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SIMPOSIO I: MICROORGANISMOS BENEFICOS 
 
 
 
FROM TIME TO TIME THE SAME QUESTIONS:"WHO"ARE RHIZOBIA?, WHAT DO THEY DO?, HOW 
ACTIVELY THEY EVOLVE?......STATIC PICTURES FROM MOVING GENOMES? 
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acteria colonize quite diverse environments 
and are well recognized by their remarkable 
capacity to sense, adapt, and respond to 

different (and in cases challenging) extracellular 
conditions. While cells in multicellular organisms 
evolved to perform specific functions under 
carefully controlled conditions (homeostasis), 
bacteria -as unicellular organisms- learned on how 
to live most of their life time under changing and 
frequently contrasting environments. For these 
reasons, bacteria represent valuable systems to 
investigate strategies of short and long term 
processes of adaptation. In this context of analysis, 
bacteria with both free- and associative-style of life 
provide extraordinary possibilities to investigate 
how cells cyclically accommodate to contrasting 
extracellular conditions. 
In our laboratory we study since more than two 
decades the biology and biochemistry of rhizobia; 
gram negative bacteria that live in the underground 
and associate with the roots of legumes where 
they fix atmospheric nitrogen receiving and, in turn, 

use photosynthetic carbon. We will present –with 
their pros and cons- classical and modern 
experimental approaches to characterize adaptive 
responses of rhizobia to stressing environments. 
We will discuss what we learned on transient 
adaptive responses to stress, how they affect the 
free living and the symbiosis, and the possibilities 
to explore their practical use for a better 
formulation of biofertilizers. 
Finally, we will discuss the use of genome-wide 
comparative genomic analyses to investigate long-
term changes in rhizobia, and their associated 
behavioral consequences. We will analyze the 
general mechanisms that model rhizobial 
diversification, and show how they are evident with 
data that we collected from the analysis of 
chromosomes and plasmids (sym and cryptic) in 
the Medicago spp.-nodulating rhizobia. 
Evidences currently available on the rhizobial 
genomics will be discussed to help the audience 
thinking on the identity and diversity of the legume 
nodulating bacteria. 
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he potential use of biofertilizers is now being 
seriously considered as a means to reduce 
the quantity of fertilizers required for crop 

production. The Plant growth promoting 
rhizobacteria (PGPR) Azospirillum have been 
reported to be present in high populations, in the 
rhizosphere and as endophytes of many crops. 
In this study, we characterized 43 of Azospirillum 
strains, isolated from different plants, and 
countries. The phylogenetic position of the isolates 
was first assessed by the analysis of the PCR 
amplified 16S rRNA gene and their restriction 
fragment length polymorphisms (RFLPs). The IAA 
production was determined, as well as PCR-RFLP 
amplified ipdC, hisC1 and hisC2 genes. It was 
demonstrated that the ipdC, hisC1 and hisC2 
genes were present and they are highly conserved 
in all A. brasilense isolates, suggesting that can be 
used as alternative phylogenetic markers and that 
IAA is mainly synthesized via the indole-3- 
pyruvate pathway. A Southern hybridization with 
the A. brasilense ipdC gene probe did not show, 
even at low-stringency conditions, a hybridization 
signal with A. amazonense, A. halopreferans and 
A. irakense genomic DNA, suggesting that these 
species might produce IAA by other pathways. 

We determined the contribution of the hisC1 gene, 
which encodes aromatic amino acid 
aminotransferase-1 (AAT1), to IAA production, and 
analyzed its expression in the free-living state and 
in association with the roots of wheat. The mutant 
hisC1::gusA-sm

R
 was constructed to study the 

expression of hisC1. IAA production in the hisC1 
mutant was not reduced significantly compared to 
the activity of the wild-type strain. AAT1 activity 
was reduced by 50% when tyrosine was used as 
the amino acid donor and a 30% reduction when 
tryptophan was used. Expression of the fusion 
protein was upregulated in both logarithmic and 
stationary phases by several compounds, including 
IAA, tryptophan, tyrosine, and phenyl acetic acid. 
Root exudates of wheat and maize were able to 
stimulate hisC1 expression. The expression data 
indicate that hisC1 is under a positive feedback 
control in the presence of root exudates and on 
plants, suggesting that AAT1 activity plays a role in 
Azospirillum–plant interactions. 
Acknowledgements: 
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n contrast to terrestrial ecosystems, oceanic 
phototrophic metabolism is primarily catalyzed 
by unicellular microorganisms. Whereas 

nitrogen-fixing symbioses are common in terrestrial 
ecosystems between bacteria and/or 
cyanobacteria and eukaryotic plants, in the oceans 
nitrogen-fixing symbioses are primarily between 
cyanobacteria and single-celled algae. The best-
known systems are between heterocystous 
cyanobacteria and diatoms, but new symbioses 
between different groups of cyanobacteria and 
eukaryotes continue to be discovered. Little is 
known about the diversity of symbioses, and even 
less is known about the molecular mechanisms 

controlling these symbioses between unicellular 
organisms. Both metagenomic and genomic 
approaches have been necessary to study these 
microbes, since many of them cannot be 
maintained in pure culture. These studies have 
uncovered unusual metabolic streamlining in 
unicellular and heterocyst forming cyanobacteria, 
and the use of nanoscale secondary ion mass 
spectrometry has demonstrated the fluxes of 
carbon and nitrogen between the microbial 
partners. The different oceanic planktonic 
symbioses, and what has been learned using 
genomic and metagenomic approaches, will be 
discussed. 
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SIMPOSIO II: MICROORGANISMOS PATOGENOS 
 
 
 
INFLUENCE OF ENVIRONMENTAL FACTORS IN Xanthomonas citri SUBSP. citri VIRULENCE DURING 
CITRUS CANKER 
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ecent studies demonstrated that an 
appropriate light environment is required for 
the establishment of efficient resistance 

responses in several plant-pathogen interactions. 
Data obtained from bacterial genome sequences 
revealed the presence of photosensory proteins of 
the BLUF (blue-light sensing using FAD), LOV 
(light, oxygen, voltage) and phytochrome families. 
Xanthomonas citri subsp. citri (Xac) is a gram 
negative bacterium responsible for citrus canker. In 
silico analysis of the Xac genome sequence 
revealed the presence of a gene, fixL which was 
renamed as lov gene for clarity purposes, encoding 
for a putative blue-light receptor. The presence of 
this gene in addition to two BLUF proteins 
suggests that blue-light sensing may regulate 
bacterial physiology and probably the interaction 
with its host plants. 
In order to characterize the Xac-LOV protein, we 
obtained the recombinant protein by expression in 
Escherichia coli and we performed a spectroscopic 
analysis of the purified protein, which showed a 
canonical LOV photochemistry. To study whether 
environmental light modulates Xac virulence, we 
constructed a knockout mutant strain by replacing 
Xac-lov gene with an antibiotic resistance cassette. 
First, we showed that the absence of this gene has 
no effects on bacterial viability and growth rates. 
Then we found that the LOV protein affects 

swimming, swarming and twitching-like motility of 
Xac, showing the mutant strain higher migration 
diameters in both light and dark conditions, with 
smooth-margined colonies when compared to the 
rough colonies of the wild type strain. Also, the 
mutant in the lov gene showed flagella reduction 
when was microscopically analyzed. Furthermore, 
LOV protein may regulate exopolysaccharide 
production and biofilm formation in Xac. We also 
observed that in vitro and in vivo adhesion of the 
mutant strain was significantly diminished 
compared to the wild type, showing a strong 
dependence on light during bacterial growth. 
Finally, we analyzed the role of the Xac-LOV 
protein in the interaction between X. citri subsp. 
citri and its host plants, and we observed that 
orange leaves infected with the mutant strain 
displayed phenotypically different lesions than 
those rendered by the WT. Altogether these results 
suggest a novel involvement of a photosensory 
system in the regulation of several physiological 
attributes in a phytopathogenic bacterium. In 
addition, a functional blue light receptor in 
Xanthomonas spp. has been described for the first 
time showing that light and the Xac-LOV protein 
have an important role in the virulence process, 
being involved in the control of the host tissue 
damage caused by the phytopathogen. 

R 



 

 

Taller Interacciones Planta-Microorganismos 

 
 
DSF-REGULATED VIRULENCE FACTORS AND BIOFILM FORMATION IN Xanthomonas 
PATHOGENICITY   

 
Florencia Malamud

1
, Valeria P Conforte

1
, Laila Toum

1
, Luciano A Rigano

1
, Pablo S Torres

1
,  

PabloYaryura
1
, Atilio P Castagnaro

1
, María R Marano

1
, Adrián Vojnov. 

1
Instituto de Ciencia y Tecnología Dr. Cesar Milstein, Fundación Pablo Cassará, CONICET. Buenos 

Aires. 
2
Estación Experimental Agroindustrial Obispo Colombres. Las Talitas, Tucumán, Argentina.. 

3
IBR- 

Depto. Microbiología. Facultad de Ciencias. Bioquímicas y Farmacéuticas. U.N.R. Rosario, Arg..  

avojnov@fundacioncassara.org.ar 

 
anthomonas campestris pv.  campestris and 
Xanthomonas citri subsp. citri are the 
causative agents of black rot and citrus 

canker diseases, in cruciferous and citrus plants, 
respectively. A cell-cell signalling system encoded 
by genes within the rpf cluster is required for the 
full virulence of both plant pathogens. Cell-cell 
communication in Xanthomonas spp. is mediated 
by the diffusible signal factor (DSF), an 
unsaturated fatty acid. The rpf/DSF system 
regulates biofilm formation, as well as the 
production of extracellular hydrolytic enzymes, 
cyclic glucan and the exopolysaccharide xanthan. 
We have made progress in understanding the roles 
of xanthan, cyclic glucan and biofilm development 
in the interaction of X. campestris and X. citri with 
their hosts and in the mechanistic basis of 
regulation of these processes by DSF. New roles 
for xanthan and cyclic glucan in disease through 
suppression of plant immune responses have been 
uncovered. Xanthan induces susceptibility to X. 
campestris in Arabidopsis thaliana and Nicotiana 
benthamiana by locally suppressing basal 
defences such as callose deposition. By contrast, 

cyclic β1-3 glucans intereference with the plant 
immune response occurs both locally and in a 
systemic fashion. Crystal violet staining and 
confocal microscopy analysis of bacteria 
expressing GFP revealed that xanthan plays a key 
role in biofilm maturation and in survival both on 
leaf surfaces and inside the host. In addition, 
through the use of fliC and flgE mutants affected in 
the flagellar structure, we have demonstrated that 
biofilm formation is a flagellar-dependent process 
in X. citri, as these mutants display abnormal 
formation of mushroom-shaped structures and 
water channels, and deficient dispersion of pioneer 
cells from the mature biofilm. The absence of 
flagellin produced a slight reduction in X. citri 
pathogenicity, which was more severe when the 
complete flagellum structure was absent. We have 
also revealed the capacity of X. campestris to 
modulate stomatal aperture as another strategy of 
host defence suppression by a DSF-regulated 
factor of unknown structure. This factor can revert 
stomatal closure induced by bacteria, and is 
required for X. campestris colonization through 
these pores.  
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udden Death Syndrome (SDS) is a soybean 
disease caused by at least four Fusarium 
species. This complex disease emerged in 

Arkansas in 1972 and established in the Pampean 
and Northwest regions of Argentina since 1991, 
with F. tucumaniae and F. virguliforme species 
being the local predominant agents. The fungus 
infects soybean roots and, under appropriate 
conditions, toxin-dependent symptoms develop in 
the aerial tissues after flowering and during pod fill, 
leading to rapid necrosis. Highly resistant soybean 
cultivars are not available and chemical control of 
SDS is only partially effective. In this context, 
biological control appears as an alternative and 
interesting tool. Pseudomonas spp. strains are 
widely recognized for their ability to antagonize the 
growth of fungal pathogens. The Pseudomonas 
strain SMMP3, a member of the P. chlororaphis 
complex, was isolated from an agricultural bulk soil 
sample from Monte Buey (Córdoba). Isolate 
SMMP3 is a highly motile bacterium that produces 
HCN, extracellular protease, and an orange 
diffusible pigment, which may be a phenazine 
compound synthesized by the product of the 
detected phzF gene. SMMP3 antagonizes the 
growth of several pathogenic fungi, including the F. 
tucumaniae isolate CCC 132-11 (diameter of 
growth inhibition halo = 12.5 ± 4.8 mm, in potato 
dextrose agar). The ability of strain SMMP3 to 
reduce the incidence of soybean SDS was tested 

under greenhouse conditions and in the field. 
Soybean seeds from a susceptible cultivar (NA 
4613RG) were treated with a suspension of 
SMMP3 cells (0.3 ml at OD600 = 1.0 per 50 g of 
seeds), and immediately sown in pots containing a 
commercial substrate (GrowMix) artificially infested 
with a F. tucumaniae CCC 132-11 inoculum. In 
parallel, treated seeds were sown in a plot located 
in Pergamino (Buenos Aires) with a documented 
history of soybean SDS. Inoculation with SMMP3 
delayed the onset of SDS and reduced foliar 
damage under greenhouse conditions, in two 
independent experiments. Both, in the greenhouse 
and in the field, seed treatment with strain SMMP3 
resulted in a reduction of SDS ratings (incidence, 
severity) and of the AUDPC values (area under 
disease progress curve). In the field trial, treated 
plants showed a 10.4% increment in grain yield 
(kg/ha). These effects, however, were not 
statistically meaningful (P>0.05). This positive 
trend must be confirmed with additional field trials. 
Altogether, these results suggest that strain 
SMMP3 displays biocontrol features both in vitro 
and in planta against F. tucumaniae CCC 132-11, 
one of the causing agents of soybean SDS. 
Additional tests (like seed treatment with strain 
SMMP3 and with a chemical antifungal product, or 
multiple strain inoculation) might be required to 
improve the degree of SDS control. 
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ater stress affects soybean growth and 
nodulation, thus limiting N fixation. These 
negative effects are generally preceded 

by an endogenous rise in ethylene synthesis by 
the plant. Based on its 1-aminociclopropane-1 
carboxilic acid (ACC) deaminase activity, several 
rhizobacteria strains have been proposed as 
inoculants to reduce ethylene synthesis and 
promote plant growth under water stress 
conditions. Therefore, in the present study we used 
5 ACC deaminase + bacterial isolations (numbered 
10, 44, 45, 49 y 51) selected from a total 53 
isolations obtained from the soybean rhizosphere. 
Soybean (Glycine max) seedlings were divided in 
16 treatments according to a factorial 2*8 (water 
stress and inocula) DCA arrangement. Water 
stress levels were full (NS) and half (S) field water 
capacity, while inocula levels were: a) 
Bradyrhizobium japonicum E109 coinoculated with 
10, 44, 45, 49 y 51 isolations; b) B. japonicum 
E109 (Bj); c) Azospirillum brasilense Az39 (Az); d) 
non-inoculated control (C). Seedlings were sown in 
300 mL pots containing sterilized vermiculite and 
grown at NS and S conditions for 35 d in a growth 
chamber at25 C and 12 h light- 12 h dark 

photoperiod. Ten repetitions per treatment were 
done. Radical ramifications number (RRN); 
principal (PRL) and lateral (LRL) root lengths; root 
(RDW) and total nodule (NDW) dry weights; total 
nodule (TNN) and crown nodule (CNN) numbers; 
and aerial dry weight (ADW), were determined. 
Significative interaction between water stress and 
inocula was observed regarding LRL, RRN and 
ADW parameters. Under NS growth conditions: I) 
RRN obtained with #49 and #10 inoculations were 
higher than the rest; II) PRL obtained with all 
inocula but particularly with #45 and Bj, were 
higher than C. Under S growth conditions: PRL 
obtained from #49 inoculation was higher than 
every other obtained from the rest of inoculations. 
No significant interactions water stress and inocula 
were observed regarding PRL, RDW, NDW, TNN 
and CNN parameters. Regarding water stress, 
PRL, RDW, NDW and TNN obtained under NS 
were higher than those obtained under S 
conditions. Regarding inocula effects: III) under NS 
conditions #44, #45, #49 and #51 isolations 
induced higher TNN than Az and Bj controls; while 
IV) under S conditions #44, #45 and #49 isolations 
induced higher TNN than Az control. 
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s part of a multidisciplinary public–private 
consortium created in 2009 to study soil 
biology related to crop productivity under 

sustainable agricultural management (BIOSPAS), 
we aimed to evaluate: 1) the influence of cropping 
practices under no-till management on the 
community structure (abundance and diversity) of 
phosphate-solubilizing bacteria (PSB); 2) to 
characterize PSB isolates with biofertilizer potential 
already adapted to local soil conditions. Top soil 
(0-10 cm) samples were collected in agricultural 
plots from 4 locations across a West-East transect 
in the most productive region of the Pampas. For 
each location, plots under recommended 
agricultural practices (with crop rotation, nutrient 
reposition, and rational pesticide use) or under 
discouraged practices were sampled in 2010, in 
summer (February) and in late winter 
(September).  
Serial dilutions of soil suspensions were plated 
onto nutrient agar to enumerate culturable 
heterotrophic bacteria (CHB) and onto NBRIP agar 
containing Ca3(PO4)2 as the sole P source, to 
enumerate PSB colonies with a surrounding 
clarification halo as a result of phosphate 
solubilization. Notably, the number of CHB and 
PSB per g of dry soil was not statistically different 
among sampled sites, crop practices and seasons. 
General average counts ranged 0.6-1.4×10

6
 

CFU/g CHB and 3-8×10
3
 CFU/g PSB. Thus, 

culturable PSB represent ca. 0.30-0.98% of CHB, 
independently of cropping management, season 
and location. However, at least for summer 2010 
samples, the most abundant PSB species differ in 
their 16S rDNA RFLP patterns among 
geographical sites.  
Colonies from NBRIP plates showing the best 
solubilization halos were re-streaked onto NBRIP 
and subsequently plated onto the pseudomonads 
selective medium S1. Thus, 7 PSB-pseudomonads 
were selected and characterized in terms of their 
biofertilizer potential and root-colonizing properties. 
Based on their 16S rDNA and oprF sequences, 4 
isolates clustered with members of the P. 
fluorescens complex and 3 with members of the P. 
putida/P. aeruginosa complex. Assays in buffered 
liquid growth medium supplemented with 
Ca3(PO4)2 separated isolates into: group A, which 
solubilized P from 151 up to 182 µg/mL; group B 
that solubilized gfp- and tetracycline resistant-
tagged isolates colonized soybean roots at counts 
ranging from 7.6×10

5 
to 1.7×10

7
 CFU/g. The level 

of maize root colonization was comparable 
(1.2×10

6
 to 1.6×10

8
 CFU/g) whereas only three 

isolates colonized wheat roots at levels above 10
6
 

CFU/g. The characterized strains are efficient PSB 
with promising biofertilizing potential. 
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androanthus ochraceus (yellow Lapacho) is 
a native medicinal and ornamental tree with 
quality timber. In vitro propagation allows its 

ex situ conservation. The aim of this work was to 
study during rhizogenesis the anatomical 
characteristics of different yellow Lapacho organs 
inoculated with Azospirillum brasilense. Roots 
induction was performed in ½ Woody Plant 
Medium (½WPM) and ½ Murashige-Skoog (½MS) 
inoculating shoot base with Cd or Az39 strains of 
A. brasilense. At 35 days of culture, samples of 
plant organs were collected. For optic microscopy, 
fixed leaves were diaphanized and stained with 
safranin. Roots did not require any treatment. 
Dried samples of leaves and roots were metallized 
with gold and observed by scanning electron 
microscopy. Anatomical parameters were analyzed 
by factorial ANOVA and comparison means test 
(Tukey p <0.05). The leaves number increased 
(108%) in ½WPM when inoculated with A. 
brasilense Cd respect to the control. The factorial 
ANOVA showed that bacterization significantly 
affected the density of glandular trichomes and 
stomata and the glandular trichome size, while the 
culture medium only affected the glandular 

trichome density. The interaction of factors was 
significant for all parameters evaluated. Stomata 
size of A. brasilense Cd inoculated shoots in 
½WPM was similar to that observed in ex vitro 
leaves and less than in vitro controls. In this sense, 
no difference was observed between inoculated 
and control plants in ½MS. The stomatal density of 
inoculated plants grown in both media was lower 
than in vitro controls and consistent with those 
observed in adult plants. In addition, Az39 strain 
produced significant increases in rooting 
percentage of H. ochraceus in ½WPM and 
increased (124%) roots length respect to those 
grown in ½MS. Although root hairs were presente 
in all treatments, plants inoculated in ½WPM 
showed the highest root hair density. Bacteria were 
found on root surface and surrounding the root 
exudation observed when plants grown in ½WPM. 
In conclusion, A. brasilense inoculation altered 
rooting percentage of yellow Lapacho plants and 
their anatomy. Inoculation with Cd strain in ½WPM 
produced plants with anatomical features 
(reduction in the size and density of stomata) 
consistent with mayor resistance to stress. 
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ndophytic bacteria are plant-associated 
bacteria that live inside plant tissues without 
causing any harm. Among them, members 

of Azospirillum genus promote plant growth and 
help plants to thrive under adverse climate 
conditions. The present investigation was carried 
out to isolate diazotrophic bacteria from the seeds 
of three malting barley cultivars recommended at 
Buenos Aires productive area. A total of 8 
endophytic bacterial isolates were finally retrieved 
from barley seeds using RC and Nfb media. All of 
them were screened for Gram reaction and 
motility, IAA production by Salkowski technique 
and nitrogen fixation ability, estimated as acetylene 
reduction activity (ARA). Genotypic identification 
was performed by 16S rRNA gene sequencing and 
genetic relationships between isolates were further 
investigated by random amplified polymorphism 
analysis (RAPD) using three different primers. An 
adaptation of the double agar layer plate assay 

allowed to screen potential antagonistic effects of 
the isolates obtained against Azospirillum 
brasilense strain Az39 (Az39), a well-known 
collection strain included in some biofertilizers 
used in Argentina. 
Preliminary characterization by morphological 
studies revealed that two of the 8 isolated 
endophytes could be Azospirillum. The molecular 
characterization by PCR amplification of 16S 
confirmed that these two isolates had a 99% 
similarity with the reference strain of Azospirillum 
doebereinerae. RAPD analysis showed slightly 
different band pattern using three different primers. 
In vitro IAA production levels were comparable to 
that of Az39; however, ARA was negligible. 
No antagonistic effects were detected, but the 
Azospirillum strain retrieved from Quilmes Carisma 
cultivar delayed Az39 growth for 72 h, as 
compared to the other strains tested.  
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uxins regulate plant development, growth 
and defense responses to the environment. 
In our laboratory aSolanum tuberosum IAR3 

cDNA, StIAR3, coding for an auxin-conjugate 
amidohydrolase was isolated from a potato cDNA 
library. StIAR3 is up-regulated upon different biotic 
stress conditions suggesting a role in plant-
pathogen interactions. In order to analyze the 
involvement of amidohydrolases in the resistance 
mechanism of Nicotiana benthamiana plants we 
carried out a functional genomic strategy to knock-
down amidohydrolase gene expression by using 
Virus-Induced Gene Silencing (VIGS). A different 
phenotype was evidenced in IAR3 silenced plants. 
The phenotype correlated with reduced StIAR3 

transcript levels measured by RT-PCR and free 
IAA content. In addition, bioassays with 
Phytophthora infestans were performed to 
evaluate the hypersensitive response (HR) in 
silenced and control plants. Differential 
susceptibility to P. infestans between non-silenced 
and silenced tobacco leaves was evidenced at 5 
days after inoculation. Changes in gene 
expression implicated in the HR development were 
measured in amidohydrolase- silenced plants. All 
these findings allowed us to speculate on the 
impact of amidohydrolases in the plant defense 
response to fungal pathogens. 
Supported by UNMdP, ANPCyT and CONICET. 
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GPR activity has been reported in strains 
belonging to Azospirillum, which promotes 
growth and yield of numerous agronomic 

and ecological important plant species. This 
remarkable characteristic is attributed to a 
combination of mechanisms, including the 
biosynthesis of phytohormones. It is well 
documented that Azospirillum species produces 
the plant growth regulator indole-3-acetic acid 
(IAA), and several pathways occurred for the IAA 
production in a strain.  The indole-3-pyruvate (IPA) 
pathway is a major auxin pathway in Azospirillum 
brasilense and A. lipoferum. The pathway consists 
of three steps. In a first step the precursor 
tryptophan is transaminated to IPA by 
aminotransferases (AATs), two genes encoding 
these enzymes were identified (hisC1 and hisC2). 
IPA is decarboxylated to indole-3-acetaldehyde 
(IAAld), which is then oxidized to IAA by a 
dehydrogenase. The decarboxylation step is 
catalyzed by the key enzyme indole-3-pyruvate 
decarboxylase (encoded by ipdC gene). 

