANCE.

Marzari MJ*3, Pdez PL*?, Paraje MG*3

1) Faculty of Exact, Physical and Natural Sciences, National University of Cérdoba, Argentina. 2) FCQ-
UNC- 3) Multidisciplinary Institute of Plant Biology (IMBIV, CONICET-UNC)

Classroom learning occurs in a variety of ways. Podcasts and other asynchronous remote learning
pedagogies have become increasingly utilized in undergraduate and graduate education. Podcasting
is one such technology that is widely used due to the ease with which digital audio, video, or other
recordings can be created and shared online and streamed or downloaded to a device for listening or
viewing. They offer a convenient and accessible form of education for personalized learning and have
several advantages in Microbiology education. There are different types of podcasts based on their
length: short (1-5 min), moderate (6—15 min), and long (>15 min) duration. Short-duration podcasts
are unique since they can deliver high-yield information in a short time. However, an inherent
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disadvantage is the limited information that can be conveyed due to the time barrier. This factor can
be critical from the students’ perspective; because gathering information within a short duration may
require some prior knowledge of the topic.The students of Biotechnology of Biology career (FCEFyN-
UNC) worked on planning, designing, and executing the creation of a new educational podcast
targeting specifically Microbial solutions to environmental challenges. Additionally, this was
challenging for them to deliver their message in a clear and concise way to the public, and the best
practices for recording and hosting the material. Each episode consisted of a casual chat which
provides real-world microbial applications, creates talking points in a class, reinforces microbial-
specific vocabulary, and supplements student understanding. An analysis of students’ podcast usage
and performance in summative assessments was also undertaken by the professors. Six audiovisual
podcasts were created, each <5 min duration. Topics have been diverse and have covered concepts
such as beneficial microbes in the soil. For each podcast, one discussion forum was created and
feedback was collected from students. Analysis of the feedback from students reveals that podcasts
make the presented microbiology lesson more “fun” and are effective because the “novelty” of the
medium increases motivation to learn and enjoy the form of scientific communication in the
classroom. These were helpful in improving their understanding of the topic, clarifying concepts, and
focusing on important points, and in turn, in preparation for assessments. For professors, short-
duration podcasts were useful supplementary learning tools that were perceived by students as aiding
them with and had a high impact on assessment performance. Student—run podcasts are a novel
approach to supporting students and professional formation. The versatility and ease of production
of podcasting make it a logical technology to apply to flexible education contexts. The student podcast
initiatives allow for near-peer mentoring, augment communication, facilitate the professional
formation, and prepare for the technological frontier of microbiology education and practice.

SA2-CHARACTERIZATION OF A LOCAL ISOLATE OF Mannheimia haemolytica.
Franchi A, Franchini G? Fernandez J*,Sisti F *

1) Instituto de Biotecnologia y Biologia Molecular (IBBM)-CCT-CONICET-La Plata, Departamento de
Ciencias Bioldgicas, Facultad de Ciencias Exactas, Universidad Nacional de La Plata, La Plata, Buenos
Aires, Argentina. 2) Instituto de Investigaciones Bioquimicas de La Plata (INIBIOLP), Facultad de
Ciencias Meédicas, Universidad Nacional de La Plata (UNLP)-Consejo Nacional de Investigaciones
Cientificas Y Técnicas (CONICET), La Plata, Argentina.

Mannheimina haemolytica is a Gram-negative respiratory pathogen that is frequently isolated from
Argentine feedlots. Symptoms are seen after a stressful situation such as transportation or diet
changes. Infection by this bacterium causes weight loss and death in calves. Known virulence factors
are capsular polysaccharides, lipopolysaccharide, adhesins, outer membrane proteins, iron-binding
proteins, secreted enzymes and the ruminant-specific repeats-in-toxin (RTX), LktA. In this work we
present a strain of M. haemolytica isolated from the Buenos Aires province area. We performed a
genome and phylogenetic analysis, and a search for the most preponderant virulence factors, such as
the presence of the Lkt CABD operon, possible adhesins and outer membrane proteins. In addition, we
analyzed the formation of biofilm in glass tubes in static and shaking cultures. We observed a greater
biofilm formation in the latter condition. We confirmed LktA presence in the strain purifying the toxin
from the supernatant in an overnight culture. Finally, a survival test was carried out, in which we used
the nematode Caenorhabditis elegans as an infection model, observing that M. haemolytica presented
a higher rate of death than the control. Overall, we first molecularly characterized a local isolate of M.
haemolytica, we characterized phenotypes important for virulence and we optimized a host model for
the pathogen. This establishes a starting point to further analyze the role of the different virulence
factors found in the genomic analysis.
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