A total of 42 isolates of Azospirillum were obtained 
from different plants, localization (rhizosphere, 
roots and internal tissues), and geographic 
sources. Ten pairs of PCR primers were designed 
based on the Azospirillum 16S rRNA, ipdC, hisC1, 
and hisC2 genes, as well as the ribosomal 
intergenic spacer region (IRS) located between 
16S rRNA, and 23S rRNA genes. To assess their 
genus specificity were tested and compared with 
Azospirillum (from five species) reference strains. 
All 42 strains examined could be differentiated on 
the basis of characteristic DNA fingerprint patterns 
by using restriction endonucleases. 
On the other hand, all isolates produce indole 
compound, and only the A. brasilense and some A. 
lipoferum strains produce IAA by IPA pathway. 
We developed a rapid and simple PCR method for 
detecting and identifying Azospirillum isolates. The 
method would serve as a useful tool for isolating a 
variety of indigenous Azospirillum bacteria from 
agricultural samples. The designated primers can 
be used to study the diversity of Azospirillum in 
ecosystems. 
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zospirillum brasilense is a plant growth 
promoting rhizobacterium. The mechanisms 
by which it promotes growth involve the 

production of auxins, gibberellins, siderophores 
(Sid, involved in iron uptake) and nitric oxide (NO), 
among others. It was demonstrated that NO 
produced by denitrification driven by a periplasmic 
nitrate reductase (Nap; which reduce NO3

-
 to NO2

-
) 

is important for induction of lateral and adventitious 
roots in A. brasilense-inoculated seedlings. In other 
bacteria, Nap activity was shown to be highly 
dependent on Carbon (C) source. Previous results 
showed that a Nap nule mutant of A. brasilense 
(Faj164) produces only 5% of NO compared to 
Sp245 wt strain on NO3

-
 containing medium. When 

NH4
+
 was used as N source both strains produce 

negligible NO quantities. Furthermore, less Sid 
production was observed in Faj164 cultures 
compared to Sp245 wt strain with NO3

-
 as N 

source.     
In this work we analyzed the effects of two C 
sources, malate and fructose, and different iron 
concentrations in growing media, on Nap activity 
and Sid production in wt and nap mutant 
strains.           
Both strains were grown in Nfb (malate) or TM 
(fructose) media with NH4

+
 or NO3

-
 as N sources 

and 37µM (control), 3 µM or without FeCl3. 
Cultures were incubated 22 h, at 100 rpm and 
30°C. Supernatants were collected and nitrite 

(NO2
-
) was determined with a microelectrode. Sid 

were determined in Nfb agar plates with chrome 
azurol-S. 
Results showed that C source affected Nap activity 
as reported in other bacteria. On malate Sp245 wt 
strain produced high quantities of NO2

-
 compared 

to the same strain on fructose. Faj164 mutant 
strain was incapable of significant NO2

-
 production 

on both C-sources. On the other hand, complete 
depletion of iron from growing medium led to nule 
Nap activity but 3 µM FeCl3 maintained Nap 
activity. Sid production was also affected by C 
source but only when NO3

-
 was used as N source 

With NH4
+
 sid production was similar in both 

strains and no difference was observed related to 
C source. Nevertheless, under NO3

-
 condition sid 

production was quite different not only between 
strains but also on different C sources. The 
response was opposite on malate than fructose.     
    
The link between Nap activity, C source and sid 
production could be attributed to different redox 
balance inside cells. Both active denitrification 
pathway and metabolism of different reduced C 
sources modifies redox balance. Sid synthesis that 
require reducing equivalents, could be affected by 
this redox imbalance in A. brasilense. In the same 
way, different redox balance inside cells grown on 
different C source affects Nap activity given that 
this enzyme uses NADPH to reduce NO3

-
.    
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n contrast to rhizobial-legume symbiotic 
associations, the degree of specificity displayed 
by pseudomonads colonizing the rhizosphere 

seems to be comparatively less strict. However, 
diversity studies point to a relevant influence of 
plant species on the selection of specific 
pseudomonads among resident soil population. In 
order to address the influence of extensive crops 
on shaping the structure of soil pseudomonads, we 
carried out a trapping experiment using surface-
disinfected seeds of different crop species 
cultivated in Argentina. Wheat, soybean or maize 
seeds were planted in a typical Argiudol soil with 
no agricultural management history. After 20 days 
in a greenhouse, roots were harvested, weighed 
and shaken vigorously in saline solution before 
plating onto pseudomonads selective medium S1. 
Plates bearing the most abundant pseudomonads 
from each sample, served as DNA source to carry 

out community structure analysis of oprF and gacA 
genes, formerly reported as Pseudomonas genus 
markers, by means of PCR-RFLP using newly 
designed primers. Fingerprints were analyzed 
using Gelcompar II v.4.602. The pseudomonads 
load of bulk soil was 7.28 ± 0.15 log10 CFU/g (dry 
weight), whereas root surface colonization reached 
5.43 ± 0.29 log10, 6.19 ± 0.30 log10 and 5.72 ± 0.41 
log10 CFU/g (fresh weight), for maize, wheat, and 
soybean, respectively. Composite cluster analysis 
of oprF/gacA PCR-RFLP grouped triplicates from 
each type of sample with a similarity percentage 
higher than 87%, and separated each root-
associated pattern from each other and from that 
of soil, thus revealing the presence of crop-specific 
RFLP bands. These results support the existence 
of crop-specific rhizosphere enrichment of 
pseudomonad strains among indigenous soil flora.  
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zospirillum is a plant-growth-promoting 
bacterium. Azospirillum-inoculated 
cucumber seedlings have shown to display 

enhanced shoot elongation when grown in 
hydroponics in the dark at 25 ºC. Apical and basal 
hypocotyl segments had different growth 
characteristics. While apical segments were still 
actively elongating, basal ones had stopped their 
elongation growth. Primary cell walls (cw) display 
certain unique features, possessing phenolic 
compounds, such as t-ferulic and p-coumaric 
acids, attached to polysaccharide side-chains. It 
has been speculated that feruloyl ester groups on 
adjacent polysaccharide chains become oxidatively 
coupled during cw development, thus forming 
interpolymeric covalent bonds that cross-link these 
chains, tightening the cw and stopping growth. We 
have also detected a lesser ferulic acid peroxidase 
activity in both types of segments in inoculated 
seedlings and -hypothesized that the lower 
provision of H2O2 in the cw could be the 
mechanism that delays stiffening, enabling them to 
keep on elongating while non-inoculated ones had 
begun this process. The aim of this work was to 
analyze whether A. brasilense Sp245 inoculation 
affected the content of ferulate and its dimers in 

growing cucumber hypocotyls. Cucumis sativus 
Dasher II seeds were inoculated with 10

5
 

A.brasilense Sp245 cells.seed
-1

. Seedlings were 
grown in the dark at 25 ºC for 7 days. Length of 
hypocotyls and bacterial root colonization through 
MPN.g

-1
 were quantified. One-cm long apical and 

basal hypocotyl segments were taken and 
processed to extract cell wall ferulate and its 
dimers and they were determined by HPLC. 
Inoculated-hypocotyls length showed a 20% 
increase compared to control ones. Diferulates 
were not present at day 7, neither in basal nor in 
apical segments. Instead, basal segments showed 
a higher ferulate content than apical ones, and 
both kinds of inoculated segments showed a lower 
content of ferulates. Based on the observation that 
at day 7 no cross-linking occurred neither in 
younger nor in older segments, and that basal 
older ones had already stopped their elongation 
growth, and considering that the initiation of cross-
linking might be related to a minimal concentration 
of ferulate in the cw, we concluded that cucumber 
hypocotyls growth promotion induced by 
Azospirillum in the very early stages of growth 
involved a delay in ferulate accumulation in the cw. 
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he use of inoculant microorganisms in 
agriculture is a growing practice directed to 
increase culture yields, and to preserve soil 

fertility. In addition to the use of rhizobia with 
legumes, the application of other biofertilizers is 
currently extended to different microorganisms 
which, from the rhizosphere or from within the 
plants (endophytes), improve plant growth and 
plant health. Such microorganisms, that inhabit the 
underground, live both in the bulk soil and 
associated with the plant roots that they colonize. 
In addition to the plant-associated soil 
microorganisms, there is a growing piece of 
evidence showing that plant seeds also contain 
quite diverse bacteria, though their role in plant 
growth/development has not yet been properly 
characterized. 
In the frame of our studies on the microbiota 
associated with alfalfa, we investigated the 
bacterial diversity present within seeds of this plant 
species. Handelsman and Brill (1985) had 
previously reported the presence Erwinia herbicola 
within alfalfa seeds. In the work that we present 
here, surface sterilized seeds (Medicago sativa cv 
Monarca, INTA) were prepared using either sulfuric 
acid (98% P/P, 10 min) or NaClO (9 g Cl2/l, 10 
min). Those seeds were then washed with 
abundant water, PBS (pH = 7), and incubated 4 hs 
at room temperature in the same buffer to facilitate 

water entrance to the seeds and bacterial release. 
The resulting supernatant was finally plated on 
different solid media (LB, TSA, YEM) where 
several colonies with different morphologies could 
be observed. PCR amplification and sequencing of 
a partial rDNA fragment from representative clones 
demonstrated the presence of the following 
bacterial genera: Arthrobacter, Bacillus, 
Enhydrobacter, Janibacter, Kokuria, 
Microbacterium, Moraxella, Paenibacillus, 
Pantoea, Rhizobium, Sphingomonas, and 
Streptomyces. Interestingly, we could isolate 
bacteria belonging to 8 of these genera from either 
roots or shoots of alfalfa plants grown in 
vermiculite with mineral medium. The results 
strongly suggest that bacteria from the seeds could 
have been the source of the plant colonizing 
microorganisms. Most bacteria recovered from the 
aerial part of the plant could be also isolated from 
roots and/or seeds. Bacteria belonging to the 
genera Corynebacterium, Exiguobacterium, 
Flavobacterium, and Pseudomonas could only 
been isolated from roots. Based on these findings 
we are now investigating if any the seed isolates 
either produce plant growth promoting 
enzymes/compounds or display specific tropism for 
the colonization of alfalfa (root/shoots) in single 
inoculation experiments. 
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scherichia coli is a common resident of 
animal hosts, including humans, mostly as a 
commensal of the lower intestine of 

mammals. Due to increasing outbreaks, food 
contamination with pathogenic E. coli, especially 
under-cooked meet has become a serious public 
health concern. In the majority of the cases, the 
illness resolves in a week; however, in about 5% of 
the patients, the disease progresses to hemolytic-
uremic syndrome, which may result in kidney 
failure, neurological sequelae, and death. 
Although the main host reservoir and vector of this 
kind of food-born disease is cattle, during the last 
years reports of outbreaks due to contamination of 
fresh produce with pathogenic E. coli were 
accumulated progressively.  Generally, it is 
supposed that although able to vectorize the 
pathogen, produce might not constitute an 
alternative host for E. coli, which accesses the 
non-host by careless agricultural practices or 
manufacturation by workers. Thus, the life style of 
E. coli in non-hosts and specially its ability to 
naturalize to non-host environments are poorly 
understood. 
The aim of this study was to characterize some 
aspects of E. coli colonization of lettuce seedlings. 
The basic experimental setting consisted in 

transplanting pre-germinated lettuce seedlings 
onto agarized medium inoculated with bacteria. 
After twenty days post-inoculation viable E. coli 
cells from leafs or roots were determined. The 
analysis of a large set of data suggested that “in 
planta” grown cells, after a cycle of lettuce 
infection, were more infective than bacterial cells 
cultivated in LB medium, which mimics the host 
environment. Reciprocal competitive-index 
analysis of green- or red-fluorescent protein 
labeled-cells culture in host (LB) or non-host 
(lettuce leaves, after infection) confirmed that “in 
planta” grown cells were 9-fold more infective after 
the first cycle of infection and 24-fold after the 
second one. As expected for a non-rhizospheric 
bacterium, E. coli became less infected when co-
inoculated together with Azospirillum brasilense 
strain AZ39, however “in planta” grown E. coli 
appeared to be less sensitive to interspecific 
competence. “In planta” grown cells show 
considerably higher resistance to oxidative stress 
(H2O2) in comparison to LB- or M9-cultivated cells. 
These results show that E. coli has a remarkable 
ability to naturalize to lettuce and enhanced 
defense towards oxidative burst by the plant might 
be in part responsible for its success. 

E 



 
 

Taller Interacciones Planta-Microorganismos 

 
T13 MORPHOLOGICAL CHANGES INDUCED BY Azospirillum brasilense ON IN VITRO JOJOBA ROOTING 

UNDER SALINE STRESS CONDITIONS 

Ana J Gonzalez
1
, Ezequiel E Larraburu

1
, Berta E Llorente

1
. 

1
Universidad Nacional de Luján .  

eze1031@gmail.com 

 
ojoba is a shrub of arid and semiarid regions. 
Liquid wax of jojoba seeds is of economical 
importance. It has been determined that in 

vitro cultures allow the propagation of plants of 
known sex and high productivity, and that 
Azospirillum brasilense has a beneficial effect on 
jojoba rooting. The aim of this work was to 
unatomical studies to evaluate if A. brasilense 
inoculation is able to reduce salinity effects on 
jojoba. Micropropagated shoots on Murashige & 
Skoog medium supplemented with Gamborg 
vitamins (MB) were used.  To induce root 
formation, shoots (2cm) were cultured in ½MB, 
supplemented with 24.6 mM indole butyric acid for 
6 days. Then, they were transferred to hormone-
free ½MB supplemented with NaCl (0, 40, 80, 120 
and 160mm) and inoculated with 10

7
 ufc mL

-1
 of A. 

brasilense Cd or Az39. Uninoculated plants were 
used as controls. At 45 days, rooting percentage 
was evaluated and samples of organs were fixed 
and included in paraffin, cut with microtome and 
stained with Safranin-Fast Green. Anatomical 
characteristics were determined from stem, root 
and leaf for each treatment. The observations and 

photographs were taken by digital camera coupled 
to binocular microscope. The data were subjected 
to regression analysis, ANOVA and multiple 
comparison of means using SPSS. Regression 
analysis between rooting percentage and NaCl 
concentration of control treatments and A. 
brasilense Cd inoculated plants responded to a 
decreasing linear function (R

2
 = 0.956, R

2
 = 0.919 

respectively) while the Az39 strain induced a 
quadratic decreasing response (R

2
 = 0.945). 

Inoculation increased the rooting percentage in all 
treatments. In leafs of uninoculated treatments, 
NaCl concentration increased produced expansion 
of mesophyll (ME) and chlorenchyma cells (CLC), 
and lowered cell density. Bacterization significantly 
reduced (p<0.05) increases in ME parameters and 
CLC was similar to controls without NaCl. There 
were also changes in the anatomy of stems and 
roots. According to the data we conclude that 
jojoba inoculation with both strains of A. brasilense, 
in addition to increasing the percentage of rooting, 
produced anatomical changes consistent with 
increased tolerance to salt stress. 
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reen biotechnology is a branch of 
biotechnology with application in 
agricultural process mainly to reduce 

dependence on fertilizers, pesticides and other 
agrochemical products. In this way, the use of 
plant growth promoting bacteria (PGPB) has 
gained an important place in the world towards a 
sustainable agriculture. PGPB are a group of 
microorganisms able to confer beneficial effects on 
plant growth and development, without causing 
damage neither to the host nor the environmen. 
These microorganisms stimulate plant growth as a 
consequence of nitrogen fixation, production of 
phytohormones and enhancement of mineral 
availability as well as biocontrol of 
phytopathogens. PGPB have to colonize and grow 
on or around the roots for the establishment of an 
effective plant–microbe interaction. After this 
necessary step some of them are able to enter 
roots by different mechanisms and establish 
endophytic populations. In any case a key feature 
of plant-beneficial bacteria associations is the 
efficient colonization of root surfaces. In the 
present study, and with the knowledge of 
Burkholderia tropica is a promising candidate for 

biotechnological applications, we performed 
experiments of wheat seeds inoculation to test its 
ability to colonize and to evaluate whether it can 
enhance grain production. Wheat seeds were 
inoculated with B. tropica Mto293 containing the 
marker gene gusA under gnotobiotic conditions. 
On the other hand, wild type strain was used to 
analyze if colonization was accompanied by 
stimulation of plant growth under field conditions. 
Colonization was monitored by plating bacterial 
suspensions from homogenized tissues and by 
microscopic localization of bacteria after staining 
with gus substrate. Plant growth promotion activity 
was analyzed by measure of fresh weight of roots 
and aerial parts. Microscopy observations and 
rhizoplane bacterial population of inoculated plants 
indicated that B. tropica were able to efficiently 
colonize wheat roots. Bacterial counting of surface 
sterilized roots suggests an endophytic behavior. 
Inoculated plants significantly increased both roots 
and aerial parts fresh weight as compared to non-
inoculated controls. However, these higher growth 
parameters were not accompanied by increased 
grain yield. 
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ne of the methods available to increase 
crop yields of agronomic interest is the 
inoculation with Plant Growth Promoting 

Rhizobacteria (PGPR).Azospirillum belongs to this 
group, it‟s a bacterium that stimulates root growth, 
making the plant more efficient in taking the 
available resources. The observed effects are 
generally fast implantation, better root growth and 
biomass accumulation.In the present study there 
were field evaluated various factors that could 
affect the effectiveness of Azospirillum. Among 
them, the time between seed treatment and 
planting of seeds and agrochemical application 
were more evaluated.For this, seeds were 
inoculated with Graminosoil-L wheat, treated with a 
commercial fungicide and bioprotector. The 
inoculant used was formulated with Azospirillum 

brasilense and its concentration was 1x10
9
 CFU / 

ml at the date of production.Fungicides used were 
thiram / carbendazim, difenoconazole and 
tebuconazole.We evaluated time zero and 72 
hours post treatment. In all cases we used the 
same basic fertilization.Harvest was done manually 
and each plot was harvested a surface area of 1 
square meter.All inoculated treatments yielded on 
average 10.3% more than the uninoculated 
control.We conclude that inoculation 72 hours 
before planting is feasible since there was no 
decrease in performance due to the time when 
comparing inoculated and sown at the moment 
with 72 hours after seeding.The fungicides used 
are compatible with the inoculant Graminosoil-L 
wheat. This analysis is valid for both planting at 
time zero as performed 72 hours after treatment. 
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ndosymbionts of arthropods start out as 
infectious, free-living bacteria that either 
provide a temporary fitness benefit or that 

succeed in establishing a vertically transmitted 
parasitic relationship.  Genetic failures in the host 
then allow these facultative or secondary 
relationships to become obligate or primary 
endosymbiosis.  Symbionts have to cope with a 
hostile host immune system, with complete 
isolation from the outside world for millions of 

years, and find their way to the next generation of 
their host.  The host has to maintain immunity 
against bacteria, control the symbiont, has to let its 
symbiont do its job, has to deal with degeneration 
of its symbiont, and has to guide its symbiont to its 
next generation.  That‟s a lot of manipulation.  
Examples of some of these challenges are 
illustrated in some host-symbiont interactions with 
a focus on Drosophila and lice as hosts.    
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ecent advances in recombinant antibody 
technologies have allowed the intracellular 
expression of monodomain antibodies, 

camel-derived antibody fragments in which the 
antigen-binding region is contained in a single 
polypeptide (VHH). We are exploring the use of 
anti-proteome VHH libraries as research and 
discovery tools in bacterial cell biology. We have 
immunized animals with whole soluble cell extracts 
of several bacterial species, recovered the mRNA 
from lymphocytes, amplified the VHH regions by 
reverse transcription, and cloned the 
corresponding cDNAs in gene libraries. Since 
these libraries potentially contain antibodies 
against each soluble protein, they can be used in 
combination with standard phenotypic selection to 
identify protein function directly, as an alternative 
to genetic approaches. For example, we have 
used these anti-proteome libraries in the search for 

novel targets for antibiotics. We built an anti-
proteome camel VHH library generated from E. coli 
K12 soluble extracts, and we expressed this library 
from an inducible vector in the source species. We 
then enriched this anti-K12 library for clones that 
blocked cell division by cycloserine treatment. 
Individual clones were then selected by brute-force 
screening on plates, and 9 different VHHs were 
found to block or severely limit cell division when 
expressed. We are now using immunoprecipitation 
to isolate the corresponding antigens, and MALDI-
TOF to identify them. We propose that 
intracellularly expressed, anti-proteome VHH 
libraries are novel tools for the dissection of protein 
function, that not only identify the proteins involved 
in a cellular process, but also provide a quick 
method to purify the protein, and has the ability to 
pinpoint the essential epitopes for functional 
protein interactions.  
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arine microbial communities are the 
foundation of productivity of the oceans, 
and control the fluxes of greenhouse 

gases to the atmosphere. One of the key 
properties of these communities in the open ocean 
is nitrogen fixation, since nitrogen concentrations 
are low in the large open ocean gyres. The 
paradigms of nitrogen fixation have shifted in 
recent years, first in recognizing the importance 
and extent of nitrogen fixation, followed by the 
discovery of new microorganisms that play 
important roles in nitrogen fixation. Technological 
developments have provided the means to 
discover new nitrogen-fixing microorganisms, 
determine the interactions of nitrogen-fixing 
microorganisms in complex microbial community 
responses, and to deploy remote instrumentation 
that can provide semi-real time data on the 

distributions and activities of microorganisms in the 
sea. Novel unicellular cyanobacterial symbioses 
with an unusual haptophyte partner have recently 
been discovered, and these organisms appear to 
be more widely distributed than other oceanic 
nitrogen-fixing microorganisms, thus, the niches of 
the oceanic nitrogen-fixers differ. 
Metatranscriptomic microarrays show that the 
nitrogen fixers respond to nutrients similar to other 
microorganisms of the microbial communities. 
Remote instrumentation provides the ability to 
examine the dynamics of individual nitrogen-fixing 
phyla that provides clues to niche differentiation, 
but more importantly provides information for 
understanding the biological variability and factors 
controlling the growth and activity of nitrogen-fixing 
microorganisms in the sea. 

M 



 

 
 
 
 
 
 

Fisiología Microbiana 



 
 

Fisiología Microbiana 

 
 

COMUNICACIONES ORALES 
 
 

 
FM1 STARING AT THE COLD SUN: BLUE LIGHT REGULATION OF MOTILITY AND BIOFILM FORMATION IS 

WIDELY DISTRIBUTED WITHIN THE GENUS Acinetobacter 
 

Adrián E Golic
1
, Mario Vaneechoutte

2
, Alejandro M Viale

1
, Luis A Actis

3
, María  A Mussi

1
. 

1
Instituto de Biología Molecular y Celular de Rosario (IBR – CONICET). Depto. de Microbiología. UNR 

. 
2
Laboratory Bacteriology Research, Faculty of Medicine & Health Sciences, University of Ghent, 

Belgiu. 
3
Department of Microbiology, Miami University, Oxford, USA.  

mussi@ibr.gov.ar 

 
e previously demonstrated that the Gram-
negative opportunistic pathogen 
Acinetobacter baumannii senses and 

responds to blue light. At 24 °C, blue light inhibited 
motility and formation of biofilms in broth-grown 
cultures. These bacterial responses depend on the 
expression of the blue-light-sensing A (blsA) gene, 
which codes for a protein containing an N-terminal 
blue-light-sensing-using flavin (BLUF) domain and 
lacks an effector domain. Interestingly, 
temperature plays a role in the ability of A. 
baumannii to sense and respond to light, as the 
photoregulation is not observed at 37 ºC. One of 
the most intriguing questions arising from our 
previous study is related to whether other non A. 
baumannii members of the genus Acinetobacter 
also show the ability to sense blue light. To 
address this question, we screened databases for 
the presence of BLUF-domain containing proteins 
in the available sequenced genomes of members 
of this genus. Our results show the presence of 
BLUF-containing proteins encoded in all of them, 
even though the number is variable in each case. 
Using the retrieved sequences (and also including 
sequences from other bacteria and lower eukarya), 
we inferred their phylogenetic relationships from 
amino acidic alignments constructed, using only 
the BLUF domain. These analyses showed that all 
of the Acinetobacter putative photoreceptors were 
grouped together in a monophyletic cluster, 
indicating that they share a common origin and 
that no horizontal gene transfer events have 

occurred with members of other bacteria or 
eukarya. We analyzed next whether the non A. 
baumannii Acinetobacter species were able to 
respond to light at 24 °C. From the 22 species 
studied, A. baylyi, A. bouvettii, A. calcoaceticus, A. 
nosocomialis, A. pitii,  and A. tjernbergiae showed 
light-dependent regulation of motility. We further 
evaluated whether biofilm formation was also 
photoregulated in the other species within the 
genus at 24 °C, and found that the following 
species did: A. baylyi, A. beijerinckii, A. bereziniae, 
A. calcoaceticus, A. gerneri, A. guillouiae, A. 
johnsonii, A. lwoffii, A. nosocomialis, A. pitii, A. 
towneri, A. ursingii, A. venetianus. 
A. baylyi harbors four genes encoding putative 
BLUF photoreceptors. We assayed next whether 
any of these proteins were able to complement the 
A. baumannii blsA mutant, which has lost 
photoregulation, at 24°C. Three A. baylyi 
photoreceptors were able to fully complement the 
blsA gene in motility assays, whereas ACIAD2110 
did only partially. Regarding photoregulation of 
biofilm formation, all photoreceptors restored the 
original phenotype. 
Overall, we showed that light regulation is not 
restricted to A. baumannii but, rather, is 
widespread within the genus Acinetobacter. 
Moreover, the four A. baylyi photoreceptors were 
able to complement the A. baumannii blsA mutant, 
showing the functional redundancy between 
photoreceptors of different species such as A. 
baumannii and A. baylyi. 
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train EB is a psychrotrophic member of the 
microbial biodiversity of superficial bodies of 
water of Andean Patagonia, belonging to the 

little studied Vogesella genus, and with the ability 
to produce secondary metabolites. Strain EB was 
isolated from a sample of an oil-like film collected 
from the surface of natural aquifers in El Bolsón 
(Río Negro). For these reasons, the complete 
genome of strain EB was sequenced and analyzed 
in this study, as well as its capabilities for 
producing reserve compounds and secondary 
metabolites with ecological importance and 
biotechnological potential. Genome sequencing of 
strain EB was performed as a service by INDEAR 
(Rosario, Argentina). A detailed bioinformatic 
analysis using the available genomic databases of 
strain EB and related bacteria was performed. 
Reserve compounds and secondary metabolites 
production was analyzed by diverse procedures, 
such as Sudan Black staining, thin layer 
chromatography, spectrometry and electron 
microscopy. The complete genome of this Gram-
negative bacterium consisted of 3,542,274 bp with 
64.26 % of GC content, and 3,440 coding 
sequences. Genome analysis revealed a complex 
and extensive biology, containing genes for a 
facultative anaerobic metabolism, pathways for 
storage material biosynthesis such as 
polyhydroxybutyrate (PHB) and cyanophycin, 
pathways for secondary metabolites production 
such as indigoidine pigment, and proteins involved 

in diverse adaptation mechanisms, such as cobalt-
zinc-cadmium resistance proteins, copper 
tolerance proteins, Paraquat-inducible proteins, 
nitrate and nitrite ammonification proteins, among 
others. Cells were able to grow at 28 ºC as well as 
at 10º C in complex media and in mineral salts 
medium with glucose or glycerol as sole carbon 
sources. The blue pigment; indigoidine, which was 
produced only during cultivation at low 
temperatures, was accumulated in the cellular 
envelope as suggested microscopy analyses. The 
pigment, which may protect membranes from 
oxidative stress, was only produced during 
cultivation under nitrogen-rich conditions. 
Cyanophycin-like granules were observed by 
electron microscopy under such conditions. In 
contrast, PHB was accumulated by cells during 
growth on glycerol at 10 ºC under nitrogen-limiting 
conditions, whereas indigoidine and cyanophycin 
were not produced in such conditions. The results 
indicated that the indigenous strain EB is endowed 
with a diversity of pathways and mechanisms that 
permit the metabolic adaptation of cells to the 
extreme conditions of Patagonia. The biosynthesis 
of indigoidine, PHB and cyanophycin, and the 
distribution of carbon and nitrogen intermediates to 
these pathways, seem to be dependent on the 
nitrogen content in media. Finally, metabolism of 
strain EB may serve as a biochemical platform for 
diverse biotechnological products. 
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icrobes that can transfer electrons to 
extracellular electron acceptors such as 
Fe(III) oxides, are important in organic 

matter degradation and mineral cycling in soil and 
sediments. Notably, some of these bacteria are 
able to couple complete oxidization of organic 
matter to carbon dioxide to extracellular electron 
transport to a polarized electrode. This is exploited 
in Microbial fuel cells (MFCs) to obtain electric 
energy directly from bacterial metabolism. 
Geobacter sulfurreducens is a model organism in 
the study of extracellular electron transfer to 
electrodes. It is a strict anaerobe that can grow on 
polarized electrodes forming biofilms of more than 
300 µm thick. Indeed, it is genetically tractable and 
the whole genome is sequenced. Aiming at 
enhancing MFCs efficiency, a main goal is to 
understand the mechanism of electron transport 
along the biofilm thickness and the interactions 
between bacteria and the electrode. Although it is 
currently accepted that for making a direct contact 
with the electrode G. sulfurreducens makes use of 
external cytochromes, the mechanism of electron 
transport from central metabolic pathways to the 

electrode of cells on the top layers of the biofilm is 
still a matter of intense discussion. External 
cytochromes and (putatively) conductive pili give 
support to alternative models of electron transport, 
but a consensus has not been achieved yet. In 
addition, external cytochromes have been called to 
participate in charge storage in the lack of electron 
acceptor, a process that can be monitored 
electrochemically in electricity-producing biofilms 
through chrono-potentiometric and chrono-
coulometric measurements. In this work transient 
potential and current profiles have been analyzed 
all over the growth of biofilms on polarized 
electrodes to gain information on the role of 
external cytochromes in charge storage and 
electron conduction. Modeling work on discharge 
current data demonstrates that accumulated 
charge increases along biofilm growth. 
Chronopotentiometric profiles evidence at least 
three storing sites with different redox potential. 
Results support the participation of external 
cytochromes in electron conduction and charge 
storage. 
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pon ligand recognition, Toll-like receptors 
(TLRs) stimulate the strong production of a 
wide variety of cytokines. Studies on the 

role of TLR signaling on BoHV replication have not 
been reported. The aim of this work was to study 
the in vitro effects of the immunological effectors 
associated with the stimulation of viral TLRs on 
BoHV-1 and -5 replication. Peripheral blood 
leukocytes (PBLs) from BoHV-seronegative calves 
were stimulated for 6 or 24 h with the following 
TLR agonists: Poly(I:C) (TLR3), Imiquimod, CL075 
and ssPolyU/LyoVec (TLR7/8) and ODN 2006 
(TLR9), or a combination of them. Supernatants 
from stimulated PBLs were harvested and added 
to MDBK cells previously infected with BoHV-1 or 
BoHV-5 strains for 0, 4, 6 or 24 h (MOI 0.1). At 24 
h, virus titres in supernatants were determined by 
end-point titration. Three replicas of each 
experiment were performed. As negative control, 
supernatants from non-stimulated PBL were used. 
When TLR ligands were individually tested, only 
the supernatants obtained after PBL stimulation 
with Imiquimod (TLR7/8 agonist) demonstrated 
antiviral activity. All other agonists had a positive 
effect on BoHV replication. Imiquimod significantly 
decreased (P<0.05) the extracellular BoHV yields 
during the first hours of infection. In contrast, 
treatment at 24 h after the initiation of infection 
completely failed to execute a protective effect. 
When Poly(I:C), a TLR3 agonist, was evaluated, 
an increase in virus titers was detected when 
treatments with supernatants from stimulated PBLs 

for 6 or 24 h were performed during the first hours 
of infection or at later stages of the viral replication 
cycle, respectively. In general, CL075, a TLR7/8 
agonist, induced an increase in the extracellular 
BoHV-1 and -5 titers only at the time of MDBK 
infection. In contrast, another TLR7/8 agonist, 
ssPolyU/LyoVec, induced a significant increase 
(P<0.05) in the replication at all stimulation and 
infection times. Similar results were obtained with 
the TLR9 agonist. When a combination of agonists 
was evaluated, BoHV-1 titers in the extracellular 
media were significantly higher (P<0.05). However, 
a detrimental effect was observed on BoHV-5 
replication when supernatants were added at the 
time of infection. The nature and/or magnitude of 
changes in BoHV titers observed in the present 
work were dependent on the ligand as well as on 
the time of stimulation and the stage of the viral 
cycle at which the immunological effectors were 
added. This is the first evidence that timely 
activation of TLR7/8 signaling is effective in 
impairing BoHV replication. Our findings on the 
different TLRs analyzed contribute to the 
understanding of BoHV pathogenesis. 
Furthermore, gaining knowledge on the immune 
mechanisms involved in the response to viral 
infection is important for antiviral and vaccine 
development. Further studies on TLR signaling and 
the antiviral mechanism they trigger will greatly 
contribute to the prevention of herpesvirus 
infections. 
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ipoic acid (LA) is a sulfur-containing cofactor 
required for the activity of several key 
enzyme complexes involved in oxidative and 

single carbon metabolism. The current model for 
LA synthesis is based on Escherichia coli, where 
octanoate from octanoyl-acyl carrier protein is 
transferred to the lipoyl domains of the lipoate 
dependent proteins, by the octanoyltransferase 
LipB. Then, LipA, the lipoyl synthase, converts the 
octanoylated domains into the lipoyl derivatives. 
Exogenous free LA can also be scavenged by the 
lipoyl ligase, LplA. Recently, a new pathway of LA 
synthesis in the Gram-positive bacterium Bacillus 
subtilis was proposed. In this microorganism the 
octanoyl moieties are transferred from the ACP to 
the H protein of the glycine cleavage system 
(GcvH) by the octanoyl transferase LipM. The 
octanoyl moieties are then transferred by LipL, a 
novel GcvH:E2 amidotransferase, from GcvH to E2 
subunits to form active dehydrogenase complexes. 
The LA synthase, LipA, inserts the sulfur groups on 
the protein bound octanoyl moites.In bacteria, the 
enzymes involved in protein lipoylation have 
gained increasing attention because of their 
implication in pathogenicity. Analysis of genome 
sequences revealed that LipL, LipM and GcvH 
homologues can be found in Gram-positive 
pathogens closely related to B. subtilis, such as 
Staphylococcus aureus and Bacillus anthracis. The 
aim of this work was to determine if the lipoylation 
mechanisms are conserved among Gram-positive 
microorganisms. 

To this end, B. subtilis LA auxotrophic mutants 
were complemented with S. aureus and B. 
anthracis genes and the growth and lipoylation 
pattern of the complemented strains were 
characterized. 
Although S. aureus encodes two lipoyl ligases 
homologs (lplJ1 and lplJ2), only LplJ1 was able to 
functionally replace B. subtilis LplJ. This suggests 
that LplJ1 is required for the attachment of free-LA 
to aproproteins while LplJ2 might be involved in 
the usage of lipopeptides from the host, as 
described for Listeria monocytogenes. In addition, 
S. aureus and B. anthracis LipM proteins were 
both able to restore growth of the respective B. 
subtilis mutants, suggesting the first step in LA 
biosynthesis is conserved. Besides, B. anthracis 
LipL was able to functionally replace its B. subtilis 
ortholog, but S. aureus LipL was not. Additionally 
when S. aureus lipL and gcvH genes were 
expressed in a B. subtilis ΔgcvH strain, prototrophy 
was not observed. Notably, the addition of 
branched-chain fatty acid precursors, the products 
of the one of the two LA-dependent enzymes was 
sufficient to restore growth in minimal media, 
indicating that there might be different substrate 
specificity in S. aureus lipoylation pathways. 
Due to the involvement of lipoic acid metabolic 
proteins in pathogenesis, multidrug resistance and 
intracellular growth, the discovery of new enzymes 
in these important Gram-positive pathogens should 
provide potential new targets for antimicrobial 
agents.  
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ndole compounds and bisindole play a role in 
the secondary metabolism and are exploited as 
pharmaceutical drugs, agrochemicals and 

pigments. Indole, hydroxyindoles, the 
phytohormone indole-3-acetic acid (IAA), and 
indigoids induce or repress biofilm formation in 
several bacterial species. Isolates of Acinetobacter 
spp. from the rhizosphere produced IAA. 
Moreover, A. baumannii (Ab) could utilize IAA as a 
carbon source and the iac locus is involved in IAA 
degradation. 
The aims of this work were to study the pigment 
production by Ab clinical isolates, to analyze the 
production of IAA and to explore their role in the 
biofilm formation. 
We studied three isolates (Ab66, Ab87, Ab89) 
identified as Acinetobacter spp. The production of 
a brown soluble pigment in TSA and a violaceous 
pigment in SIM medium were observed. The 
isolates were identified as Ab according to 
API20NE and rRNA 16S gene sequencing. We 
evaluated the ability of producing the pigment in 
Stainer-Scholte medium supplemented with 
casaminoacids (SS), SS with iron (SS-Fe) SS with 
L-tryptophan (SS-Trp) and SS-Trp with iron (SS-
Trp-Fe). The three isolates produced a violaceous 
pigment only in the late stationary phase of culture 
in SS-Trp-Fe medium. The Salkowski reactive 
which allows colorimetric detection of IAA and 
indole derivatives was employed to characterize 
the products in the supernatants (sn). The sn of 
pigment-producing strains in SS-Trp developed a 
red colour that suggests the biosynthesis of IAA. 
The SS-Trp-Fe sn developed a brown colour that 

suggests the production of a hydroxyindole. 
Moreover, Salkowsi reaction showed that most of 
the local isolates to our collection, and Ab 
ATCC19606 produced IAA but not Ab RUH134. 
The in silico analysis of available genomes of Ab 
showed the presence of predicted gene for the 
indole-3-pyruvate pathway to IAA biosynthesis. 
Also, in SS-Fe with IAA the production of the 
violaceous pigment was detected. We evaluated 
the ability to form biofilms in the described media. 
Biofilm formation was evaluated in microtiter plates 
for 48 h. Results were expressed as levels of 
crystal violet staining relative to the final culture 
density. A significant increase in the biofilm 
biomass was determined in SS-Trp-Fe in Ab66, 
Ab87, Ab89 and ATCC19606 (P<0.01) and not for 
Ab RUH134. 
We have begun the characterization of the 
products present in the pigmented sn of Ab87. 
Acidified sn were extracted with ethyl ether in a 
continuous extractor, and then evaporated to 
dryness. The extract was analyzed by HPLC with a 
photodiode array detection system and Mass-
ThermaBeam detector coupled to chromatography 
system. We detected three components: A) 
corresponding to IAA, B) corresponding to the 
indigoid pigment with the proposed structure 
monohidroxylated bis-iliden-indol, and C) an 
uncharacterized product. 
IAA is biosynthesized and biotransformed by AB. 
The results obtained suggest the correlation 
between the production of IAA and bisindole with 
the biofilms formation in Ab. 
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urkholderia cepacia complex (Bcc) 
comprises Gram-negative bacteria capable 
of causing chronic and often severe 

respiratory tract infections in cystic fibrosis (CF) 
patients and various infections in 
inmunocompromised non-CF patients. The chain 
of events leading to the establishment of a 
persistent infection is mainly due to the biofilm 
forming capacity of these microorganisms. In the 
case of Pseudomonas aeruginosa one of the major 
lung colonizers of CF patients, it was reported that 
when the chronic infection becomes established, 
the strains differ phenotypically from the 
intermittent strains. Dominating changes like the 
switch to mucoidity (alginate overproduction) and 
loss of epigenetic regulation of virulence through 
the Quorum Sensing (QS) system have been 
described. QS relies on the production and release 
of small molecule signals by the bacterium into its 
environment. These signals have also been termed 
“autoinducers” and bacterial “pheromones.” In 
Gram-negative bacteria, a typical QS system 
usually involves the production and response to an 
acylated homoserine lactone (AHL) molecule. 
The aim of this work was first to study the QS 
signals expressed by B. contaminans (one of the 

17 species of the Bcc of highest incidence in our 
country), clinical and environmental isolates. 
Secondly, we comparatively analyzed the 
expression of the QS signals and their influence in 
biofilm formation, among isolates recovered 
sequentially during long-term lung infections in CF 
patients suffering chronic infections. 
For the screening of QS signals expression 45 
clinical isolates from CF patients; 10 isolates 
retrieved from non-CF patients, and 5 isolates 
obtained from environmental samples were 
investigated using biosensors and HPLC-MS. 
Biofilm formation was evaluated by crystal violet 
stain using micro-titer plate assays and continuous 
flow chambers. 
Two Acyl homoserine lactones (AHLs), namely N-
octanoylhomoserine lactone (C8-HSL) and N-
hexanoylhomoserine lactone (C6-HSL) were the 
main QS signals found for B. contaminans. The 
comparative study performed on isolates 
recovered from subsequent expression chronic 
infections yielded different scenarios, regarding the 
expression of acyl-HSL- quorum sensing signals 
and biofilm formation. 
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n nature, microbes are able to express 
sophisticate and elaborate social behaviours 
that allow adaptation, survival and evolution. 

Here, we report the social behaviour of the 
undomesticated and probiotic strain B. subtilis 
natto. The three master developmental regulators 
Spo0A, AbrB and SinR are crucial for the 
expression of social behaviours in B. subtilis natto. 
Biofilm development and colony morphogenesis 
were under the positive and negative control of 
Spo0A and AbrB /SinR respectively. The 
requirement of Spo0A during colony differentiation 
was not only due to its known antagonistic effects 
on AbrB and SinR but also for its unique role in 
maintaining the structure of the aerial colony at late 
developmental stages. Sliding motility (a sort of 
surface-associated motility independent of flagella) 
was under the positive control of Spo0A. The 
sliding-proficiency of the B. subtilis natto spo0A 
mutant strain was restored when the 
phosphorelay-independent form of Spo0A Sad67 

was induced by IPTG supplementation. In addition, 
we demonstrate that the B. subtilis natto strain was 
able to adhere with high affinity and specificity to 
the extracellular matrix representative proteins 
fibronectin and collagen. This specific binding was 
under the negative control of AbrB and 
counteracted by Spo0A. The gene coding for the 
fibronectin-binding protein of B. subtilis natto was 
identified and characterized. The wild type B. 
subtilis natto strain, but not the fibronectin-binding 
defective mutant, was able to compete and to 
inhibit the adherence of pathogenic 
Staphylococcus aureus and Pseudomonas 
aeruginose to immobilized-fibronectin, a property 
that it would be of importance for the expression of 
the anti-infective properties of probiotic B. subtilis 
natto. Finally, we present a working model 
summarizing how wild strains of B. subtilis could 
alternate between different communitarian styles of 
behaviours. 
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cinetobacter baumannii is a nosocomial 
opportunistic pathogen, now accounting for 
a large percentage of infections among 

immunocompromised inpatients. Insertion 
sequences (IS) constitute mobile elements 
modulating genome plasticity and evolution in 
bacteria. We identified previously ISAba825 and 
ISAba125 (interrupting the carO gene coding for 
an outer membrane channel) in carbapenem 
resistant A. baumannii clinical strains. We further 
evaluated whether other members of the 
Acinetobacter genus could constitute reservoirs for 
these mobile genetic elements. In 22 different 
species of the genus Acinetobacter ISAba125 
showed a widespread distribution, whereas 
ISAba825 was restricted only to certain A. 
baumannii clonal groups. Among them, we also 
identified ISAba825 upstream of a blaOXA-58 gene in 
a carbapenem resistant strain, generating a hybrid 
promoter that significantly stimulated blaOXA-58 

expression promoting a 64-128 fold increase in 
carbapenems MIC values. We evaluated here 
whether this constitutes a general mechanism 
leading to carbapenem resistance acquisition in A. 
baumannii. For this purpose, we analyzed the 
distribution of the ISAba825-blaOXA-58 arrangement 

in different carbapenem resistant strains obtained 
from hospitals of Rosario City, Santa Fe. We first 
identified blaOXA-58-harboring strains, and further 
analyzed the presence of ISAba825-blaOXA-58 by 
PCR. We found this arrangement only in a group of 
clonally related strains, in which two relevant 
subgroups were identified. Subgroup 1 was 
represented by carbapenem resistant strains 
harbouring a plasmid-borne ISAba825-blaOXA-58 

arrangement. Subgroup 2 was conformed by 
strains showing intermediate resistance to 
carbapenems, and contained the blaOXA-58 gene in 
a plasmid and ISAba825 in the chromosome. The 
clonal group also included carbapenem sensitive 
strains in which both blaOXA-58 and ISAba825 were 
absent. These results prompted us to propose that 
antibiotic pressure in the hospital could have 
selected carbapenem resistant strains among this 
clonal group in which the hybrid promoter 
generated by the insertion of ISAba825 lead to 
blaOXA-58 overexpression. This work thus 
contributes to the understanding of the role of 
horizontal gene transfer and mobile elements in 
the evolution of A. baumannii resistant strains in 
clinical settings. 
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iosurfactants (BS) are tenso-active 
molecules which traditionally have been 
studied by their role in enhancing 

biodegradation of low water solubility compounds, 
such as hydrocarbons. However, BS may take part 
in many other processes as cellular motility, 
settlement and disruption of biofilms, and 
antimicrobial activity. The aim of this study was to 
analyze antimicrobial activity against fish 
pathogens and biosurfactant production of bacteria 
isolated from fish intestinal tract. Strains were 
isolated in De Man-Rogosa-Sharpe (MRS) and 
tryptic soy (TS) media. Antimicrobial activity was 
assessed by the double layer method. For 
evaluation of biosurfactant production, strains were 
cultured in the solid media where they had been 
isolated and the biomass was resuspended in 
phosphate-buffered saline (PBS). Biomass 
suspensions were incubated 2 h at 120 rev min

-

1
and harvested by centrifugation (5000 ×g for 10 

min) at 10 °C.The supernatant surface tension was 
measured using a ring tensiometer. Thirty three 

bacterial strains were isolated from the intestinal 
tract of rainbow trout (Oncorhynchus mykiss) and 
hake (Merluccius hubbsi); 16 showed antimicrobial 
activity against Carnobacterium piscicola, 5 against 
Lactococcus garvieae, 2 against Aeromonas 
salmonicida subsp. salmonicida, and no one 
inhibited Yersinia ruckeri. Eight strains reduced 
PBS surface tension indicating the release of 
tenso-active molecules associated to the cell. 
Among them, strain H8 produced the highest 
surface tension reduction (26.4 ± 0.6 %). Even 
though H8 was able to grow under anaerobic 
conditions, the highest biosurfactant production 
was reached in aerobic conditions. According to 
biochemical and molecular tests (16S RNAr 
sequencing), H8 belongs to Brochothrix 
thermosphacta. Although this strain did not show 
antimicrobial activity against the fish pathogens 
studied, biosurfactant production has not been 
reported for this genus. Thus, the characterization 
of H8 biosurfactant could lead to a novel tenso-
active compound. 
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actobacillus acidophilus is one of the major 
species found in human intestines recognized 
as safe (GRAS) with some strains having 

probiotic characteristics. Probiotics are live 
microorganisms, usually contained in food, that 
play an important role in control of the host 
intestinal microbiota and in the modulation of the 
host immune response. The strain L. acidophilus 
ATCC4356 has been described as probiotic and 
posses a 45kDa Surface layer (S-layer) 
protein.This is a highly basic protein with a pI of 
9.59 and we have previously established its 
antibacterial and antiviral activities. These bacteria 
suffers different stresses, such as osmotic, acidic 
and surfactant when ingested since it is challenged 
to the environmental changing conditions. 
In a previous study we proved the S-layer protein 
to be essential in the adaptation of the L. 
acidophilus to several kinds of stresses. In this 
study we deal in depth with the changes in the cell 
envelope due to external high salt conditions. 
Cells were grown in different NaCl concentrations 
and their S-layer protein were extracted and 

analyzed by Western blot. We found two types of 
S-layers in hiperosmotic condition that differed in 
their molecular weight while in control condition 
there is only one type protein. 
The hydrophobicity characteristics of the envelope 
of L. acidophilus varied with the osmolarity of the 
growth medium as shown by measuring their 
partition coeffcient in n-octane/water 
The modifications in size, concentration, location 
(fixed to cell wall or free in the supernatant) are 
related to the growing stages and stress conditions 
(high NaCl concentrations) indicating 
posttranslational or transcriptional modifications. 
The lack of aggregation capacity of cultures and 
absence of staining of their S-layers with 
glycosilation detection techniques suggested the 
absence of posttranslational glycosylation. 
Northern blot analysis was evaluated to determine 
the use of different promoters. 
The differences obtained in the S-layer between 
cells grown with and without NaCl show the 
importance of the S-layer protein in the adaptation 
to this stress.  
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. aeruginosa is a versatile microorganism 
able to adapt to a wide range of stress 
factors, including solar ultraviolet A (UVA) 

radiation (315-400 nm). We reported that high 
doses of UVA lead to lethal effects mainly through 
oxidative stress in P. aeruginosa. On the other 
hand, when this bacterium is exposed to sublethal 
low UVA fluences, a growth delay is induced. 
Recently we reported that the treatment with low 
fluences of UVA protects P. aeruginosa PAO1 
strain from a subsequent lethal exposure. This 
phenomenon depends on the relA gene and is 
unrelated to the induction of quorum sensing 
mechanism and catalase, two essential factors 
involved in the response of P. aeruginosa to UVA. 
Evidence of a relationship between the stress 
generated by UVA exposure and osmotic stress 
has been reported in Escherichia coli and P. 
aeruginosa. We proposed that low UVA doses may 
protect the viability of P. aeruginosa cells after 
subsequent lethal exposure by increasing its 
resistance to osmotic shock. 
In order to analyze the effectiveness of the 
induction of resistance to osmotic shock in 
protection against lethal UVA effect, an adaptive 
response to osmotic stress was induced by 
growing PAO1 strain and a relA derivative in media 
with increased NaCl concentration without affecting 
cell viability. Strains were grown in standard LB 
(NaCl 0.85 M) and LB with 0.33 M NaCl and the 
resistance to osmotic shock (LB with NaCl 1 M) 
and UVA was analyzed. Growth in LB with 0.33 M 

NaCl provided a significant level of protection to 
the wild type against the subsequent osmotic 
shock comparing to the growth in standard LB, and 
this effect was not significant in the relA mutant. 
Similarly, cell growth in LB 0.33 M NaCl produced 
a significant increase of viability of PAO1 strain 
when it was exposed to a lethal UVA dose, while 
no protection was seen in the relA strain. These 
results demonstrate that a great protective 
response to lethal UVA is caused by induction of 
resistance to osmotic shock, the first evidence 
about cross-protection between both types of 
stress. 
It was then analyzed whether exposure to low UVA 
fluences produces resistance to osmotic stress. 
PAO1 and the relA mutant were exposed to a 
sublethal dose of UVA (20 min at a fluence rate of 
28 W/m

2
) capable to induce photo-protection, and 

then grown in LB to allow the expression of an 
adaptive response. Control and irradiated cultures 
were exposed to LB containing 1M NaCl. Exposure 
of PAO1 to low UVA doses increased its resistance 
to high osmolarity, indicating that radiation can 
induce resistance to osmotic shock. Conversely, 
exposure of the relA strain (unable to show photo-
protection) to low UVA doses, did not change its 
sensitivity to a high osmolarity medium. Taken 
together, these results lead us to propose that the 
photo-protection phenomenon described in P. 
aeruginosa is related to a relA-dependent adaptive 
response to osmotic stress. 
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hodococcus bacteria are able to accumulate 
significant amounts of triacylglycerols 
(TAG). This process has been extensively 

studied in rhodococci during last years. Although 
phospholipids (PL) share common biosynthesis 
pathways with TAG, very little is known about such 
lipids in the genus. Variations of PL residues 
permit cells to control the fluidity and functionality 
of cellular membranes under different 
environmental conditions. 
The aim of this study was to characterize the major 
PL species occurring in different Rhodococcus 
species, and to analyze the modification of PL 
composition when the temperature for cell 
incubation is decreased. 
A detailed bioinformatic analysis using the 
available genomic databases was performed. PL 
species were analyzed by diverse mono- and 
bidimensional chromatographic techniques, using 
different supports, developers and standards. 
Specific reactions to determine sugars and 
phosphorous were performed. 
Bioinformatic analyses of complete genome 
sequences of five Rhodococcus species showed 
high redundancy and inter-specie variability of 
genes involved in TAG metabolism, in contrast to 
that observed for PL metabolism genes. All 
rhododoccal strains grew at 5 °C but showed 

retarded growth compared with R. erythropolis, 
which grew quickly. Chemical analyses of lipid 
extracts revealed, in general, similar composition 
of PL species in cells of R. jostii, R. opacus, R. 
fascians and R. erythropolis during cultivation 
on gluconate at 28 °C. Phosphatidylglycerol was 
the main PL in all strains, whereas 
phosphatidylethanolamine, cardiolipin, 
phosphatidylinositol and a variety of 
phosphatidylserines were also observed. PL 
profiles did not change significantly when the 
incubation temperature was decreased to 10 °C, 
although a slight decrease of phosphatidylglycerol 
in most strains was detected. This effect was 
particularly observed in R. erythropolis DSM43060. 
This strain produced at low temperatures high 
amounts of a compound identified as a 
glycodiacylglycerol (Rf 0.8), composed by 1,3-
diacylglycerol and glucose molecules. 
Results showed that PL biosynthesis pathways are 
conserved among rhodococci, with low variability 
and redundancy of involved genes. Only slight 
variations of PL species occur in rhodococcal cells 
when the incubation temperature was decreased 
from 28 to 10 °C. The biosynthesis of 
glycodiacylglycerols, which may stabilize lipid 
membranes, could contribute to the rapid 
adaptation of R. erythropolis to low temperatures.  
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ndean Altiplano and semiarid Patagonia, are 
both characterized by their extreme 
environmental conditions, such as 

desiccation. The frequent occurrence of 
actinobacteria may reflect their natural adaptation 
to these environments. Oxidative stress, which is a 
consequence of desiccation, is one of the main 
factors occurring in these habitats. These bacteria 
need to adjust their metabolism to survive under 
oxidative stress. The aim of this work was to 
analyze the tolerance of Rhodococcus bacteria to 
oxidative stress and the relationship between 
triacylglycerol (TAG) accumulation and the 
response to pro-oxidants, since both are NADPH-
consuming processes. Sensitivity to H2O2 or 
methyl viologen (MV) in seven strains was 
analyzed in agar plates. Rhodococcus opacus 
PD630 was used as model for analyzing the 
relationship between TAG metabolism and the 
response to oxidative stress. Cells were cultivated 
in mineral salts medium (MSM) with gluconate and 
0.1 g/l of ammonium chloride to promote lipid 
accumulation. Incubation of cells in MSM in the 
absence of a carbon source was used for 
promoting lipid mobilization. Cerulenin and Orlistat 
were used for inhibiting fatty acid and TAG 
biosynthesis, and TAG mobilization, respectively. 
Lipids were analyzed by thin layer chromatography 
and spectrometry.  
All actinobacteria were more resistant to H2O2 and 
MV in NB agar than Gram negative bacteria 
isolated from Altiplano. All showed similar 
tolerance to H2O2, whereas R. opacus PD630, R. 

jostii 602, and Dietzia sp. A12 were the more 
resistant strains to MV. Since NADPH is the 
reductant of several enzymes involved in 
antioxidant activities, and also required for TAG 
biosynthesis; we analyzed the alteration of the cell 
response to pro-oxidants during TAG accumulation 
conditions, with/without cerulenin. Cells of PD630 
showed high survival rates during exposition to 
H2O2 and MV under TAG accumulation conditions, 
with and without cerulenin. However, TAG content 
decreased in cells treated with MV, but not with 
H2O2, in the absence of cerulenin. TAG 
degradation may generate NADPH for 
protective/antioxidant activities. To analyze this, we 
challenge cells to H2O2 and MV in the 
presence/absence of Orlistat. The inhibition of TAG 
degradation had no effect on cell survival during 
treatment with H2O2 and MV, compared with 
controls. 
The results indicated that actinobacteria are highly 
tolerant to oxidative stress, which can explain in 
part their resistance to desiccation. The response 
to H2O2 and O2

-
, generated by MV, may require a 

differential adjustment of metabolism. The 
response of cells to O2

-
, but not to H2O2, may 

compete for reductants with other NADPH-
demanding processes, such as TAG accumulation. 
Thus, preservation of NADPH is advantageous 
during stress response. Moreover, stress response 
did not seem to depend on TAG degradation for 
generating reductants for repair and/or antioxidant 
mechanisms.           

A 



 
 

Fisiología Microbiana 

 
 

FM15 ROLE OF MECHANOSENSITIVE CHANNELS FOR BACTERIAL RECOVERY FROM SEVERE THERMAL 
STRESS 

 

Laura Buttigliero
1
, Jorgelina Morán-Barrio 

1
, Alejandro  M Viale

1
. 

1
IBR, CONICET – Fac. Cs Bioq y Farm, Universidad Nacional de Rosario.  

buttigliero@ibr.gov.ar 

 
nterobacterial species such as Escherichia 
coli sustain growth over a temperature range 
of 40 ºC, i.e., between 15 and 49 ºC. Higher 

temperatures promote cell death to a magnitude 
that depends on heat intensity and duration, and 
are therefore defined as severe or extreme. The 
cellular targets responsible for cell death exposed 
to severe heat stress are not clearly defined, but 
protein aggregation, membrane alterations and 
ribosome melting are thought as main targets of 
severe heat stress. 
Here, we report that mechanosensitive channels 
(MSC) are required for E. coli survival from upon 
severe heat exposure. Cell death curves indicated 
that bacterialmutants deficient in main MSC are 

more sensitive to severe heat stress at 50 ºC than 
isogenic parental cells. Expressing the msc genes 
in these mutants from plasmids restores the wt 
phenotype, discarding pleiotropic effects of the 
mutation. Protein aggregation and cell buoyant 
density analyses in Percoll gradients indicate that 
the severe heat stress provoked a hyposmotic-like 
response, probably as the result of the massive 
cytoplasmatic protein denaturation and 
concomitant hydration of previously buried protein 
sectors to the surrounding aqueous environment. 
Thus MSCs are seemingly necessary to relieve the 
increase in cell turgor resulting from the severe 
heat stress allowing cell recovery after the thermal 
stress recedes. 

E 



 
 

Fisiología Microbiana 

 
FM16 DacD PENICILLIN BINDING PROTEIN PARTICIPATES IN PEPTIDOGLICAN REMODELING AND 

METALLO-β-LACTAMASE BIOGENESIS IN ENTERIC BACTERIA 
 

Luciano Brambilla
1
, Jorgelina Morán-Barrio 

1
, Alejandro M Viale

1
. 

1
IBR, CONICET – Fac. Cs Bioq y Farm, Universidad Nacional de Rosario.  

brambilla@ibr.gov.ar 

 
he expression of β-lactam-degrading 
enzymes (β-lactamases) is the most 
prevalent mechanism of antibiotic resistance 

in bacteria. Metallo-β-lactamases (MBLs) are 
particularly worrisome in the clinical setting, in that 
they can hydrolyze a broad spectrum of β-lactam 
substrates including the latest-generation 
carbapenems and they are resistant to all clinically 
employed inhibitors. In fact, the design of an 
efficient pan-MBL inhibitor has been limited by a 
large diversity of active-site structures, catalytic 
properties, and Zn(II) requirements for activity 
among different members of this family of 
enzymes. 
Some aspects that have received less attention are 
the cellular processes involved in biogenesis of 
MBLs that ultimately result in resistance, a possible 
target for antimicrobial design. We have previously 
characterized GOB-18 MBL from the Gram-
negative pathogen Elizabethkingia meningosep-
tica. GOB-18 precursor is synthesized in the 
bacterial cytoplasm and secreted to the 
periplasmic space by the Sec machinery, aided by 
the DnaK chaperone system, where the 

polypeptide folds and binds the Zn(II) ion. Subtle 
differences observed between the folding process 
in vitro and in vivo suggest the involvement of 
extrinsic factors (i.e. periplasmic proteins) during in 
vivo biogenesis process. In an effort to identify 
periplasmic assisting proteins, we generated an 
insertional mutant library using MudJ transposon in 
Salmonella enterica expressing GOB-18 from a 
plasmid. Screening of MudJ insertional mutants for 
reduced cefotaxime resistance resulted in the 
identification of a dacD gene disruptional mutant, 
coding for PBP6b DD-carboxipeptidase. S. 
enterica mutants lacking dacD contained 
decreased amounts of GOB-18 in the periplasmic 
space and reduced cefotaxime MIC values, 
suggesting a role of DacD in GOB biogenesis 
and/or stability. Our additional phenotypic analysis 
of dacD mutants showed that DacD is involved in 
peptidoglican (PG) structure/remodeling, as judge 
by Congo Red binding. Based on the above 
results, we propose that DacD has a role in PG 
remodeling and that the PG architecture provides a 
scaffold for GOB stability, in addition to its barrier 
function. 
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ipoteichoic acid (LTA) is an important cell wall 
component of Gram-positive bacteria. LTA 
consists of a glycerolphosphate (GroP) chain 

retained by a glycolipid anchor in the bacterial 
membrane, the GroP backbone chain is modified 
with D-alanine. 
In previous work we have described several 
modifications in cell wall of Lactobacillus casei 
when cells are exposed to an osmotic stress 
condition  In the present work we focused on 
studying the structural alterations in LTA under 
high salt conditions (NaCl = 0.8 M). 
Polymers extracted from high salt condition 
cultures migrate on SDS-PAGE faster than those 
from control condition. To gain insight into 
structural alterations, LTA architecture was 
analyzed by Nuclear Magnetic Resonance (NMR). 
 For that purpose, it was first purified using a 1-
butanol extraction method and further by 
hydrophobic interaction chromatography using an 
Octyl-Sepharose column. Based on the NMR 
analysis, we found a significative difference of the 
GroP chain length and the percentage of D-alanine 
substitution in LTA from the high salt condition. 
NMR analysis from three independently isolated 
LTA samples showed an average of D-Ala 
substitution of 64±4 and 27±9 for the control and N 
condition respectively and an average of 
glycerolphosphate chain length of 42±3 and 31±4 
for these same conditions. The differences in D-Ala 

substitution and in chain length are considered to 
be statically significant, with P value p=0,0039 and 
p= 0,0128 respectively. 
Gene expression studies of genes for D-alanilation 
of LTA (dltA and dltC) showed a decrease in the 
transcriptional activity during growth in high salt 
condition, supporting the biochemical results. 
Furthermore, yfnI gene present in this 
Lactobacillus strain, was in fact an ltaS orthologue 
responsible for polyglycerolphosphate LTA 
synthesis and we showed a decreased in its 
transcriptional activity during growth in high salt 
condition. 
Also, we determined that Lactobacillus casei LtaS 
hydrolyzes the glycerolphosphate head group of 
the membrane lipid phosphatidylglycerol (PG) and 
catalyzes the formation of the 
polyglycerolphosphate LTA backbone chain. LtaS 
activity is Mn

2+
 ion dependent. Addition of Zn

2+
 and 

EDTA inhibited the enzyme activity even in the 
presence of Mn

2+
. The highest enzyme activity was 

seen at100 mM NaCl, higher concentration had an 
inhibitory effect. 
In sum, these results show a modification in the 
LTA architecture when Lactobacillus casei cells are 
grown in high salt condition. We also demonstrated 
that the putative Lactobacillus casei YfnI protein is 
enzymatically active and is involved in LTA 
synthesis. 
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iological nitrogen fixation (BNF) is the 
natural conversion of nitrogen from the air 
into ammonium that display diazotrofic 

bacteria and archaea.  A very important part of 
research on BNF is focused on the posibility of 
replacing part of the nitrogen fertilizers demand of 
crops by associations with diazotrofic bacteria, 
either symbiotic or associative. While symbiotic 
associations appear to be more efficient at 
channeling products of nitrogen fixation into plants, 
they use to be highly strain (and/or cultivar) 
specific, limiting a broader application. On the 
other hand, associative or free-living nitrogen fixers 
normally excrete limited amounts of ammonium 
into their surroundings. 
We are interested in the improvement of free-living 
strains for their capacity of ammonium excretion 
towards the development of bacterial nitrogen-
biofertilizers by metabolic engineering. We have 
shown that Azotobacter vinelandii strains with 
mutations in the nifL gene are impaired in sensing 
ammonium cellular status, express nitrogenase 
and accessory nif genes constitutively and excrete 
ammonium into the culture medium. These strains 
were shown to allow diazotrophic culturing of 
eukaryotic microalgae in an artificial symbiotic 
microbial-community. This work was aimed at 
further improving bacterial strains by genetic 
engineering of ammonium assimilation.  In A. 
vinelandii ammonium assimilation takes place 
exclusively by the glutamine synthetase (GS)- 

glutamate synthase (GOGAT) cycle. Thus, GS null 
mutants have not been isolated up-to-date. It has 
been shown that D50 participates of ammonium 
binding and GS affinity towards this substrate in 
Escherichia coli GS. To attenuate the metabolic 
flux of ammonium towards its assimilation into 
amino acids in A. vinelandii, we identified by 
sequence alignment D49 as a candidate active-site 
amino acid and constructed the corresponding 
D49A and other mutant strains by site directed 
mutagenesis. These strains presented 30% GS 
activity and moderate ammonium release into the 
medium.  No additive production of ammonium 
was observed when these mutant GS alleles were 
introduced into the nifL-null genetic background. 
 Moreover, mutations on the gene encoding GS 
abolished the ammonium overproducing trait of 
nifL mutants and turned it into the moderate level. 
To help explaining the results, further experiments 
showed that an inhibitor of GS activity (MSX) 
produced a decrease of nitrogenase genes 
expression. We also observed that GS activity is 
already reduced to 25% in nifL mutant strains and 
remained insensitive to ammonium loaded in the 
medium and considerably less sensitive to partial 
inhibition by MSX. These results provide genetic 
confirmation for a previously suspected metabolic 
regulation network that might adjust the rates of 
nitrogen fixation and assimilation in A. vinelndii. 
Supported by ANPCyT. 
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arrowia lipolytica is one of the most 
extensively studied „„non-conventional‟‟ 
yeasts which is currently used as a model 

for the study of protein secretion, peroxisome 
biogenesis, dimorphism, degradation of 
hydrophobic substrates, and several new fields. 
The entire sequence of the six Y. lipolytica 
chromosomes has been determined. The sterol 
carrier protein-2 (SCP-2) is a nonspecific lipid 
transfer protein that has been implicated in the 
transfer and metabolism of cholesterol, branched-
chain fatty acids, acyl-CoA conjugates, and other 
lipids. Its gene was found in genomes from the 
three superkingdoms of life. We have previously 
shown that Y. lipolytica SCP-2 (YLSCP-2), a 128-
amino-acid protein inducible by fatty acids

1
, is 

located in peroxisomes of the yeast and binds a 
variety of lipids which can be transferred from 
YLSCP2 to phospholipid membranes by a 
collision-mediated mechanism

2
. 

Taking into account that Saccharomyces 
cereviciae has no SCP-2 gene and its metabolism 
has difficulty to adapt growing on lipids, the 
physiological consequences of YLSCP-2 
transgenic expression in the yeast were analyzed. 
To evaluate recombinant YLSCP-2 function in vivo, 
intracellular distribution of the protein in S. 
cereviciae complemented cells was assessed and 
nutritional and biochemical studies were 
performed. Growth and utilization of palmitic acid, 
ethanol, and sodium acetate as a sole source of 

carbon, were followed for parental and 
recombinant S. cereviciae strains, showing slight 
differences. However, peroxisomal marker 
catalase activity was found to be increased for 
recombinant S. cereviciae expressing YLSCP-2, in 
all nutritional conditions. To measure the 
intracellular concentration of YLSCP-2, an ELISA 
was developed and applied to the analysis of the 
cytoplasm and peroxisome enriched fractions of 
the yeast cells mechanically broken. It was found 
that almost all the protein targeted to the organellar 
fraction. 
These results confirmed that transgenic expression 
in S. cereviciae of YLSCP-2, like in Y. lipolytica,is 
also preferentially located in the peroxisomal 
fraction of yeast cell lysate. Moreover, catalase 
induction in the recombinant strain showed an 
apparent expansion of the peroxisomal 
compartment. Even so, the inferred concentration 
of YLSCP-2 in peroxisomes and the protein affinity 
for long-chain fatty acids are high enough, like in 
Y. lipolytica

1
, to make YLSCP-2 to function as a 

lipid carrier inside the organelle of complemented 
cells of S. cereviciae. Data presented here is being 
confronted to another genetic approach in the lab: 
Y. lipolytica null mutants for the YLSCP-2 gene are 
being generated to evaluate the physiological 
consequences of its absence. 
1
Ferreyra et al. 2006. Arch. Biochem. Biophys. 

453(2): 197-206. 
2
Falomir et al.2009. Biophys. J. 97(1): 248-56. 
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seudomonas extremaustralis is a highly 
stress resistant bacterial species isolated 
from an Antarctic environment that is able to 

synthesize high amounts of poly(3-
hydroxybutyrate) (PHB). This non-pathogenic 
bacterium shares general characteristics with 
representative Pseudomonas species but also 
presents metabolic differences with P. aeruginosa 
such as a nitrite accumulation during microaerobic 
growth, high stress resistance and PHB 
accumulation. Anr is the global anaerobic regulator 
involved in low oxygen tension metabolism. The 
relationship between Anr and the oxidative stress 
resistance was investigated in P.extremaustralis. 
 The anr mutant strain presented a lower oxidative 
stress resistance in agar plate assay in presence 
of hydrogen peroxide (H2O2). The inhibition of 
growth was also measured in presence of different 
H2O2 concentrations in microaerobic planktonic 
cultures. The mutant strain presented higher 
inhibition of growth than the wild type strain. In 
addition, presence of oxygen reactive species 
(ROS) was determinate by flow cytometry in 
aerobic and microaerobic cultures in presence or 
not of H2O2. In aerobic conditions the level of ROS 
was similar in both strains. However, in 
microaerobiosis anr strain showed strong 
differences, since the level of ROS was 

significantly higher in this strain, with and without 
H2O2. Therefore, antioxidative defenses in 
microaerobic cultures with and without H2O2 were 
investigated. Catalase activity of Anr and reduced 
thiol pool, determinate by flow cytometry, resulted 
higher in absence of hydrogen peroxide in the 
mutant strain indicating the display of antioxidative 
defense systems in response to a basal stressed 
state in cells. In presence of H2O2, the thiol pool 
drooped significantly in the wild type strain, while in 
the mutant strain it was not observed, suggesting 
the impairment in the consumption of these 
molecules to ROS detoxification. In silico analysis 
allowed the prediction of genes potentially 
regulated by Anr in the whole genome sequence of 
P. extremaustralis. Among them, genes encoding 
for several chaperones and cold shock proteins, 
the glutathione synthase, a sulfate transporter and 
a thiol peroxidase were detected. These results in 
concert suggest that Anr is crucial to maintain a 
correct balance in cells and its absence provokes a 
stressed state and the increment in the 
antioxidative battery. However in presence of an 
exogenous source of oxidative stress the mutant 
strain is no capable to cope with it, thus suggesting 
an important role of Anr in the oxidative stress 
resistance.  
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everal reports show the ability of different 
bacteria to solubilize inorganic phosphate 
compounds. Phosphate solubilizing bacteria 

(PSB) play an important role in supplementing 
phosphorus to the plants, allowing a sustainable 
use of phosphate fertilizers. The P-solubilizing 
ability of bacteria is attributed to the secretion of 
organic acids of low molecular weight. The best 
characterized mechanism of P-solubilization 
involves secretion of gluconic acid from oxidation 
of glucose by a periplasmatic pyrolloquinoline 
quinone-dependent glucose dehydrogenase 
(mPQQ-GDH). Gluconic acid secretion is normally 
constitutive in most PSB, except for some Erwinia 
species being induced by P deficiency. 
Burkholderia tropica strains have been reported to 
posses the ability to solubilize insoluble 
phosphates. This microorganism posses a glucose 
dehydrogenase (mGDH) responsible for the 

periplasmic conversion of glucose into gluconic 
acid, directly related with poorly soluble mineral 
phosphates solubilization. In the present work it 
was checked the ability of B. tropica Mto293 to 
express an active mGDH enzyme under different 
culture conditions and to require PQQ as cofactor. 
Batch cultures were carried out in bioreactor with 
glucose or glycerol as C-sources and different 
phosphate and nitrogen sources. B. tropica 
secreted high amounts of gluconic acid, which 
correlated with GDH activity, only at low P levels or 
under biological Nitrogen fixation, indicating the 
non-constitutive nature of GDH enzyme. However, 
cultures with soluble phosphate and ammonium as 
nitrogen source showed GDH activity after a pulse 
of PQQ. The results indicate that mGDH is active 
under nutritional or energy stress and it has a 
PQQ-dependence. 
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eobacter sulfurreducens is capable of 
respiring insoluble minerals in its natural 
subsurface environment. More interestingly, 

cells of this strain can be grown on electrodes 
forming biofilms that use the polarized surface as 
their final electron acceptor, which gives the unique 
possibility of studying their respiratory metabolism 
under controlled conditions by means of 
electrochemistry. 
Interestingly, for respiring electrodes these cells 
manage to transport the electrons from their 
respiratory chain through tents of microns, from 
their outer membrane to the electrode. The way 
they make such long distance connection is a topic 
under intense discussion. Two main mechanisms 
are being proposed: the electron hopping (super-
exchange) model, stating that electrons are 
transported through a sequence of redox reactions 
between outer membrane cytochromes in the 
biofilm extracellular matrix, and the metallic-like 
conduction model  in which  electron transport 
occurs through conductive filaments (pili) 
extending from the cell external membrane to the 
electrode. 

In this work we gain insight into the mechanism of 
electron transport, by mathematically modeling the 
electrochemical response of biofilms grown on 
electrodes to changes in experimental conditions 
such as substrate concentration, applied potential 
and substrate transport rate to the biofilm. By 
considering the electron hopping mechanism we 
successfully modeled the current produced under 
each condition, determining at the same time the 
limiting step for respiration in each case. 
Results indicate that cells located close to the 
electrode are limited by substrate availability, in 
particular under low substrate concentrations. On 
the other hand, cells located close to the biofilm-
solution interface are limited by the concentration 
of external cytochromes able to accept electrons 
from the respiratory chain. In consequence, cells at 
the biofilm-solution interface are thought to respire 
at a rate that only allows the maintenance of their 
basal metabolism, impeding growth and division 
and probably determining the limit for biofilm 
thickness. 
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eobacter sulfurreducens can use 
extracellular insoluble electron acceptors 
during anaerobic respiration. It can also use 

a polarized electrode for this function, thus 
producing an electric current. Elucidating 
mechanisms behind this mode of respiration is 
significant for the development of clean energy and 
wastewater treatment technologies, which are 
rapidly emerging. Controlling steps in current 
production are thought to be at the metabolic 
activity of cells, but still remain to be determined. In 
this work we profiled the content of 
macromolecules relevant for evaluating population 
physiology and growth during the development of 
G. sulfurreducens biofilms on polarized graphite 
electrodes. Confronting macromolecular data with 
current production reveled that the later is not 
related to DNA accumulation, but to the mean 
metabolic activity as indicated by the RNA:DNA 
ratio. Current:DNA and current:protein ratios on the 
other hand, showed that maximum respiratory rate 
is achieved after about 150 hours, during the 

exponential growth phase. At this time current 
output is at the maximum and latterly decreases to 
stabilize at about 4-6 A.m

-2
. Using phase contrast 

microscopy we also profiled growth-related 
parameters as biofilm thickness and 3D structure 
in situ and in vivo, using a customized flow cell with 
a transparent working electrode. Current output 
was observed to increase with biofilm thickness 
until about 40-50µm, to latterly become intriguingly 
independent of this parameter. Optical sectioning 
of biofilms evidenced cell clusters covering a 
maximum of 20-25% of the electrode area in the 
first 20-30 µm from the interface level. Beyond this 
limit biofilms structure was less dense with clusters 
protruding to the liquid phase. On the base of all 
collected evidences a model is proposed for the 
distribution of individual contributions from cells in 
different locations into the biofilm volume to the 
overall current production. 
  
Supported by European Commission (7
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enococcus oeni is the most important 
species involved in the convertion of malic 
acid into lactic acid and carbon dioxide 

(malolactic fermentation; MLF) at the end of the 
alcoholic fermentation (AF) of the wine-making 
process, being the MLF a critical step to obtain a 
high quality final product.  The viability of O. oeni in 
wine depends on its resistance to several stress 
factors such as acidity, SO2, ethanol and other 
inhibitory metabolites produced by wine yeasts. To 
get a deeper insight in the molecular factors 
involved in the adaption of O. oeni to these harmful 
conditions, physiological and biochemical studies 
were carried out with the O. oeni strain X2L during 
its growth in a yeast fermented medium (YFM). O. 
oeni X2L reached less biomass in YFM than when 
it was grown in the unfermented medium, even 
though the MLF was complete in both media. To 
investigate the mechanisms that helps O. oeni X2L 
to tolerate and survive these harmful conditions, a 
proteomic approach was performed using two-
dimensional electrophoresis. A total of 357 
cytoplasmic proteins were detected when O. oeni 

grew in fresh (control) and YFM broth media. Thirty 
two protein spots showed significant changes in 
expression during growth in YFM: 14 were up-
regulated while 16 proteins down-regulated. One 
spot (aminotransferase/fructokinase) was specific 
to YFM while another spot (aspartate 
carbamoyltransferase) was completely inhibited in 
this condition. Fifteen proteins showing the most 
significant variation were then identified by MALDI 
TOF-MS analysis. In YFM, enzymes involved in 
carbohydrate, lipid and amino acids metabolism, 
as well as chaperon proteins were overexpressed, 
while enzymes related to lipid biosynthesis, 
glycolysis, amino acid metabolism, hydrolases and 
dehydrogenases were down regulated. These 
results indicate that multiple metabolic pathways 
are involved in the response of O. oeni X2L to 
stressful conditions related to wine fermentation. 
This study contributes to identify the metabolic 
pathways involved in stress tolerance of O. oeni, 
which would allow choosing bacterial strains more 
adaptive to wine fermentation conducted by S. 
cerevisiae to complete successfully the MLF. 
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tenotrophomonas maltophilia is an aerobic 
bacterium which metabolism generates 
reactive oxygen species. Superoxide 

dismutase (SOD) catalyses the dismutation of toxic 
superoxide radicals into molecular oxygen and 
hydrogen peroxide. Three SOD isoenzymes have 
been discovered, all prokaryotic organisms contain 
Mn-SOD or Fe-SOD while Cu/Zn-SOD is absent 
except for a few cases. Currently very little is 
known about the oxidative stress response of S. 
maltophilia. The aims of this study were to 
determine the SOD isoenzymes present in S. 
maltophilia K279a and to study the activity of SOD 
in cell-free extracts at various growth stages under 
different conditions of oxygen availability. Studies 
were done on S. maltophilia K279a, which full 
genome was sequenced, in TSB medium at 37ºC. 
First, to determine the potential SOD isoenzymes 
present in K279a, cell-free extracts from ON 
cultures were separated by electrophoresis using a 
10% non-denaturing polyacrylamide gel 
electrophoresis (PAGE). The enzyme activity was 
visualized as achromatic bands by staining with 
nitro-blue tetrazolium chloride (NBT). A Mn-SOD 
from Escherichia coli was used as standard. A 
single band of SOD activity ofK279a was 
visualized which migrates faster than the standard. 
To determine the metal present in the active site of 

SOD enzyme inhibition methods were used. Gels 
were treated with NaCN or H2O2 to inactivate 
Cu/Zn-SOD or Fe-SOD respectively. In our 
experiments, resistance to both cyanide and H2O2 
indicated that the single band detected in K279a is 
a Mn-SOD enzyme. Second, the activity of SOD 
was evaluated after 12, 24 and 48 h of incubation 
under static or shaking conditions. Native PAGE 
showed that Mn-SOD of K279a is detected at early 
growth phase in extracts from cells grown with 
shaking. In contrast, under static conditions the 
band corresponding to Mn-SOD was detected only 
after 24 h of incubation. Furthermore, the SOD 
activity in cell-free extracts was determined by the 
riboflavin/methionine system, and protein 
concentration was measured by the method of 
Bradford. Under static conditions a low activity was 
detectable at 12 h of culture although the enzyme 
was not seen in native PAGE. A significant 
increase of SOD activity was seen under shaking 
conditions. Under both conditions SOD activity was 
detected also at 48h of incubation. In conclusion, 
our results showed that S. maltophilia K279a 
possesses only a Mn-SOD isoenzyme. The 
availability of oxygen in culture medium increased 
significantly the SOD activity, which is even 
detected in the stationary phase of growth. 
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olyhydroxyalkanoates (PHAs) are 
prokaryotic storage compounds that are 
accumulated intracellularly in form of 

granules. PHAs can consist of short-chain-length 
hydroxyalkanoic acids (PHASCL) such as poly(3-
hydroxybutyrate) (PHB) or medium-chain-length 
monomers (PHAMCL) as poly(3-hydroxyoctanoate) 
which are synthesized by different classes of PHA 
synthases, the main enzymes involved in the 
polymer production. Pseudomonas extremaustralis 
DSM17835 is an Antarctic species able to 
produce PHAs in the form of PHB. However, the 
genome of this species contains several groups of 
genes involved in PHA metabolism including those 
related with PHAmcl production. In this work, we 
analyzed the transcription of all PHA synthases 
and the granule-bound proteins in P. 
extremaustralis. The phaRBAC cluster involved in 
PHB biosynthesis includes a class I phaCsynthase 
or polymerase. In addition, we also identified a 
PHAmcl cluster phaC1ZC2D that differs from the 
typical PHAmcl cluster of Pseudomonas species 
due to the insertion of seven genes not related to 
PHA synthesis, between phaD and phaFI. This 
cluster contains two different class II polymerases, 
encoded by phaC1 and phaC2, whose functionality 
has been previously demonstrated by 
complementation assays. The genome of P. 
extremaustralis also presented other group of PHA 
genes that include two phasin like proteins, 

amphiphilic proteins located on the surface of the 
granules, and a putative PHB depolymerase. 
The PHB granules were isolated from the crude 
extract of P. extremaustralis by using a glycerol 
gradient. Proteins were separated by SDS-PAGE 
and identified by high resolution mass 
spectrometry. As expected, the analysis of the 
protein sequences demonstrated the presence of 
class I PhaC synthase, responsible of PHB 
biosynthesis along with a putative PHB 
depolymerase and a phasin like PhbP protein. In 
addition, we found a class II PhaC synthase and 
the phasin like PhaI, both proteins associated to 
PHAmcl synthesis. Real time RT-PCR experiments 
were performed in order to study the expression of 
the three phaCsynthases present in this strain 
employing RNA extracted from cultures grown with 
sodium octanoate or glucose as carbon source. 
The results showed that the different phaC genes 
are expressed at similar levels, in agreement with 
the proteomic assay of PHB granules. These 
results suggest that the absence of PHAmcl 
production is not due to differences in the 
transcription or expression of class II phaC 
synthases. We hypothesize that other factors could 
explain the inability of P. extremaustralis to 
accumulate PHAmcl, such as  kinetic factors like 
substrate competition among different synthases or 
monomer availability. 
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lostridium septicum is an anaerobic bacillus, 
causative agent of atraumatic gas gangrene 
in man and animals. This disease evolves 

with high mortality rate. The rapid establishment of 
the diseases indicates that the pathogen can avoid 
 primary defenses. Macrophages are essential to 
the innate immune system„s ability to remove and 
kill invading microorganisms. The objective of this 
work was to identify the strategies employed by the 
pathogen to infect and to avoid killing by 
macrophages. The C. septicum strain used for this 
work was ATCC 12464. Mouse peritoneal 
macrophages (Mɸ) and RAW 264.7 cells where 
grown in DMEM medium with 10% fetal calf serum. 
 C. septicum cells from log growth phase where 
added to Mɸ at different multiplicity of infections 
(MOI) and incubated during 24 h. In response to 
phagocytosis, oxygen reactive species (ROS), 
nitric oxide (NO) and iNOS expression by Mɸ at 
different MOI post-infection periods were 
measured by NBT reduction assay, Griess reaction 
and RT-PCT respectively.  Infected Mɸ were lysed, 
and viable intracellular bacteria where plated on 
optimized culture medium and incubated under 
anaerobic conditions. The intracellular traffic of the 
bacteria was detected by transmission electron 
(TEM)and confocal microscopy. For identification 
of membrane receptors involved in C. septicum 
recognition and phagocytosis, specific 
macrophage receptors inhibitors were used at 
different concentrations: fucoydan (F),a  scavenger 

receptor inhibitor; mannan(M),a mannose receptor 
inhibitor; methil-α-manopyranosid (MP), a 
mannose and complement receptor inhibitor 
(CR3). Mɸ associated bacteria were quantified by 
optical microscopy and the results expressed as 
percent of inhibition. C. septicum phagocytosis 
induced high levels of ROS, NO and iNOs 
expression in a MOI dependent manner. C. 
septicum survived at a rate of 0.001 to 0.004% 
regarding the MOI employed, with no significant 
differences in bacteria viability between 4 and 24h 
post-infection. C. septicum cells into the 
phagosome, surrounded by an integrate 
membrane, co-located with phagosome marker or 
in the cytoplasm where visualized through confocal 
microscopy and TEM at different times post-
infection. The treatment with receptor inhibitors 
showed that   F inhibited the association of 
bacteria in 76.7%, MP in   56.7% and M in 39%. 
 Combinations of F-MP produced the highest level 
on inhibition (89%).  The results showed that a low 
rate of C. septicum cells survive and evade killing  
by phagocytosis, escaping phagosome and getting 
access to the cytoplasm . Mannose  and CR3 
receptors participate in C. septicum  phagocytosis 
but scavenger receptors play the main role in C. 
septicum recognition. Phagocytosis may act as a 
evasion mechanism allowing the microorganism 
survival in phagocytic cells due their interior 
oxygen low level, increasing the survival and 
spread of this anaerobic pathogen. 
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outhern green stinkbug (Nezara viridula) is 
one of the most relevant pests of soybean 
crops, which feeds on the seeds in spite of 

their strong defenses against herbivory. We 
propose that the microbial community in the gut of 
stinkbugs may have a role in helping digestion and 
tolerance of chemical defenses of soybeans, such 
as protease inhibitors that decrease insect 
performance. The aim of this study was to describe 
the microbial communities present in the gut of 
adult southern green stinkbugs collected from their 
natural environment, and the effect of captivity on 
bacterial communities. Fifty percent of the insects 
collected from soybean crops and neighboring 
areas were dissected, and the rest were held for 
rearing with artificial diet and dissected 15 days 
later. Insect dissections were carried out under 
sterile conditions, and gut bacterias were analyzed 
using culturing and non-culturing techinques. Cell 
counts and isolations, and 16S ribosomal 
sequencing were performed and communities and 
pure cultures were analyzed by Automated 
Ribosomal Intergenic Spacer Analysis (ARISA). In 
addition, proteolytic activities of pure bacterial 
cultures were assayed. In insects collected in their 
natural environment a transient flora with varying 

total bacterial count (from10
3
 to 10

6 
CFU/mg) was 

found, mainly proteolytic spore-forming rods 
identified as Bacillus pumilus, typical flora of host 
plants and soil, and Gram – of the 
Enterobacteriaceae family. On the other hand, the 
stinkbugs in captivity were less variable in bacterial 
counting (10

6 
CFU/mg),  two enterobacteria of the 

genus Klebsiella sp. and Serratia marcescens 
were isolated and identified. Occasionally, 
Enterococcus faecium and Bacillus sp were also 
found in captivity. In addition, the CFU/mg of the 
entomopathogen Serratia marcescens seems to be 
associated with insect stress generated by the 
captivity conditions and was reduced with the 
addition of 125 mg/l of streptomycin into the 
drinking water. ARISA profiles of the microbiome of 
the stinkbugs fed in captivity showed lower 
diversity, 3 to 4 OTUs (Operational Taxonomic 
Unit) compared to 6 to 8 OTUs found in those 
insects collected from soybean cultivars. 
The biodiversity of the microbiome of the bugs in 
their natural environment is more complex than in 
captivity conditions. These changes in biodiversity 
should be taken into account for studies of 
 microbial communities impact on insects. 
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here has been a growing list of multidrug and 
drug-specific efflux pumps characterized 
from bacteria of human, animal and plant 

origins. Drug efflux pumps play a key role in drug 
resistance and also serve other functions in 
bacteria as stress responses, virulence and cell 
communication and development of efflux pump 
inhibitors, therefore the multifaceted implications of 
drug efflux transporters warrant novel strategies to 
combat multidrug resistance in bacteria. Over the 
past four decades, there were only a few novel 
classes of antibacterials developed. Thus, 
development of novel antibacterial drugs has been 
challenged by the rapid emergence of bacterial 
resistance. Given the clinical significance of drug 
efflux pumps in pathogenic bacteria, exploration of 
efflux pump inhibitor has been under way. Natural 
compounds as carnosic acid are able to potentiate 
the antimicrobial activity of several common 
antibiotics used to combat infections. In particular, 
carnosic acid potentiates the antimicrobial activity 
of several antibiotics in Enterococcus faecalis and 
Staphylococcus aureus, although the underlying 
molecular mechanism of its action remains 
unclear. In this work the effect of carnosic acid on 
the efflux and uptake of drugs in comparison with 
the proton uncoupler carbonyl cyanide m-
chlorophenylhydrazone, the ATPase inhibitor 
vanadate and a general inhibitor of bacterial efflux 
pumps verapamil, were evaluated in E. faecalis 
and S. aureus. Fluorescent probes as SYTOX 

Green and 3′,3′-dipropylthiadicarbocyanine 
[DiSC3(5)] were assayed to investigate the effect 
of carnosic acid on membrane permeabilityand 
membrane potential. Results showed that carnosic 
acid is an effective modulator of the ethidium 
bromide uptake and efflux in E. faecalis, without 
significant effect on the cell membrane 
permeability. In addition, the proton uncoupler 
inhibitor, the effect of carnosic acid on the 
accumulation rates of ethidium bromide was 
blocked, while a notably positive effect on EtBr 
uptake was observed in the presence of the 
diterpene and the well-known inhibitor of efflux 
pumps dependent of ATP, vanadate. Moreover, 
results showed that carnosic acid modified the cell 
membrane potential gradient in E. faecalis and S. 
aureus. All these findings suggested the existence 
of an active efflux pump inhibition activity of 
carnosic acid, which is independent of the activity 
of ATPases but relies on active efflux of secondary 
transporters energized by trans-membrane 
electrochemical depending on the membrane 
potential. Other experiments showed slight 
toxicological effects of carnosic acid on eukaryotic 
cells. In conclusion, all finding supported a high 
potential use in the clinic of carnosic acid as a 
resistance-modulating agent for the treatment of 
some drug-resistant infections. These encouraging 
possibilities are now under investigation in our 
laboratory testing carnosic acid against different 
multidrug-resistant clinical isolates. 
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acteria and fungi are found together in a 
myriad of environments and particularly in 
biofilms. Biofilm formation by 

Stenotrophomonas maltophilia is controlled by 
quorum sensing (QS), and the synthesis of the 
diffusible signal factor (DSF) depends on rpfF. The 
pathogenic characteristics of Candida albicans 
(ability to adopt multiple morphotypes and form 
biofilms) are regulated by QS. The QS signal 
farnesol represses the switch from yeast to hyphal 
growth, which is crucial for the adhesion to 
surfaces. Cross-kingdom activity of DSF, produced 
by Xantomonas campestris, has been reported. 
DSF is recognized by the receptor of farnesol, 
leading to an arrest in filamentation. We have 
previously demonstrated that C. albicans 
filamentation was inhibited by S. maltophilia K279a 
whereas an rpfF mutation abrogated the inhibitory 
ability. Furthermore, a significant reduction in 
viable counts of C. albicans was observed in 
planktonic cocultures with K279a, but not with 
K279a rpfF (DSF

-
). The aim of this study was to 

determine the effect of S. maltophilia on C. 
albicans biofilm formation. Studies were done on 
K279a, K279a rpfF, C. albicans ATCC10231 (wt), 
and the mutant C. albicans Tup1 fixed in the 
hyphal growth form. Microorganisms were grown at 
37ºC in TSB supplemented with dextrose (TSB-d) 
or in Spent, which corresponds to the supernatant 
of S. maltophilia cultures. Fungal biofilms were 
formed in microtiter plates under static conditions 
for 72h, in the presence or the absent of S. 

maltophilia. Biofilm formation in 96 well microtiter 
plates was evaluated by viable counts on 
Sabouraud agar supplemented with ciprofloxacin. 
Biofilms formed on Thermanox cover slips placed 
in 12 well microtiter plates were stained with crystal 
violet and evaluated by light microscopy. Biofilms 
of Tup1 in TSB-d showed a dense network of 
hyphae while biofilms of C. albicans ATCC10231 
presented predominantly yeast cells which formed 
microcolonies and tridimensional structures. Viable 
counts of the wt biofilms were higher than those of 
the mutant (1.5-4.5 x 10

5
 cells/well vs 8.7 x 10

3
-9.6 

x 10
4
 cells/well). The Spent of K279a only caused 

a decrease of viable counts of Tup1. Cocultures of 
C. albicans ATCC10231 with K279a in TSB-d 
resulted in a 2 log decrease of fungal viable 
counts, and in a 3 log decrease when cocultured in 
the Spent of K279a. No viable cells of Tup1 were 
recovered in cocultures with K279a. Microscopic 
evaluation of biofilms showed monolayers with 
large microcolonies of K279a associated with 
fewer yeast cells of the wt. With respect of Tup1, 
fewer hyphae were observed and they looked 
damaged. On the other hand, fungal viable counts 
were not affected in the presence of K279a rpfF. In 
conclusion, K279a interferes with biofilm formation 
of C. albicans through DSF signaling, and the 
effect is more severe on hyphal growth. Further 
studies are needed to determine if the effect is on 
adhesion, maturation of biofilms and/or killing of 
fungal cells. 
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he generation of a protective barrier against 
harmful microorganisms by colonizing the 
intestinal mucosa as well as the stimulation 

of the innate immune response are implicated in 
probiotic effects. A new generation of probiotics is 
represented by spores of Bacillus subtilis and 
related bacteria. The Complement System and 
Galectins, glycan-binding proteins, represent 
attractive systems of the innate immunity to further 
explore their response to probiotics and the 
development of therapies against autoimmune 
diseases, chronic inflammation and cancer. In this 
work, we investigate the effects of probiotic B. 
subtilis natto strains on tissue specific Galectin-1 
expression and complement activation in vitro and 
in animal model. Animals (Wistar rats and chikens) 
were feed daily with supplements of spores from 7, 
14, 22 to 45, 60 or 90 days. Then, Gal-1 was 
measured by ELISA and Western Blot in several 
organs of the animals. We observed a higher 
production of Gal-1 in spleen, liver and kidney of 

animals that received the spore supplement. In 
addition, probiotic spores induced higher levels of 
complement components (i.e. C3) and activation of 
the classic, lectin and alternative pathways. 
Furthermore, inactivation of spo0A prevented the 
full activation of the Complement System. 
Complement activation by probiotic wild type, but 
not Spo0A-deficient, vegetative cells  produced 
activation of the Complement System by the three 
pathways (classical, alternative and lectin-
dependent), all of which lead to C3b covalent 
binding but not MAC formation demonstrated by  
C3b neoantigen monoclonal antibody  and C9 
neoantigen monoclonal antibody binding 
respectively. These results suggest that the 
activation of the  Complement System, by Spo0A-
proficient cells, is followed by phagocytosis by 
CR1(+) cells and demonstrate that one mechanism 
that probiotic B. subtilis cells use to improve the 
innate immunity operates by induction and 
modulation of the Complement System. 
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pongospora subterranea f. sp. subterranea 
is the causal agent of powdery scab of 
potato, a disease limiting crop production 

worldwide. This Plasmodiophoromycete produces 
cystosori that remain in soil for several years, and 
its main form of dispersal are asexual seed and 
contaminated tools. Have not been found effective 
methods of control, so it is important to understand 
the biology and survival forms of the pathogen. In 
addition to the family Solanaceae as its main host, 
it has also been reported in other plant families 
associated with the cultivation in Europe and USA. 
However, the environmental condition typical of the 
tropics make biology of the organism is different 
from temperate regions. Therefore, aims to identify 
hosts of Spongospora subterranea f. sp. 
subterranea in crop species and weeds associated 
with potato cultivation in Colombia, through real-

time PCR. To this were inoculated with 20 species 
from cystosori ground, at a concentration of 1x10

5
 

cystosori g-1. The harvest of the species was 
performed three months after inoculation to confirm 
detection by qPCR. This research was possible to 
detect Spongospora subterranea f. sp. subterranea 
in 14 of the 20 species tested, including Solanum 
betaceum (Cav.) Sendt., Physalis peruvianum L., 
Solanum nigrum Sendt, Solanum quitoense 
Lamarck, Petroselinum crispum (Mill.) Nyman ex 
A.W. Hill, Daucus carota L., Pennisetum 
clandestinum Hochst. ex Chiov., Zea mays L., 
Allium cepa L., Polygonum nepalense Meins. The 
identification of these species allow to understand 
the biology of the pathogen, to better understand 
their host range and highlights the importance of 
taking action in disease management to union 
level. 
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lostridium septicum, the causative agent of 
mionecrotic gas gangrene disease, 
produces α-toxin, a pore forming toxin as a 

single lethal factor. It has been informed that C. 
septicum α-toxin induces programmed cell death in 
muscle cells. Several pore- forming toxins are able 
to induce autophagy in eukaryotic cells. Autophagy 
is consider a non-apoptotic form of cell death and 
 also it  is an important mechanism for innate 
immunity against invading bacteria. The aim of this 
study was to evaluate the ability of C. septicum 
ATCC 12464 recombinant α-toxin (46kDa), 
partially purified proteins fraction (PPF) and viable 
cells to induce authophagy in mouse peritoneal 
macrophages (Mφ) and RAW 264 cells. The 
phagocytic cells where grown in DMEM medium 
supplemented with 10% fetal calf serum, and 
incubated in atmosphere enriched with 5% CO2 at 
37ºC. The PPF fraction were obtained by 
ultracentrifugation of C. septicum culture 
supernatants of free cells  in log phase, using 
concentrators with membrane  of different 
molecular mass cut off. The PPF of 100-30 kDa 
and recombinant α-toxin where added to Mφ at 1 
and 2,5% for 4-6 h and at 0,3-2µg/ml for 24-48 h 
respectively. RAW 264.7 cells were infected at a 
infection multiplicity of 40:1 with C. septicum viable 
cells. The induction of autophagy was determined 
by the detection of autophagic structures using 
different microscopy techniques  and the  lipidation 
of LC3 protein by Western blot. The α-toxin gene 

was cloned, and expressed in Escherichia coli 
BL21 Star

TM
(DE3) strain . The cloned PCR product 

was sequenced to confirm that the gene was in the 
appropriate frame with the N-terminal or C-terminal 
fusion tag. The purification of 6xHis-tagged 
recombinant proteins expressed in E. coli was 
performed by the Ni-NTA Purification System. 
Morphological changes compatible with autophagy 
were observed in Mφ treated with PPF and 
recombinant α-toxin by optical microscopy. 
Autophagyc vacuoles where visualized with phase 
contrast and confocal microscopy stained with 
acridine orange.  Western blot assay determined 
increased level of lipidated LC3 protein (LC3-II) in 
Mɸ treated with FPP or α-toxin. The Mφ infected 
with C. septicum viable cells for 4 and 24h showed 
different autophagyc structures such as double-
membrane autophagosome and phagophore-like 
structures that were observed by electronic 
transmission microscopy. The results obtained 
demonstrated that both C. septicum FPP, that 
include α-toxin, and the recombinant α-toxin induce 
autophagy.   The viable C. septicum cells induce 
autophagy probably as a consequence of 
damages in the phagosome membrane produced 
by α-toxin and the damaged phagosome recruits 
the autophagy machinery, removing both the 
phagosome and the bacteria, cooperating  in this 
way with  the clearance of the pathogen. 
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ojoba is a shrub of arid and semiarid regions. 
Liquid wax of jojoba seeds is of economical 
importance. It has been determined that in 

vitro cultures allow the propagation of plants of 
known sex and high productivity, and that 
Azospirillum brasilense has a beneficial effect on 
jojoba rooting. The aim of this work was to 
unatomical studies to evaluate if A. brasilense 
inoculation is able to reduce salinity effects on 
jojoba. Micropropagated shoots on Murashige & 
Skoog medium supplemented with Gamborg 
vitamins (MB) were used.  To induce root 
formation, shoots (2cm) were cultured in ½MB, 
supplemented with 24.6 mM indole butyric acid for 
6 days. Then, they were transferred to hormone-
free ½MB supplemented with NaCl (0, 40, 80, 120 
and 160mm) and inoculated with 10

7
 ufc mL

-1
 of A. 

brasilense Cd or Az39. Uninoculated plants were 
used as controls. At 45 days, rooting percentage 
was evaluated and samples of organs were fixed 
and included in paraffin, cut with microtome and 
stained with Safranin-Fast Green. Anatomical 
characteristics were determined from stem, root 
and leaf for each treatment. The observations and 

photographs were taken by digital camera coupled 
to binocular microscope. The data were subjected 
to regression analysis, ANOVA and multiple 
comparison of means using SPSS. Regression 
analysis between rooting percentage and NaCl 
concentration of control treatments and A. 
brasilense Cd inoculated plants responded to a 
decreasing linear function (R

2
 = 0.956, R

2
 = 0.919 

respectively) while the Az39 strain induced a 
quadratic decreasing response (R

2
 = 0.945). 

Inoculation increased the rooting percentage in all 
treatments. In leafs of uninoculated treatments, 
NaCl concentration increased produced expansion 
of mesophyll (ME) and chlorenchyma cells (CLC), 
and lowered cell density. Bacterization significantly 
reduced (p<0.05) increases in ME parameters and 
CLC was similar to controls without NaCl. There 
were also changes in the anatomy of stems and 
roots. According to the data we conclude that 
jojoba inoculation with both strains of A. brasilense, 
in addition to increasing the percentage of rooting, 
produced anatomical changes consistent with 
increased tolerance to salt stress. 
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androanthus ochraceus (yellow Lapacho) is 
a native medicinal and ornamental tree with 
quality timber. In vitro propagation allows its 

ex situ conservation. The aim of this work was to 
study during rhizogenesis the anatomical 
characteristics of different yellow Lapacho organs 
inoculated with Azospirillum brasilense. Roots 
induction was performed in ½ Woody Plant 
Medium (½WPM) and ½ Murashige-Skoog (½MS) 
inoculating shoot base with Cd or Az39 strains of 
A. brasilense. At 35 days of culture, samples of 
plant organs were collected. For optic microscopy, 
fixed leaves were diaphanized and stained with 
safranin. Roots did not require any treatment. 
Dried samples of leaves and roots were metallized 
with gold and observed by scanning electron 
microscopy. Anatomical parameters were analyzed 
by factorial ANOVA and comparison means test 
(Tukey p <0.05). The leaves number increased 
(108%) in ½WPM when inoculated with A. 
brasilense Cd respect to the control. The factorial 
ANOVA showed that bacterization significantly 
affected the density of glandular trichomes and 
stomata and the glandular trichome size, while the 
culture medium only affected the glandular 

trichome density. The interaction of factors was 
significant for all parameters evaluated. Stomata 
size of A. brasilense Cd inoculated shoots in 
½WPM was similar to that observed in ex vitro 
leaves and less than in vitro controls. In this sense, 
no difference was observed between inoculated 
and control plants in ½MS. The stomatal density of 
inoculated plants grown in both media was lower 
than in vitro controls and consistent with those 
observed in adult plants. In addition, Az39 strain 
produced significant increases in rooting 
percentage of H. ochraceus in ½WPM and 
increased (124%) roots length respect to those 
grown in ½MS. Although root hairs were presente 
in all treatments, plants inoculated in ½WPM 
showed the highest root hair density. Bacteria were 
found on root surface and surrounding the root 
exudation observed when plants grown in ½WPM. 
In conclusion, A. brasilense inoculation altered 
rooting percentage of yellow Lapacho plants and 
their anatomy. Inoculation with Cd strain in ½WPM 
produced plants with anatomical features 
(reduction in the size and density of stomata) 
consistent with mayor resistance to stress. 
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ight is a major environmental stimulus. In 
living organisms light perception is carried out 
through photosensory proteins that belong to 

different families based on the structure of their 
light-absorbing molecules. LOV (Light, Oxygen and 
Voltage) domains are blue-light sensory modules 
that were originally described in plant phototropins. 
Data obtained from bacterial genome sequences 
revealed the presence of multiple photosensory 
proteins, whose physiological role are a subject of 
interest worldwide. Xanthomonas axonopodis pv. 
citri (Xac) is a gram negative bacterium 
responsible for citrus canker, a severe disease that 
affects the Citrus genus. The Xac genome 
sequence includes a gene encoding a LOV protein 
that contains a N-terminal LOV domain associated 
to a C-terminal histidine kinase and a response 
regulator domain (hybrid HK-RR). In a previous 
work we demonstrated that Xac-LOV protein is a 
legitimate blue light photoreceptor, carrying the 
conserved photochemical properties of the LOV 
proteins described to date. Moreover we found that 
Xac-LOV protein is involved in the regulation of 
several physiological processes directly involved in 
the bacterial ability to colonize host plants. In this 
work, we evaluated the interaction between Xac 

and orange (Citrus sinensis) plants, both 
biochemically and by a transcriptomic analysis of 
host plants inoculated with Xac wild type and a 
mutant strain which lacks the Xac-LOV protein. 
First, we could observe that the in planta bacterial 
growth was similar for both strains until two weeks 
after inoculation. However, we observed important 
differences in the symptoms exhibit by the leaves 
inoculated with the different Xac strains, mainly 
regarding the development of necrotic zones in the 
infected tissues. This effect was also very 
dependent on the illuminating conditions of the 
treated plants. These results demonstrate that blue 
light and the Xac-LOV protein have an essential 
role in the virulence process, being involved in the 
control of the host tissue damage caused by the 
phytopathogen. Moreover, preliminary data 
obtained from the transcriptomic analysis of orange 
leaves inoculated with the different Xac strains, 
showed a differential expresion for several plant 
genes associated with important metabolic 
pathways. This results indicate that Xac-LOV 
protein could have a role in the modulation of the 
metabolism of the host plant upon bacterial 
infection. 
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uring the last few years crop-based biofuels 
have emerged rapidly in the global marked 
as an alternative to fossil fuels. However, 

warnings on the sustainability and expansion 
capacity of this industry were raised, especially in 
relation to competitiveness with the food 
production industry, extensive land use change 
and unsustainable demand of agrochemicals. 
Thus, research and development of rhizosferic 
microorganismos-based products is gaining 
interest as a sustainable alternative for the gradual 
replacement of agrochemicals in modern 
agriculture. 
On the other hand, microlagae-based next 
generation biofuels have attracted much attention 
lately since they have the potential to ameliorate 
much of the drawbacks of crop-based biofuels. In 
contrast to crops, research on the microbial 
community associated to cultured microalgae is 
almost non-existent. Recent studies from our 
laboratory and others show that common plant 
growth promoting bacteria such us Azotobacter sp. 
or Azospririllum sp. might be also beneficial to 
microalgae.  Beyond the technological 
significance, the fact that these bacteria are 
seldom found in association with microlgae in 
nature precludes investigation of the natural basis 
of bacteria-microalgae associations. 
This study shows the results of a long term 
enrichment of associations between bacteria and 

microalgae. More than fifty different fresh water 
samples were subcultivated by 1:20 to 1:50 dilution 
in fresh medium every fifteen days for two- to 
three-years. More than thirty monoalgal isolated 
were obtained, many of them in an axenic form. In 
parallel, an artificial medium mimicking microalgae 
photosynthetic exudates was developed for the 
isolation of bacterial strains that could not be 
removed out of the microalgae cultures by 
exhaustive dilution. The isolates were initially 
classified according to the colony morphology and 
cell shape. A functional screening was set up in 
which dilutions of the bacterial cultures were mixed 
with dilutions of axenic cultures of diverse 
microalgae from our collection and spotted onto 
solid medium. These experiments allowed a rapid 
identification of isolates that presented either a 
positive or negative effect on microalgae growth. 
Strikingly, ribotypification by sequencing of the 16S 
RNA led us to identify some of the most reactive 
isolates as Herbaspirillum sp., Rhizobium sp., 
Bradyrhizobium sp., Xanthomonas sp. and 
Mycobacterium sp., suggesting a common trend of 
these bacteria to engage in beneficial or 
pathogenic interactions in either plants or 
microalgae. The potential significance of these 
findings is going to be discussing in relation to 
possibilities for sustainable algae biotechnology 
and as a model for plant-microbe interactions. 
ANPCyT. 
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he serine-type proteolytic activity of the 
intercellular fluid of wheat leaf is controlled 
by a germin-like protein that inhibits trypsin 

named GLPI. Its capacity to inhibit serine 
proteases is the first described within both germins 
and germin-like proteins. Subsequently, in wheat 
plants whose seeds were inoculated with the 
biocontroller fungus Trichoderma spp, we found 
that GLPI takes part in the control of the disease 
caused by the fungus Septoria tritici.  Also, GLPI 
has at least two more activities linked to responses 
to different types of stress: 
pyrophosphatase/phosphodiesterase and 
superoxide dismutase. Indeed, it has been 
described that, besides controlling proteolysis and 
serving as storage proteins in seeds, protease 
inhibitors may take part in defense responses 
against phytopathogenic microorganisms. 
Therefore, the objective of this work was to test the 
antimicrobial activity of GLPI against plant 
pathogens. For this, different amounts of GLPI 
were incubated with reproductive structures of 
Fusarium solani and Phytophthora infestans, and 
cell cultures of Pseudomona syringae. It was found 
that GLPI restrains the growth of F. solani and P. 
infestans after 16 hs of treatment. The IC50 (dose 
needed to reduce the reproductive structures 

germination by 50 %) were 720 µg/ml and 130 
µg/ml for F. solani and P. infestans, respectively. 
The treatment with similar concentrations of a 
commercial soybean trypsin inhibitor had not effect 
on these pathogens, suggesting that the noted 
restraint is not a common feature of trypsin 
inhibitors. Also, GLPI restrained the growth of  P. 
syringae cells taken at exponential growth and 
incubated in fresh medium for 24 h at 30 °C. 
 Assessed by optical density, GLPI IC50 was 52 
μg/ml, which is 13.8 and 2.5 lower than those of F. 
solani and P. infestans, respectively. Then these 
data reveal that GLPI has an important 
antimicrobial capacity against different plant 
pathogens. Additionally, whether GLPI affect the 
microbial plasma membrane integrity was 
examined by the uptake of the fluorogenic dye 
SYTOX Green. This molecular probe only 
penetrates cells having damaged plasma 
membranes, and fluoresces on binding to DNA. 
The obtained data suggest that GLPI exerts its 
microbicide ability by interacting with plasma 
membrane. Then, stressing its role in plant 
resistance against pathogen attack, this study 
shows that GLPI has an associated antimicrobial 
activity. 
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urkholderia cepacia complex (Bcc) 
comprises Gram-negative bacteria which 
are opportunistic pathogens that cause 

infections in the airways of cystic fibrosis (CF) 
patients. We and others have previously reported 
that B. contaminans (Bc) is the species of major 
incidence among Bcc bacteria that infect CF 
patients in our country. In addition, a number of 
studies have been carried out to elucidate the 
mechanisms used by Bcc bacteria for their 
persistence in the host lungs with the aim to 
identify vulnerabilities and potential targets for 
future antimicrobial agents. Colonization and 
persistence of Burkholderia species in the lungs 
have been associated with their capacity of biofilm 
formation. Besides, long-term Bcc lung infection 
gave rise to genotypic and phenotypic variation 
among isolates, contributing to their fitness while 
maintaining their ability for survival in this human 
niche. Here we studied two B. contaminans 
isolates sequentially recovered from sputum 
samples of the same CF patient. One isolate was 
recovered when the infection was originally 
detected (Bc 64) and the other after 3 years of 
infection (Bc 187). 

Growth rate of planktonic cells, colony morphology, 
production of haemolysin and protease and 
antibiotic resistance for planktonic (MIC-P) and 
sessile (MIC-B) cells were determined for each 
isolate. Biofilm studies were carried out using 
multiwell plates, column bioreactors and 
continuous flow chambers. Biofilm formation was 

monitored by crystal violet stain (CV). The 
architecture of biofilms was analyzed by 
fluorescent microscopy (FM) and confocal laser 
scanning microscopy (CLSM). 

To test genetic variability both isolates were firstly 
identified by recA gene sequence analysis. Then, 
they were characterized by PCR- recA RFLP using 
HaeIII as restriction enzyme and by fingerprinting 
of DNA using BOX-PCR. These studies showed 
that both isolates belong to the same genotype. Bc 
64 isolate displayed yellow colonies and the Bc 
187 isolate showed white colonies of lower size 
displaying a mucoid phenotype with higher 
polysaccharide content in EMA solid medium. The 
haemolysin production and the production of 
proteases were similar in both cases. In LB liquid 
cultures both isolates showed similar specific 
growth rates and yields, but the Bc 187 isolate 
grew in aggregates. For biofilm cultures the Bc 64 
isolate showed higher accumulation of biomass 
adhered to surfaces than the Bc 187 isolate. The 
structure of mature biofilm was flat for Bc 64 
isolate. In contrast, the isolate retrieved from the 
long-term infection showed a defined cloud 
structure. Both isolates proved to have similar 
behavior in MIC-P and MIC-B studies, displaying a 
significant higher antibiotic resistant when they 
grew as biofilm than in planktonic mode. Overall, 
adaptation during Bcc chronic lung infections 
showed phenotypic variation that could contribute 
to increase the capacity of these bacteria for 
survival and persistence in their host. 
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reen biotechnology is a branch of 
biotechnology with application in 
agricultural process mainly to reduce 

dependence on fertilizers, pesticides and other 
agrochemical products. In this way, the use of 
plant growth promoting bacteria (PGPB) has 
gained an important place in the world towards a 
sustainable agriculture. PGPB are a group of 
microorganisms able to confer beneficial effects on 
plant growth and development, without causing 
damage neither to the host nor the environmen. 
These microorganisms stimulate plant growth as a 
consequence of nitrogen fixation, production of 
phytohormones and enhancement of mineral 
availability as well as biocontrol of 
phytopathogens. PGPB have to colonize and grow 
on or around the roots for the establishment of an 
effective plant–microbe interaction. After this 
necessary step some of them are able to enter 
roots by different mechanisms and establish 
endophytic populations. In any case a key feature 
of plant-beneficial bacteria associations is the 
efficient colonization of root surfaces. In the 
present study, and with the knowledge of 
Burkholderia tropica is a promising candidate for 

biotechnological applications, we performed 
experiments of wheat seeds inoculation to test its 
ability to colonize and to evaluate whether it can 
enhance grain production. Wheat seeds were 
inoculated with B. tropica Mto293 containing the 
marker gene gusA under gnotobiotic conditions. 
On the other hand, wild type strain was used to 
analyze if colonization was accompanied by 
stimulation of plant growth under field conditions. 
Colonization was monitored by plating bacterial 
suspensions from homogenized tissues and by 
microscopic localization of bacteria after staining 
with gus substrate. Plant growth promotion activity 
was analyzed by measure of fresh weight of roots 
and aerial parts. Microscopy observations and 
rhizoplane bacterial population of inoculated plants 
indicated that B. tropica were able to efficiently 
colonize wheat roots. Bacterial counting of surface 
sterilized roots suggests an endophytic behavior. 
Inoculated plants significantly increased both roots 
and aerial parts fresh weight as compared to non-
inoculated controls. However, these higher growth 
parameters were not accompanied by increased 
grain yield. 
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any insects have evolved symbiotic 
associations with bacteria, fungi and yeast. 
Some of these interactions are of 

nutritional nature, where the guest provides 
nutrients and the host shelter; but in other cases 
they might have a negative effect on the host. In 
mosquitoes there are microorganisms living in the 
gut ventral diverticulum but these associations 
have been poorly studied. Potential benefits could 
apparently exist in those mosquitoes carrying 
yeasts. Recent molecular genetics and 
fluorescence in situ hybridisation work revealed the 
presence of the yeast in different mosquito 
populations and in a variety of tissues, including 
the reproductive system. This location is 
suggestive of a vertical transmission. In addition, it 
is known that during the development of immature 
stages they consume different types of 
micoorganisms such as algae, protozoa, 
invertebrate and organic detritus. With the aim to 
explore in more detail this association, we studied 
the interaction between mosquitoes and yeast, 
particularly focused on the development of the 
mosquito from the egg to the adult stage, and its 
offspring. We also compared larval development in 
mosquitoes fed off different microorganisms. In a 
first experiment we fed larvae of Culex pipiens with 
green fluorescent protein (GFP) marked yeast 
(Saccharomyces cerevisiae). Then we followed the 

presence and location of the yeast during mosquito 
development (four larval instars, pupae, adult and 
offspring eggs), using techniques of classical 
microbiology, amplification of the GFP gene by 
PCR with specific primers and experiments of 
fluorescence microscopy. We managed to detect 
GFP+ yeast in the different development stages, 
including adults, and using the three methods. On 
the other hand, neonate larvae were fed with 
yeast, cyanobacteria or algae in order to compare 
developmental times of immature stages exposed 
to different diets. The feeding assay showed two 
interesting results. On one hand, larvae that were 
fed yeast developed faster than those fed on algae 
and cyanobacteria. Moreover, only the yeast-fed 
larvae reached adulthood at same time of the 
control, while algae and cyanobacteria-fed larvae 
only reached the second larval stage. Our findings 
let us conclude that the yeast might provide 
essential nutrients for mosquito development and 
yeast is maintained until the adult stage, 
suggesting an essential symbiosis. Further 
experiments are being designed to demonstrate if 
the yeasts are inoculated on the egg chorion by 
the mother. Our next step will be to study the role 
of yeast on pathogens transmitted/hosted by 
mosquitoes. Supported by ANPCyT (PICT-2007-
02069), and Universidad Nacional de Mar del Plata 
Project (15E/415 EXA 467/09) 
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e have recently demonstrated the 
presence of the event known as 
stimulated innate resistance(STIR) in 

Bordetella pertussis infections. STIR consists in a 
non-specific enhancement of the airways innate 
response that abrogates diverse lung infections 
such as influenza A, Streptococcus pneumoniae, 
and Aspergillus niger. Specifically in B. pertussis 
infection, we observed that the enhancement of 
innate response activation, in a TLR4-dependent 
way, could efficiently impair B. pertussis 
colonization (P < 0.001). In fact, our previous 
results indicate that during the early stage of 
infection, specific anti-microbial mechanisms 
triggered by TLR4 stimulation are able to impair B. 
pertussis colonization. This scenario where B. 
pertussis is quickly removed from the lungs of the 
infected host allows the investigation of the 
mechanisms by which it is possible to prevent the 
progression of B. pertussis infection. Here we first 
analyzed the kinetics of LPS action in vivo using 
the mice infection model. To this end Balb/c mice 
were inoculated intranasally with purified LPS (1 
µg) and at different times post treatment, mice 
were infected with a subletal dosis of B. pertussis 
(5x10

7
 CFU). The time between inoculation of LPS 

and challenge with B. pertussis tested, were 24 
and 48 h. We also evaluated both the effect of LPS 
inoculation after B. pertussis infection (24 and 48 h 
after infection) and the co-administration of LPS 
plus B. pertussis. After all these treatments we 

analyzed the number of recovered bacteria from 
the lungs of the infected mice. To this aim, mice 
were killed by cervical dislocation at the indicated 
times and the lungs were removed and 
homogenized in 1 ml of sterile PBS. Appropriate 
dilutions were plated on Bordet -Gengou blood 
agar plates and counted after 4 days of incubation 
at 37ºC to determine CFU per lung. No bacteria 
were recovered from lungs of any of the treated 
mice. Based on these results and for practical 
reasons, co-administration of LPS with B. pertussis 
inoculum was selected for the following assays. 
Under this condition, kinetics of B. pertussis 
clearance was analyzed at early times, specifically 
at 2, 6 and 24 h post treatment. Interestingly we 
found that even at times as short as 2 h, no viable 
bacteria were recovered from the lungs of LPS 
treated animals. In contrast, in control animals 
inoculated only with B. pertussis we recovered 10

6
 

CFU / lung. This timing suggests that the STIR 
event should be mediated by fast-acting 
antimicrobial mechanisms. In order to evaluate the 
possible role of free radicals in the STIR, we co-
administered intranasally N-acetyl cysteine (NAC), 
an antioxidant used therapeutically in inflammatory 
lung diseases, plus LPS and B. pertussis. The 
results obtained showed that NAC blocked at least 
in part the LPS action. These preliminary results 
seem to indicate that free radicals are involved in 
B. pertussis clearance by LPS administration. 
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acillus thuringiensis is the 
entomopathogenic microorganism more 
used as bioinsecticide in a great number of 

species from several orders. This bacterium has 
been distinguished by the production of parasporal 
crystal proteins which are responsible for the toxic 
activity. 
A total of 10 B. thuringiensis strains were analyzed 
by repetitive extragenic palindromic sequence-
based PCR analysis (Rep-PCR) fingerprinting. 
B. thuringiensis was isolated by using the protocol 
proposed by Travers; biochemistry was performed 
with BBL Crystal; the isolates were characterized 
by rep-PCR; and the PCR products were analyzed 
by ethidium bromide-agarose electrophoresis and 
then submitted to banding comparisons, based on 
the NTSYS2.0 software algorithm. 
The dendrogram of fingerprints revealed that the B. 
thuringiensis strains fell into four major clusters 
with a level of similarity of approximately 58%. The 

results showed that the BtNS3, BtNS4, BtNS5 
BtNS7 strains are grouped with the positive control 
B. thuringiensis var. darmstadiensis, with 91% of 
similarity. Isolates BtNS2, BtNS11 BtNS9 showed 
a similarity of 78% with control B. thuringiensis var. 
israelensis; the isolates BtNS8 and BtNS1 are 
grouped with B. thuringiensis var. berliner and B. 
thuringiensis var. san diego with a similarity of 89 
and 87%, respectively; and the isolated BtNS6 has 
a 72% similarity with control B. thuringiensis var. 
aizawai. 
This research obtained isolates of B. thuringiensis 
identified and characterized phenotypic, 
biochemical and molecularly, as an alternative in 
the search for new bio-insecticides to control insect 
pests that have caused a negative impact on 
agriculture both in the region and the country. The 
rep-PCR can also make a contribution to the 
clearing of the genetic relationships between the 
strains of B. thuringiensis. 
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ifferent mechanisms to explain the 
antagonist capacity of yeasts against 
pathogens have been described. The 

yeasts Pichia membranifaciens NPCC 1250and 
Cryptoccocus victoriae NPCC 1263 were isolated 
from pears and selected for their antagonist activity 
against blue mold caused by Penicillium expansum 
in stored pears. Competition for nutrients as a 
potential mechanism involved in the biocontrol 
activity of these two yeasts was investigated in 
both in vitro and in vivo assays. In a first step we 
evaluated the ability of the two yeasts and the 
pathogen to assimilate 26 different nutrient 
sources including five sugars, 17 amino acids, 
three inorganic nitrogen and one iron sources. 
Microorganisms growth was individually evaluated 
in microplates containing sterile pear juice (85% 
v/v in water) supplemented with the respective 
compounds. Plates were incubated at 20°C for 80 
hs, and growth was evaluated by DO measuring at 
630 nm. Aspartic acid and NO3NH4 stimulated the 
growth of the three microorganisms. Glutamic acid, 
arginin and FeCl stimulated the growth of P. 
expansum and P. membranifaciens, while glycine, 
serine and FeClstimulated the growth of P. 
expansum and C.victoriae. Nutrients stimulating 
simultaneously the growth of both microorganisms 
in each yeast-pathogen combination were selected 
to be evaluated in in situ assays on pears. Pear 

wounds were inoculated with each couple yeast-P. 
expansum with or without the respective nutrient. 
Both decay incidence and lesion diameters were 
evaluated after 60 days at -1/0ºC. P. 
membranifaciens and C. victoriae without addition 
of nutrients were very protective against P. 
expansum (88% and 77% protection, respectively). 
The addition of aspartic acid and NO3NH4 
significantly reduced the biocontrol capacity of P. 
membranifaciens (0% and 20% protection, 
respectively), while glycine, aspartic and NO3NH4 
significantly reduced the biocontrol capacity of C. 
victoriae (0% and 10% protection, respectively). 
The effect of NO3NH4 in the lesion diameters was 
also evident for the two yeasts. Due to the 
interesting results found with the addition of 
NO3NH4, we tested the effect in vitro of this 
compound on pathogen conidia germination. 
Inhibition of conidial germination caused by C. 
victoriae was partiallysuppressed in the presence 
of NO3NH4 (competition at germination time), while 
no effect was observed with P. membranifaciens 
(competition after germination). Overall, our data 
provide evidence about the fact that competition 
for nutrients would be one of the mechanisms 
involved in the biocontrol activity of P. 
membranifaciens and C. victoriae against 
postharvest P. expansum on stored pears.    
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acteria may secrete low-molecular weight 
ligands, siderophores, as a survival strategy 
in aqueous environments and low 

concentrations of Fe(III). These molecules are 
capable of binding such cation thus producing a 
Fe(III)-siderophore complex (Ka=10

43
-10

32
). In the 

case of Pseudomonas aeruginosa PA01, other 
metals like Ni(II), Zn(II), Co(II), Cu(II), Pb(II) and 
Cd(II) have proved to activate siderophore 
production and may act as metal ligands as well.   
The aims of this study are: 1) to determine culture 
conditions for maximal production of siderophores 
by Pseudomonas veronii 2E (isolated from 
Reconquista River, Buenos Aires, Argentina, in a 
previous work) and 2) to evaluate the effect of 
different metals (Ni(II), Zn(II), Cu(II), and Cd(II)) on 
siderophore production. This aspect together with 
the ligand properties (to be characterized in a near 
future) are particularly relevant in wastewater 
treatment since siderophores may be of help in the 
removal of environmentally relevant metals. P. 
aeruginosa PA01 was used as a control strain. 
Siderophore production was studied in three 
different Fe-free culture media: PYG (peptone 5 g, 
yeast extract 2.5 g and glucose 0.5-20 g per litre, 
treated with 8-hydroxyquinoline), M9-glicerol and 

M9-succinate (K2HPO4 7,3 g, KH2PO4 3 g, NH4Cl 
6.6 g, NaCl 3.3 g, glycerol 20 g or sodium 
succinate 5 g, supplemented with yeast extract 0.1 
g per litre). Incubation was performed at 32ºC and 
25ºC in a conventional batch system. 
Supernantants of centrifuged cultures (stationary 
phase) were tested for siderophores on CAS agar 
plates. The experiment is based on a competition 
for Fe(III) established between the siderophores 
and the indicator dye CAS - chromo azurol S; the 
release of the free dye is accompanied by a color 
change. 
P. veronii 2E produced siderophores at 25ºC but 
not at 32ºC. Optimal results were obtained using 
M9-succinate at 25ºC, indicating a temperature 
and carbon source dependence, suggesting that 
succinate was more efficiently used in siderophore 
synthesis at 25ºC. 
On the other hand, supernatants of M9-succinate 
cultures (25ºC) obtained with different 
concentrations of Ni(II), Zn(II), Cu(II) and Cd(II) 
were also tested for siderophore production, taking 
into account the spectral characteristics of these 
metabolites and their metal-complexes. Further 
steps involve characterization of metal - 
siderophore interactions. 
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n Argentina the main pisciculture crop is the 
rainbow trout, this species is sensitive to cool-
water streptococcosis. Carnobacterium piscicola 

is one of the etiological agents responsible for 
such disease. The aim of this study was to 
compare the characteristics of three bacterial 
strains (T4, T15, and M5) which were isolated from 
the intestinal microbiota of rainbow trout and 
showed antimicrobial activity against the fish 
pathogen Carnobacterium piscicola. Two inhibition 
tests were used: the double layer method and the 
agar-well diffusion test. The three strains showed 
antimicrobial activity against C. piscicola by both 
methods, while T15 also presented inhibitory 
activity against Lactococcus garvieae by the 
double layer method. The bacterial growth and the 
antimicrobial agent production were studied for the 
three strains. T4 started to produce the inhibitory 
agent after 4 h of incubation at 25ºC, while T15 
and M5 started the antimicrobial production after 
12 and 24 h of incubation, respectively. After 
incubation for 24 h, the antimicrobial activity titers 

were 40960, 5110, and 40 UA ml
-1 

for T4, T15, and 
M5, respectively. Antimicrobial activity of the three 
strains remained stable after treatment at 100°C 
for 10 min (at pH 7) suggesting that the 
antimicrobial agent could be a bacteriocin. T4 and 
T15 were susceptible to 9 of 12 antibiotics tested; 
they were resistant to oxacillin, clindamycin, and 
gentamicin. M5 was susceptible to 10 antibiotics; it 
showed intermediate susceptibility to oxacillin, and 
resistance to gentamicin. Although different results 
were obtained for antimicrobial activity and 
antibiotic sensitivity, sequencing of 16S rDNA 
showed that the three strains belong to C. 
piscicola. However, T4, T15 and M5 were isolated 
from the intestinal microbiota of healthy 
Patagonian rainbow trout, while the indicator C. 
piscicola was isolated from diseased European 
fish. Considering that T4 produced the highest 
antimicrobial activity titer (327680 UA ml

-1
) after 48 

h of incubation, we conclude that this strain is the 
most suitable for studying its action as a biological 
control agent in aquaculture. 
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ccording to the U. S. Environmental 
Protection Agency‟s National Priority List 
(NPL), forty percent of the hazardous waste 

sites are co-contaminated with organic pollutants 
and metals. Although bioremediation has taken 
great importance in the last years, few biological 
systems are described for their ability to 
simultaneously remediate toxic organic compounds 
and heavy metals. For this reason, the aim of the 
present work was to isolate and characterize pure 
or mixed microbial cultures capable to grow with 
high phenol and chromium concentrations from 
tannery effluents and sediments of a polluted area, 
located in Elena (Córdoba). Thirty percent of the 
isolated microorganisms tolerated concentrations 
higher than 350 mg/l of phenol and 70 mg/l of 
chromium (VI). This group of microorganisms was 
mostly constituted by Gram negative bacilli and 
coccobacilli, and three isolates were mixed 
cultures. All isolates were analyzed for their 
capabilities to remove phenol and to reduce Cr 
(VI), independently and simultaneously in liquid 
medium. 
The highest removal of both compounds was 
achieved by 2 mixed cultures. Among them, the 
consortium SFC 500-1 was selected as the most 
efficient system.  Bacterial strains of this 
consortium were identified as Acinetobacter sp. 

and Bacillus sp., on the basis of morphological and 
biochemical properties, 16S rRNA gene 
sequencing and phylogenetic analysis. 
SFC 500-1 was able to completely remove high 
phenol concentrations (100 to 1000 mg/l) in 
presence and absence of chromium (VI), in TY and 
mineral medium. Furthermore, high chromium 
reduction was achieved in TY medium containing 
Cr (VI) concentrations from 10 to 100 mg/l. Finally, 
simultaneous removal of both pollutants was 
evaluated. In all cases, 100% phenol removal was 
achieved but just 10 mg/l of chromium was fully 
reduced in presence of phenol. It was observed 
that the limiting compound for removal was 
chromium because its reduction declined with 
increasing initial concentrations. However, 
increments on phenol concentration from 100 to 
750 mg/l did not affect significantly Cr (VI) removal. 
The consortium SFC 500-1 showed high removal 
efficiencies in a wide range of temperature (20ºC 
to 35ºC), pH (5 to 10) and agitation rate (100 to 
250 rpm). 
In conclusion, these results showed the higher 
efficiency of mixed cultures compared with pure 
cultures on phenol and chromium removal and 
allowed us to select the consortium SFC 500-1 as 
an interesting system for bioremediation of these 
pollutants. 
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acillus thuringiensis is a Gram-Positive 
bacterium that produces protein crystals 
composed of delta-endotoxins, toxic to 

different insect orders; this toxin is biodegradable 
and is safe in other species. 
The main objectives of this work were the 
molecular characterization of cry1Fa, cry2a, 
cry3Bb and cry4B genes by using PCR, and the 
toxic evaluation at laboratory level, from the 
selected strains against larvae of Aedes aegypti. 
Soil samples were collected from different climatic 
zones, and strains of B. thuringiensis were 
obtained using the method described by Carreras 
(2009). The biochemical characterization was 
made through BBL Crystal and the molecular 
analysis through PCR using specific primers to 
identify genes cry1Fa, cry2a, cry3Bb and cry4B; a 
preliminary test of toxicity was conducted to 

determine the toxic effect of the isolates of B. 
thuringiensis against larvae of A. aegypti. 
In this work, 13 strains of B. thuringiensis were 
isolated by selective media and BBL Crystal. Eight 
isolates had the cry3Bb gene and two isolates had 
the cry4B gene. According to these results, the two 
last isolates were used in a bioassay against 
larvae of A. aegypti in order to determine their toxic 
effect, showing that in the preliminary test of 
toxicity the BtUDES2 isolate exhibited 56.67% of 
mortality. The assessing of the lethal concentration 
of the same isolated determined a half lethal 
concentration of 11.4333 ng/ml, and a full lethal 
concentration of 17.1542 ng/ml. 
Finally, we conclude that the molecular 
characterization to determine the cry genes in B. 
thuringiensis allows more reliable results in the 
realization of bioassays used to control insect 
vectors of disease or pests. 
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ndophyte term was proposed by Heinrich de 
Bary (1884) to define fungi or bacteria that 
live inside plant tissues without causing 

apparent symptoms in the host. Endophytes are 
common in the nature and some of them have 
demonstrated adverse effects against insects, 
nematodes and plant pathogens. At present time 
have been recognized 700 species of 
entomopathogenic fungi, some of them such as 
Beauveria, Metharizium and Lecanicillium were 
isolated as endophytes naturally in several plants, 
while others have been introduced artificially by 
using different techniques. 
The aim of this work was to determine the optimal 
inoculation techniques: spraying on leaves, stem 
injection and root immersion. A suspension of 1 x 
10

8 
conidia/ml of Beauveria bassiana (LPSC 1067) 

(Ascomycota: Hypocreales) was inoculated by the 
different techniques in Nicotiana tabacum L. 
plants. Colonization of leaves by B. bassiana was 
assessed 7, 15 and 30 days after inoculation to 
determine the degree of fungus colonization. 
Leaves from inoculated and uninoculated control 
plants were excised and surface sterilized (70% 
ethanol for 2 min, bleach for 3 min and rinsed with 
sterile distilled water three times). One leaf from 

each of the three replicate plants was excised (1 x 
1 cm

2
), placed on PDA plates plus antibiotic and 

incubated at 20 ºC. Presence of endophyte was 
determined after 10 days. 
The results revealed significant differences (p 
<0.001) between different techniques of 
inoculation, allowing the recovery of B. bassiana 
with each one of the techniques assessed. The 
most effective inoculation method of B. bassiana 
was the leaf spraying technique 64.3% (± 1,09), 
followed by stem injection technique 58.8% (± 
0,49) and finally the root dipping technique 42.2% 
(±1,19). 
Understanding the association between endophytic 
fungi and plants may be crucial for the 
development of new approaches to the use of 
entomopathogenic fungi in agriculture. These first 
and novel data demonstrate that B. bassiana could 
be used in future treatments for biological control 
of economic insect pest, due to the ability of this 
fungus as entomopathogenic through endophytic 
colonization and thus reduce the intensive use of 
agrochemicals. 
This research was supported by CONICET 
(PIP0049) and ANPCyT (PICT 914). 
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acillus thuringiensis is a rod shape and 
gram-positive bacterium that produces 
parasporal proteinaceous insecticidal 

crystals during sporulation. Most strains produce 
proteins active against larvae of certain members 
of Lepidoptera. Fortunately, the isolation of new 
strains during the last decades has expanded the 
larvicidal activity against certain Diptera and 
Coleoptera species, increasing considerably the 
potential insecticidal applications of this bacterium. 
B. thuringiensis INTA Fr7-4 is a native strain 
isolated from soil from Misiones Province. It is 
slightly toxic to the Coleoptera larva of Epilachna 
paenulata and Anthonomus grandis. There were 
no protein-coding genes that may be associated 
with this toxicity (cry3, cry7, cry8 and sip1A). This 

study presents an ultra-structural analysis of the 
crystals produced by this strain. Crystalline 
inclusions of INTA Fr7-4 were observed under 
phase contrast microscopy showing ovoid crystals. 
When ultra-thin sections of sporulating cells were 
analyzed under transmission electron microscopy, 
uniform ovoid crystals appeared completely 
separated from the spores, and ranging in size 
from 0.7 to 0.8 mm. These dimensions were 
verified under scanning electron microscopy 
where, again, only ovoid crystals were observed. 
This morphology resembled to the parasporal 
crystals of the mosquitocidal B. thuringiensis 
serovar israelensis and to that produced by some 
Lepidoptera-toxic strains but not to typical 
Coleoptera-toxic strains.  
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exavalent chromium is a very toxic pollutant 
generated by many industrial processes 
such as electroplating, wood preservation, 

pigment and stainless steel production and leather-
tanning. Discharges of Cr(VI) containing 
wastewaters are subjected to very strict 
regulations. In Argentina, for example, the Cr(VI) 
concentration limit for treated effluents is 0.2mg/l 
(0.0038mM), so an adequate treatment must be 
implemented to fulfill legal requirements. Physico-
chemical methods, commonly used to detoxify 
industrial wastewaters, are successful when a high 
Cr(VI) concentration is present and result very 
expensive. On the other hand, biological Cr(VI) 
reduction to a less toxic Cr(III) is a very economic 
and effective alternative to chromium removal 
since it can be easily precipitated and recuperated. 
The aim of this work is to establish the best 
conditions in which our isolated strains, 
Pseudomonas veronii 2E, Klebsiella oxytoca P2 
and Klebsiella ornithinolytica 1P, are capable to 
reduce the chromium content of a 1mM aqueous 
solution while they are in a quiescent state. For this 
purpose, cells were grown in PYG medium 
(glucose 1g/l, yeast extract 2.5g/l and casein 
peptone 5g/l) up to high densities, harvested by 
centrifugation, washed and resuspended in 
phosphate buffer 100mM pH 7 (DO600nm: 13–20). 
The cell suspensions were spiked with 1mM Cr(VI) 
and incubated at 32°C in presence of glucose 

(80mM or 20mM) or NADH (1mM) as electron 
donors. Cell-free controls were performed in order 
to verify abiotic reduction due to electron donor 
addition. Cr(VI) concentration was determined 
every two hours using the diphenylcarbazide 
method. Results showed that the three tested 
strains are able to reduce Cr(VI) in quiescent state. 
Almost the totality of the chromium content was 
reduced in 10 hours by K. oxytoca P2 and K. 
ornithinolytica 1P with 80mM glucose. A decrease 
in the reduction rate was observed with K. oxytoca 
P2 with 20mM glucose, but not for K. 
ornithinolytica 1P whose reduction rate was the 
same at both glucose concentrations. 
Pseudomonas veronii 2E achieved a complete 
Cr(VI) reduction in 6-7 hours, not affected by the 
presence of glucose. The experiments conducted 
with 1 mM NADH as electron donor showed an 
enhancement in the reduction rate comparable to 
the obtained with 20mM glucose. These results 
allowed us to decide which will be the proper 
bacterium and electron donor, if any, to be applied 
in future experiments for a biotreatment 
development: P.  veronii 2E was the most efficient 
strain even without external electron donor supply. 
Previous studies revealed P.  veronii 2E capacity 
for biofilm formation, making possible the utilization 
of immobilized cells for a bioreactor design to treat 
industrial wastewaters. 
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henols, produced and released by different 
industries, may interfere with the ecosystem 
equilibrium because they are highly toxic. 

Biodegradation is recognized as a sustainable 
process of wastewater treatment, which can 
promote an efficient reduction of organic matter 
content with minimal energy requirements and 
therefore, low costs of implementation. 
Acinetobacter sp. RTE1.4 and Rhodococcus sp. 
CS1, strains used in this work, were isolated from 
a chemical industry effluent and tannery 
sediments, respectively. These strains were 
selected for their ability to degrade phenol with 
high efficiency. The aims of this work were: a) to 
determinate the ability of the strains to grow and 
degrade phenols contained in different effluents, 
and b) to evaluate their efficiency of remediation 
through Chemical Oxygen Demand (COD) and 
Biological oxygen Demand (BOD) determinations. 
In this work, bioremediation of four effluents was 
studied: three derived from chemical plants and 
one from a tannery. The strains were initially tested 
for their tolerance to these effluents evaluating 
their growth in agar plates containing pure 

effluents (100%) and diluted with sterile distilled 
water (25, 50 and 75% V/V). Both strains were 
able to grow in all pure effluents. Subsequently, 
phenol biodegradation studies were carried out in 
Erlenmeyer flasks containing the effluents 
supplemented with different initial phenol 
concentrations (200, 600 and 1000 mg/L). 
Bacterial biomass and phenol consumption was 
determined. Acinetobacter sp. RTE1.4 degraded 
200 and 600 mg/L of phenol, after three and five 
days, respectively whereas Rhodococcus sp. CS1 
was able to completely degrade 200 and 1000 
mg/L of the contaminant in the same time period. 
Non-inoculated controls were also performed to 
establish the remediation carried out by the native 
microorganisms and in these controls a 
degradation of phenol was not detected. Moreover, 
a significant reduction in COD and BOD values 
was observed in the effluents treated with both 
strains. 
In conclusion, Acinetobacter sp. RTE1.4 and 
Rhodococcus sp. CS1 could be appropriate 
microorganisms for effective bioremediation of 
different effluents, contaminated with phenols. 
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he composition of urban and industrial 
effluents is usually complex, including the 
presence of organic compounds, such as 

phenols and their derivatives, and inorganic 
compounds, for instance some metals. 
Remediation of these contaminants can be carried 
out by bacteria adapted to grow in polluted 
environments. In this sense, Acinetobacter sp. 
RTE1.4 and Rhodococcus sp. CS1 strains have 
shown a high potential to degrade phenol. 
However, their potential to bioremediate other 
contaminants, as well as their antibiotic resistance, 
are unknown. Therefore, the aims of this work 
were a) to determine their capability to tolerate 
some harmful metals; b) to evaluate their 
sensitivities to different antibiotics and c) to 
establish the ability of these bacteria to tolerate 
and degrade methylated and chlorinated phenols. 
Tolerance to metals and metalloids was evaluated 
in Petri dishes containing TY agar medium 
supplemented with several compounds (Co, Zn, 
Cu, Hg, Cd, Mn, Ni, Cr and As). After 7 days, the 
strains showed variable tolerance and 
Rhodococcus sp. CS1 generally tolerated higher 
concentrations than Acinetobacter sp. RTE1.4. 
Antibiotic resistant strains are not desirable for 
bioremediation applications due to their high 

ecological risk. Therefore, to determine the 
susceptibility of both microorganisms to 
antimicrobial agents, the disc agar-diffusion 
method was used. Acinetobacter sp. RTE1.4 and 
Rhodococcus sp. CS1 showed high sensitivity to 
the majority of antibiotics assayed. 
Phenolic compounds tolerance was evaluated 
using 2-metoxyphenol, 4-chlorophenol (4-CP), 2,4 
dichlorophenol (2,4-DCP), and pentachlorophenol 
(PCP). The maximum tolerated concentration in TY 
medium, varied between 10 and 2000 mg/L for all 
contaminants. However, these tolerances were 
lower in MM. When phenolic compounds 
degradation assays were carried out in 
Erlenmeyers flask, using MM supplemented with 
different phenolic compounds, it could be observed 
that Acinetobacter sp. RTE1.4 degraded 2-
metoxyphenol in concentrations between 100 and 
1000 mg/L after 7 and 16 days, respectively 
whereas Rhodococcus sp. CS1 was able to 
degrade the same concentrations of 2-
metoxyphenol after 8 and 16 days and 2,4-DCP 
(25-50 mg/L) after 9 days. 
In conclusion, these bacterial strains would be 
suitable for bioremediation processes of polluted 
environments with complex composition. 
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nteraction of some plant growth promoting 
bacteria with plants can result in systemic 
resistance to pathogenic microbes. This 

phenomenon is called Induced Systemic 
Resistance (ISR). Compounds associated to ISR 
and biochemical alterations characteristic of ISR–
expressing plants becomes obvious only in 
response to a pathogen infection. This defense 
state has been described as “priming” and results 
in a more rapidly or more strongly response than 
during a primary infection. The enhanced plant‟s 
defense is correlated with physical and chemical 
changes catalyzed by the phenylalanine ammonia 
lyase (PAL) enzyme. Previous studies in our 
laboratory demonstrated that the native isolate 
Bacillus sp. CHEP5 induced in peanut systemic 
resistance against the pathogen S. rolfsii (Tonelli et 
al., 2011). The aim of this work was to evaluate 
whether the presence of the peanut symbiont 
Bradyrhizobium sp. SEMIA 6144 affect the Bacillus 
sp CHEP5 ability to induce systemic resistance 
against S. rolfsii in this legume. Root system of 15 
days old plants growing in pots with quartz sand 
was separated using the split method described by 
Fuchs et al. (1997). Each root part was put in glass 
tubes containing semi-solid Hoagland medium 
(0.6%) and one of the root parts was inoculated 
with one or both bacterial strains (Bradyrhizobium 
sp SEMIA6144, Bacillus sp. CHEP5). A week later, 
the other root part was challenged with the 
pathogen. After 24 h PAL activity was measured in 

leaves following Paynet et al. (1971) method. At 30 
days post-pathogen challenge, disease symptoms 
were recorded and plants were harvested to 
determine their shoot and root dry weights, and 
chlorophyll content (Arnon, 1949). At this time, PAL 
activity was also evaluated in leaves from these 
plants. At 24 h post-pathogen challenge, PAL 
specific activity was significantly increased in 
plants inoculated only with Bacillus sp. CHEP5 or 
co-inoculated with Bradyrhizobium sp. SEMIA 
6144, compared with plant without bacterial 
inoculation. At 30 days post-pathogen challenge, 
the shoot and root dry weights, chlorophyll content 
and PAL activity were higher in plants inoculated 
with one or both bacteria than in those only 
pathogen challenged.  At this time PAL activity was 
higher than at 24 hs. By contrast, there was no 
difference between PAL activity in plants 
inoculated only with Bradyrhizobium sp. SEMIA 
6144 after pathogen challenge and those treated 
only with S. rolsii. Considering results obtained, we 
concluded that the ability of Bacillus sp. CHEP5 to 
induce systemic resistance against S. rolfsii in 
peanut was not affected by Bradyrhizobium sp. 
SEMIA 6144. Furthermore, there is a correlation 
between PAL activity levels and the plant defense 
induced by Bacillus sp. CHEP5, and it seems that 
induction of PAL activity is an early step in the ISR 
signaling pathway that increases over the time.  
Supported by SECyT-UNRC, CONICET, ANPCyT, 
Fundación Maní. 

 

I 

mailto:mtonelli@exa.unrc.edu.ar


 
 
 

Biorremediación y Biocontrol 

 
BB13 BIOSORPTION OF METAL IONS TO Lactobacillus kefir AND Lactobacillus kefir S LAYERS. A 

VIBRATIONAL SPECTROSCOPY STUDY 
 

Esteban Gerbino
1
, Pablo Mobili

1
, Elizabeth Tymczyszyn

1
, Cuauhtémoc Araujo-Andrade

2
, Claudio Frausto 

Reyes
3
, Rui Fausto

4
, Andrea Gómez-Zavaglia

1
. 

1
Centro de Investigación y Desarrollo en Criotecnologia de Alimentos, La Plata, Argentina. 

2
Unidad 

Académica de Física de la Universidad Autónoma de Zacatecas, Zacatecas, Mexico. 
3
Centro de 

Investigaciones en Óptica, A.C. Unidad Aguascalientes, Mexico. 
4
Department of Chemistry. University of 

Coimbra, Portugal.  

estebanq2001@hotmail.com 
 

admium, nickel and lead are relevant metals 
from a toxicological point of view. People 
are exposed to them primarily through food 

and water. Biosorption, the passive and energy-
independent sorption of molecules onto the 
surface of an adsorbent such as inactivated 
microbial biomass, has shown to be an efficient 
tool to remove metals. In this sense, lactic acid 
bacteria have been already used as biosorbents 
(Halttunen et al., 2007). The S-layer is a 
macromolecular paracrystalline bidimensional 
array of proteins that represents the most outer 
structure covering the cell envelope of several 
species of microorganisms, including Lactobacillus 
kefir. S-layer subunits are generally assembled in 
lattices with oblique, square or hexagonal 
symmetry and it has been suggested that these 
cavities may act as appropriate surfaces for 
biosorption. For this reason, the aim of this work 
was to get an insight on the molecular mechanisms 
involved in the interaction L. kefir-metal ions and S-
layers-metal ions. L. kefir CIDCA 8348 and L. kefir 
JCM 5818 were cultured in de MRS broth [De 
Man et al., 1960] for 48 h at 30 

o
C (stationary 

phase). One millilitre of cultures was harvested, 
washed and resuspended into 1 ml milli Q water 
containing Pb

+2
 [from Pb(NO3)2], Cd

+2
 [from 

Cd(NO3)2] or Ni
+2

 [from Ni(NO3)2.6H2O] ranging 
from 0 to 0.9 mM. The suspensions were further 
incubated for 1 h at 30

o
C (pH 5.5) and then 

centrifuged. The pellets were kept to register the 
Raman spectra and the supernatants were used 
for the analytical determinations of Pb

+2
, Cd

+2
 and 

Ni
+2

. The S-layers from both L.kefir were extracted 
and purified as described Mobili, P. et al, 2009. 
The pure S-layers were suspended in 1 ml milli Q 
water containing 0.3 mM Pb(NO3)2, Cd(NO3)2 or 
Ni(NO3)2.6H2O and used for the FTIR 
determinations. The efficiency in the removal 
following the pattern: Pb

+2
 > Cd

+2
 > Ni

+2
 in both 

strains. The Raman spectra differences observed 
show modifications of both symmetric and 
asymmetric carboxylate frequency bands indicate 
that bacteria⁄metal interaction occurs through 
carboxylate groups. The S-layer protein/metal 
interaction, analyzed using FTIR spectroscopy, 
occurs mainly through the carboxylate groups of 
the side chains of Asp and Glut residues, with 
some contribution of the NH groups of the peptide 
backbone. The frequency separation between the 
symmetric and asymmetric carboxylates vibrations 
in the spectra of the S-layers in presence of the 
metal ions was found to be ca. 190 cm

-1
 for S-layer 

CIDCA 8348 and ca. 170 cm
-1

 for JCM 5818, 
denoting an unidentate coordination in both cases 
(Gerbino et al., 2011). L. kefir CIDCA 8348 and 
JCM 5818 bind heavy metals in an efficient way. 
This analysis allowed obtaining a deeper insight on 
the molecular interactions involved when heavy 
metals are attached to the bacterial surface. 
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uring recent years there has been a un-
restraint disposition of industrial residues, 
between them hydrocarbons and heavy 

metals are the more 
toxic and problematic components as they 
accumulate in water, soil, sediment and living 
organisms. Bioremediation is one of the 
methods of treatment applicable to contaminated 
soils widely accepted, especially for the lower 
cost and with fewer later consequences. This work 
aimed at studying the impact of the contamination 
with Phenanthrene (Phe) and the heavy metal Te 
(as K2TeO3) on soil microbial community. The 
bioremediation process was monitored in 
microcosms artificially contaminated with 
Phenanthrene (F), TeO3

-2
 (T) and Phenanthrene + 

TeO3
-2

 (F+T), during 60 days. On them were 
examined: (1) the degradation of phenanthrene 
(HPLC-UV); (2) the dynamics of the soil microbial 
community at level of cultivable bacteria: counts of 
heterotrophic populations, resistant populations 
and PAH degraders (MPN); and using culture-
independent approaches: soil dehydrogenase 
activity and PCR-DGGE. The presence of genes 
codifying for dioxygenase enzyme (PCR) and the 
construction of a mini 16S rDNA-library were also 
performed. After 60 days of incubation, the 
percentage of Phe elimination was significantly 
higher in F+T microcosms (93.6 ±16.8%) than in F 
microcosms (81.8 ±9.5). TeO3

-2
 contamination 

provoked an increase in density of heterotrophic 
and TeO3

-2
 resistant bacteria. It was observed an 

increase in the PAH-degrading bacteria in F and 
F+T microcosms, although the presence of Te 
delayed that increase. Clear differences were 
observed in band profiles of DGGE along the 
bioremediation treatment, the contaminants 
caused a decrease in diversity in respect to control 
microcosm. The UPGMA analysis of the gel 
showed that independently of the treatment time, 
the DGGE profiles of T and F+T microcosms 
formed a marked cluster with a similitude higher 
than 60%. In another cluster (with less than 50% of 
similitude) were situated the DGGE profiles of F 
microcosm. This behavior showed that Te is 
modulating the response of microbial community to 
Phe. The diversity of the community was also 
studied through the construction of a mini 16S 
rDNA-Library during the period of higher metabolic 
activity of microcosms. A predominance of clones 
belonged to Xanthomonadals, which were 
previously found in soils contaminated with 
hydrocarbons and had been considered as 
indicators of contamination with heavy metals were 
found. Genes codifying for dioxygenase enzyme 
were evidenced in F microcosms. It was 
demonstrated that: presence of Te as a co-
contaminant of Phe significantly favors its 
degradation during the experiment, and this 
favoring it is possible that due to stimulation of 
microorganisms by partial oxidation of Phe or soil 
organic matter; the presence of Te modulate the 
response of microbial community in the 
contaminated soil.  
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mong the most abundant environmental 
pollutants, polycyclic aromatic hydrocarbons 
(PAH) are one of the major concerns 

because of their persistence and toxicity. PAH are 
ubiquitous in nature widespread along the 
environment in air, water, sediments and soil as a 
result of both natural and anthropogenic activities. 
A high diversity of bacterial strains with the ability 
to degrade multiple PAH can be detected by 
combining selective enrichment and molecular 
analyses, in order to follow the enrichment process 
and to characterize those isolates grown in pure 
cultures. Due to their importance and metabolic 
versatility, actinomycetes strains were studied for 
their capability of degradation of naphthalene, 
phenantreneor pyrene. Rhodococcus sp. 20, R. 
jostii, Streptomyces sp. A2, Streptomyces sp. A12 
isolated from contaminated soils were selectively 
growth on agar medium added with crystals of 
naphthalene, phenantrene or pyrene. Removal of 
PAH was performed in minimal medium (MM) 
supplemented with 0.2 mM of each hydrocarbon 
(stock solutions 25 mM in acetone) and 0.1% yeast 
extract. The medium was inoculated with spore 
suspension or 5% v/v. The flasks were incubated 
at 30 ± 1°C, 150 rpm, for 7 days. Residual PAH 
was extracted with acetone and furhter determined 
by HPLC. Bacterial growth was determined by dry 
weight. 
Degradation of naphthalene was observed in all 
isolates at different rates, between 31.2 and 74.8 

% of PAH added to the culture medium. R. jostii 
had the best performance with 74.8 % of 
degradation. However, R. jostii was unable to 
degrade phenantrene and pyrene. Degradation of 
phenantrene only occurred in cultures of 
Streptomyces sp. A2 (3.9 %) and Streptomyces sp. 
A12 (20 %), while pyrene only was degradaded by 
Streptomyces sp. A12 (4.3 %). 
Because of the poor performance of the strains 
when growing on phenantrene and pyrene, 
Streptomyces sp. A2, Streptomyces sp. A12, 
Rhodococcus sp. 20 and R. jostii were challenged 
to an adaptation assay that consisted in streaks 
successive on plate with PAH (0.05 mM) and 
decreasing concentration of glucose (from 10 to 
1.25 gL

-1
). Then, adapted strains were precultured 

in a rich media for further inoculation (2g L
-1

 or 
5%v/v) on MM+PAH (phenantrene or pyrene 0.1 
mM) and glucose (1.25 gL

-1
) as a co-substrate. 

Culture conditions and residual phenantrene or 
pyrene quantification were followed as 
previously described. 
An enhanced degradation of phenantrene and 
pyrene was observed in the presence of glucose 
as co-substrate of growth, even that strains who 
could not degrade these PAH: Rhodococcus 
strains in both phenantrene and pyrene reached 
degradation rates of 25% of phenantrene and 19% 
of pyrene. These results allow us to have hope for 
the usefulness of these actimycetes strains in 
bioremediation assays of PAH in the environment. 
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seudomonas aeruginosa PA01 is a widely 
studied strain either for clinical or 
environmental purposes. Siderophore 

biosynthesis and their regulation mechanisms as 
well as other characteristics on biofilm 
development and motility are well described in 
literature. However, no studies about the effect of 
metals on different motility strategies are 
registered. The aim of this work is to study the 
bacterial behaviour in terms of swimming, 
swarming and chemotaxis in presence of Cd(II), 
Zn(II), Cu(II) and Cr(VI), metals commonly found in 
polluted environments as a consequence of 
industrial activities. For that purpose, minimal 
inhibitory concentration (MIC) was determined in 
PYG medium (g/L: Peptone 2.5; Yeast Extract 
1.25; Glucose 0.55), supplemented with 0.01 to 25 
mM Cd(II), Zn(II), Cu(II) or Cr(VI). Swimming and 
swarming experiments were performed in PYG 
broth plus 3g/L agar-agar and SWA (Meat Extract 
3g/L; Meat Peptone 5g/L; Casein Peptone 3g/L; 
Glucose 5g/L; Agar-agar 4g/L) respectively, both 
supplemented with 0.01-10 mM Cd(II), Zn(II), 
Cu(II) or Cr(VI). Chemotactic response was 
evaluated with a modified chemical in plug assay 
using PYG as attractant plus 0.01-10 mM Cd(II), 
Zn(II), Cu(II) or Cr(VI), testing in parallel bacterial 
activity against metal as control. 

MIC determinations revealed high tolerance to 
assayed metals, each compared to other related 
strains, detailed in available bibliography. P. 
aeruginosa PA01 was able to develop up to 0.25 
mM Cd(II),0.2 mM Cr(VI),1 mM Cu(II) and10 mM 
Zn(II). The characteristic pyoverdin/pyochelin 
excretion was only observed in presence of low 
concentrations of Cd(II), Cr(VI), Cu(II) and Zn(II), 
not affecting swimming motility. In fact, an 
adaptation phase was detected at initial growth 
steps. Zn(II) was the metal which clearly interfered 
with swimming and swarming of P. aeruginosa 
PA01, specially at 5-10 mM when an inhibition was 
evidenced. Cd(II), Cu(II) and Cr(VI) curiously 
changed swarming from a classical dendrite 
pattern to a bull‟s eye pattern while increasing 
concentration. In the case of chemotaxis, highest 
assayed concentrations of Cd(II), Cu(II) y Zn(II) 
resulted enough for bacteria to shift to negative the 
positive response to the attractant. P. aeruginosa 
PA01 resulted highly tolerant to metal presence, 
remaining both the growth and motility unaltered at 
a wide range of concentrations of Cd(II), Cr(VI), 
Cu(II) and Zn(II).  This is an interesting feature for 
a deeper study in terms of environmental 
interactions and survival strategies, to be exploited 
in future. 
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ne of the most important problems in 
aquaculture is the high fish mortality due to 
microbial diseases. The development of 

environmental friendly procedures such as the use 
of probiotics is gaining attention as alternatives to 
avoid the use of antibiotics. Such procedures focus 
on the prevention of colonization by opportunist 
pathogens. The inhibitory activity of probiotic 
microorganisms may be due to competition for 
adhesion sites and nutrients or production of 
several antibacterial substances including 
bacteriocins, hydrogen peroxide, siderophores or 
organic acid. The aim of this study was to isolate 
bacteria from sediments, algae and marine 
organisms (Golfo Nuevo, Chubut) and assess their 
antagonistic properties against fish pathogens from 
the genus Vibrio. Strains were isolated on TS 
(Trypticase Soy), BHI (Brain-Heart Infusion), and 
MRS (de Man, Rogosa and Sharpe) agar plates 
with NaCl (2% w/v). Plates were incubated at 25°C 
for 24-72h. To detect antimicrobial activity the 
double layer method was performed using the fish 
pathogens Vibrio alginolyticus and Vibrio 

anguillarum as indicator strains.  In addition, 
cultures of strains that performed positive by the 
double layer method were harvested and the 
supernatant antimicrobial activity assessed by the 
agar-well diffusion test. Phenotypic production of 
slime was assessed by culturing the strains on 
Congo red agar plates. The Congo red-positive 
strains were evaluated for their ability to produce 
biofilms on different surfaces using the Crystal 
Violet assay. From 111 isolates, 35 inhibited V. 
alginolyticus and 63 V. anguillarum. From them, no 
one showed extracellular antimicrobial activity. 
Using Congo red, 26 strains produced 
pigmentation and 19 of them grew as biofilms. The 
results showed that strain growth was different 
according to the surface evaluated, 13 isolates 
formed bigger biofilms on hydrophobic surfaces 
like polypropylene. On the other hand, 3 showed 
more important biofilm development on glass, 
which is a hydrophilic surface. Therefore, adhesion 
properties along with production of antimicrobial 
substances are very important characteristic when 
we select strains with probiotic characteristics. 
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hromium is used in several industrial 
processes such as steel and iron 
production, tanning of leather, petroleum 

refining and others. The industrial effluents 
generated are frequently released to water 
sources, mainly without previous treatment, 
producing serious environmental and 
anthropological problems, due to its high toxicity. In 
this sense, bioremediation constitutes a possible 
alternative to remediate contaminated 
environments. The aims of this research were: a) 
to identify and characterize a strain isolated from 
tannery sediments, using biochemical and 
molecular methods, b) to evaluate the capability of 
the isolated strain to tolerate and reduce Cr (VI), c) 
to determinate optimum conditions of pH, 
temperature, medium composition, carbon source 
and initial inoculum concentration to obtain the 
highest efficiency of the process. 
The strain namely C8 was characterized as a 
Gram negative, catalase-positive, oxidase-negative 
bacterium. Several biochemical tests were 

performed in order to characterize the strain. This 
was identified as Serratia sp. by 16S rDNA gene 
PCR amplification. The strain was able to tolerate 
until 175 mg/l Cr (VI) in rich medium (TY) and 50 
mg/l in mineral medium. Chromium reduction was 
carried out in both liquid culture media. C8 strain 
was able to reduce almost completely 5 mg/l, 55% 
of 20 mg/l and 50% of 50 mg/l in TY medium. To 
determine the optimum conditions for Cr (VI) 
reduction, sodium acetate, sucrose, glucose and 
citric acid were added to TY medium. Different pH 
(4-9), temperature (20-40 °C) and initial inoculum 
concentrations (1-10%) were assayed. Serratia sp. 
could reduce 75% of 20 mg/l Cr (VI), in a medium 
containing 1 g/l of glucose, at pH 6-7, in broad 
range of temperature, as optimal conditions, using 
5% inoculum concentration. In conclusion, Serratia 
sp. could be a suitable microorganism for Cr (VI) 
bioremediation of tannery sediments and effluents 
or even in other environments contaminated with 
chromium. 
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. fluorescens Pf-5 inhabits the rhizosphere 
and produces several secondary 
metabolites that suppress the growth of soil-

borne plant pathogens. Several works have 
demonstrated that this strain is able to efficiently 
colonize roots infected by Fusarium spp. and 
suppress diseases caused by these fungi. Species 
of the genus Fusarium produce important 
economic losses worldwide in several crops and 
have been extensively studied because of the 
mycotoxins they produce. Fusaric acid (FA), one of 
these mycotoxins, contributes to wilt and root 
diseases of various crops, is toxic to animals and 
humans and is a frequent contaminant of cereals 
grains. In P. chlororaphis and P. fluorescens FA 
reduces the production of antibiotics involved in 
the biological control of Fusarium in vivo and in 
vitro. In this way, FA severely affects the 
competition of these strains against soil-borne 
pathogens. Taking this into account the aim of this 
work was to study the effects of FA on growth and 
on different phenotypic traits related to colonization 
and biocontrol in P. fluorescens Pf-5, such as 
motility and production of siderophores. P. 
fluorescens Pf-5 showed a very high resistance to 

FA. The minimal inhibitory concentration, MIC, 
obtained for this strain was 8 mM, meanwhile for E. 
coli the MIC was 1.3 mM. Subinhibitory 
concentrations of FA reduced growth of P. 
fluorescens Pf-5 after the onset of the stationary 
phase, as well as swarming and swimming motility. 
No effect of FA was observed on twitching motility. 
Addition of FA to P. fluorescens Pf-5 cultures 
grown in King B medium did not affect pyoverdine 
production. 
On the other hand, the ability of P. fluorescens Pf-5 
to grow in the presence of FA can be attributed to 
the presence of genes involved in FA detoxification 
and/or export. Inspection of the genome of this 
bacterium revealed the existence of two operons 
encoding proteins that show high similarity to 
proteins involved in FA resistance in the bacteria 
Burkholderia cepacia and Klebsiella oxytoca. In 
order to find out if these genes are involved in FA 
resistance in P. fluorescens Pf-5, one or both 
operons were eliminated. The deletion of these 
operons did not affect FA resistance in Pf-5, 
indicating that other mechanisms are involved in 
FA resistance in this strain. 
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rganisms subjected to metal exposures in 
their natural environments generally have 
had develop resistance mechanisms. 

Pichia jadinii M9 (GenBank accesion number 
FJ865435), yeast isolated from textile factory 
effluents in Tucumán, Argentina, has the ability of 
supporting high amounts of chromium metal by a 
slow down in its growth rate. In order to understand 
the mechanism involved in P. jadinii M9 resistance 
to chromium it was conducted a proteomic 
approach. Analyzing by mono-dimensional gel 
electrophoresis the crude cells extracts, it was 
observed differential bands expressions between 
cells with or without chromium. Further, with the 
aim of studying these differences, two-dimensional 
electrophoresis analyses was carried out by means 
of an isoelectric focusing (11-cm strips, 3-11NL 
pH) and a SDS-PAGE (12.5%) for the first and 

second dimensions, respectively. Gels were 
coomassie-stained, scanned and analyzed with 
Image Master Program. 2-D analysis of P. jadinii 
M9 revealed that 18 h chromium exposure 
produced an over-expression of 17 proteins. 
Identification of differentially expressed proteins 
was performed by MALDI TOF/TOF. Eleven of 17 
spots identified belonged to heat shock proteins. 
Elongation factor 1 alpha, methionine synthase, 
peptidyl-prolyl cis-trans isomerase and vacuolar 
ATPase VI complex A, were also found over-
expressed at high chromium concentrations. The 
results obtained in the present work show that 
when exposing P. jadinii M9 to 0.5 mM chromium 
concentration, it is produced a differential protein 
expressions, some of them directly involved in cell 
resistance mechanism. 
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n Swarm  Agar Plate Assays, one can observe 
the microbial displacement as the bacterial 
chemotactic response to the gradient generated 

by the consumption of a substrate present in the 
agar. Although many trials have been designed to 
detect different bacteria chemotactic movements, 
these have been conducted on semi-soft media. 
This technique uses the simple observation with 
white light by translucency chemotaxis ring. This 
phenomenon has only been demonstrated by Paul 
et al. (2006) through indirect methods and 
deserves attention because of the importance of in 
situ remediation on contaminated land. In this 

work, we present a preliminary study on the ability 
of bacteria to travel through two different 
substrates using dynamic speckle laser as a 
complement to white light. Through a modified 
swarm agar plate assay was observed bacterial 
movement through two zones separated by land 
agar. From this method and test being carried out 
by this research group aims to achieve determine 
the speed and swimming pattern of bacteria 
passing through different density substrates, using 
a postprocessing method to achieve detecting 
target areas of greatest bacterial activity. 
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alachite green belong to the group of 
triphenyl methane synthetic dyes of type, 
which are widely used in the textile 

industry for dyeing cotton, wool, silk and 
nylon.These compounds are frequently discharge 
into superficial waters through slightly treated or 
untreated industrial effluents. Dyes are recalcitrant, 
toxic to aquatic organisms and may affect the 
photosynthetic activity of aquatic life with 
consequent reduction of dissolved oxygen. 
Although wastewater physicochemical treatment is 
widely used for dyes removal, biological treatments 
are an efficient and economical alternative. These 
biological treatments also represent a lower risk to 
the environment. The aim of this study were a) to 
select from natural sources indigenous 
microorganisms able to degrade malachite green 
b) to study the influence of cosubstrates and 
aeration on malachite green degradation by the 
selected microorganisms. Biodegradation assays 
were performed in Erlenmeyer flasks with 100 mL 
of minimal medium supplemented with malachite 
green in a concentration of 50 mg/L at 28 °C in an 
orbital shaker with agitation (200 rpm). Influence of 
cosubstrates was studied by addition of 100 mg/L 
of bacteriological peptone, glucose, yeast extract 
or trypticase. To evaluate the influence of aeration 
assays were also performed under static 
conditions. Bacterial growth was evaluated by the 

plate count method, malachite green decoloration 
was spectrophotometrically determined; the 
absorbance was measured at 618 nm. A bacterial 
strain was selected from Rio de la Plata water 
samples and identified as Pseudomonas putida by 
API 20 NE system. When malachite green was the 
sole carbon source the decolorization process 
efficiency was 57% within 24 hours. The efficiency 
of the process was 84%, 86%, 90% and 98% in 
the presence of yeast extract, glucose, peptone 
and trypticase as cosubstrates respectively. In 
studies performed in static conditions the 
degradation percentage within 24 hours was 38% 
without addition of cosubstrates and 61%, 52%, 
56% and 66% in the presence of yeast extract, 
glucose, bacteriological peptone and trypticase 
respectively. Addition of cosubstrates and aeration 
improve malachite green degradation by 
Pseudomonas putida, the greater efficiency is 
obtained in the presence of trypticase. Future 
studies must be performed to optimize degradation 
in industrial effluents containing malachite green, 
in order to minimize the environmental impact that 
they produce. 
Acknowledgements: We thank the University of 
Buenos Aires for the grant given for this study 
supported by the UBACyT Progam-Proyect B01 
20020100100822 
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on-pathogenic binucleate Rhizoctonia 
isolates (BNR) have been characterized as 
effective biocontrol agents against several 

plant diseases, caused by the pathogenic fungus 
Rhizoctonia solani Khün, including in potato 
against Rhizoctonia canker, the disease caused by 
Rhizoctonia solani AG-3. The objective of this work 
was to study the composition of fatty acids 
presents in isolates of BNR and pathogenic 
Rhizoctonia solani AG-3. Total lipids were 
extracted from isolates and purified by a 
modification of Bligh Dyer procedure. The total 
lipids were hydrolyzed for 10„ at 90º C under 
nitrogen (N2) in HONa 0.5 N in methanol. Fatty 
acids were converted to their methyl esters 
(FAME) by refluxing for 10„ at 90º C under N2 in 
14% (wt/vol) boron trifluoride in methanol, 
extracted with hexane and analyzed in a CP-
Varian 3800 gas chromatograph on a fused silica 
capillary column coating with CP-Sil 88 (25 m x 
0.32mm I.D, 0,2 µm film thickness). The individual 
FAME was identified by comparing the retention 
times with those of standard methyl ester mixtures, 
and also by a semilogarithmic plot of retention time 
vs carbon number (Ackman, 1969). Four major 

fatty acids were extracted from BNR and AG-3 
isolates: linoleic (18:2w6, cis 9,12); oleic (18:1w9, 
cis 9); palmitic (16:0), and stearic (18:0). These 
four fatty acids accounted for 87% of the fatty acids 
of BNR isolates, and comprised between 71% and 
74% of those identified in AG-3 isolates. Other fatty 
acids present in minor amounts in these isolates 
included: myristic (14:0), pentadecanoic (15:0), 
palmitoleic (16:1w7, cis 9), α-linolenic (18:3w3, cis 
9,12,15), arachidonic (20:4w6 cis 5,8,11,14), 
eicosapentaenoic (20:5w3, cis 5,8,11,14,17), and 
docosahexaenoic (22:6w3, cis 5,8,11,14,17,20) 
It was found in isolates from BNR and AG-3 that: 
unsaturated fatty acids > saturated fatty acids and 
also > monoenoic fatty acids. The first most 
common polyenoic acid was18:2w6 in both. The 
values of linoleic varied within a range since 29.7% 
to 37,6% for BNR, while that the relative 
percentage of 18:2w6 founded in AG-3 were 
between 33.6% and 41,2%. In our study, 18:1 w9 
in BNR constituted about twice higher than that of 
AG3 isolates. On the other hand,  AG3 contained 
more w3 fatty acids than BNR. These results 
suggests that some contribute to pathogenicity of 
AG3 should not be dismissed. 
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 biofilm is a structure that results from the 
association between one or more microbial 
populations which bind to a surface by 

extracellular substances. Biofilm systems have 
gained relevance in the last 20 years to enhance 
effluent bioremediation because they show higher 
xenobiotic biodegradation rates than free cells. 
Alcanivorax sp. (PA2) and Pseudomonas putida 
(PA1) form cell aggregates when they grow in 
liquid medium as mixed culture (Olivera et al., 
2009). We studied the individual capability of these 
strains to form a biofilm on surfaces of different 
hydrophobicity and their interaction regarding the 
adhesion to granular activated carbon, (GAC) with 
the aim to apply PA1-PA2 consortium in effluent 
treatment. The strains were cultured individually 
with hydrocarbons as carbon source (Olivera et al., 
2009) using 10 ml glass and 50 ml polypropylene 
tubes, as hydrophilic and hydrophobic materials, 
respectively. After 28 days of incubation, microbial 
growth and biofilm formation (violet crystal 
technique) were assessed. Both strains grew in the 
two tested materials, PA2 was the only one that 
produced biofilm on glass (DO595=0,58 U.A., 
p<0,05). None of them formed biofilm on 
polypropylene. In addition, the presence of PA2 on 

the PA1 binding capability on hydrophilic surface 
(GAC) was assessed. A 48-h-old culture (2 ml with 
1.8 x 10

8
 FCU ml

-1
) was added to 30 ml-glass 

flasks containing 200 mg of sterile GAC. After 48 h, 
the liquid medium was withdrawn and the GAC 
washed to eliminate free cells. Then, 2 ml of a PA1 
suspension were added to each flask and 
incubated again for 48 h. The concentration of the 
adhered cells of each strain was quantified by 
counting in solid plates at the end of the 
incubations (Olivera et al., 2009). PA1 and PA2 
were detected adhered to GAC at 1.5 x 10

8
 FCU g

-

1
 and 8.7 x 10

7
 FCU g

-1
, respectively in the 

individual cultures, as well as in the sequential 
cultures. No significantly differences were found 
between the individual and the sequential cultures. 
This fact indicates that PA2 does not affect the 
binding behavior of PA1 on GAC, which lacked the 
capability to form biofilm on glass. These results 
suggest that the adhesion of both strains on GAC, 
is more likely due to the sorption characteristic of 
the support than to an intrinsic capability of the 
strains to form biofilm. In summary, results indicate 
that GAC is an adequate support for cell adhesion 
of the studied strains, showing a high potential to 
be used in bioreactors for effluent treatments. 
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richoderma fungi represent a dominant group 
of soil microflora, and large numbers of 
strains have been recognized as biocontrol 

agents. These fungi are opportunistic, avirulent 
plant symbionts, and acts as antagonists of many 
phytopathogenic fungi, thus protecting plants from 
disease. The overall objective of our project is to 
increase the sustainable production of wheat and 
rice in Argentina through the study and 
development of biological products based on 
Trichoderma spp. In this work, we developed 
activities involving the comprehensive 
characterization of Trichoderma spp. isolates 
collected from different sites in Buenos Aires 
Province. Molecular markers were applied to 
analyze the genetic variability of isolates. We also 
carried out the determination of morphological, 
physiological and biochemical features. We 
evaluated the activity of hydrolytic enzymes as 
indicators of strains inhibitory capacity against 
various fungal pathogens. It was determined that 
three isolates showed significant enzymatic activity 
that corresponded with its large inhibitory activity 

(85%) against five species of phytopathogenic 
fungi. Strains of Trichoderma spp. was evaluated 
about their ability to promote plant growth by 
analyzing the ability of solubilizing soil phosphorus, 
as well as determined its role in increasing plant 
biomass in rice plants. It was concluded that 60% 
of strains tested at different times of growth of the 
fungus were able to increase the soluble 
phosphorus concentration in the culture medium; 
these results were consistent with a reduction in 
pH in the culture medium. Seven isolates were 
selected for the ability to colonize the roots of rice 
seedlings as well as its ability to increase plant 
biomass. Rice plants of Don Juan and El Paso 144 
varieties were evaluated. We observed that that 
four of the seven isolates tested increased the 
biomass of seedlings between 20 and 30%. The 
evaluated parameters are useful in selecting 
Trichoderma spp. Isolates candidates to be 
formulated as biological control agents. 
This research was supported by UNMDP EXA 
553/2011, CONICET and FIBA. 
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owadays, the production of cellulolytic 
enzymes capable of converting 
lignocellulose into fermentable sugars is the 

main problem to the production of bioethanol from 
lignocellulosic biomass. In this context, our group 
has been working to obtain novel genes and 
microorganisms that degrade lignocellulose. 
The objective of this work is the identification and 
characterization of novel environmental bacteria 
with cellulolytic activity. 
We worked with four environmental mycobacteria 
isolates from the Biotechnology Institute-INTA 
Castelar collection, obtained from soil (A1, A2, A3) 
and water samples A4) and three cellulolytic 
bacterial consortia (more than one genus was 
identified by 16S rRNA sequencing), denominated 
CH2, CH3 and CH4. These consortia had been 
previously isolated and identified in our laboratory 
from native forest soil sample from Chaco, 
Argentina. Growth conditions and the cellulolytic 
activity (β-1,4 endoglucanase and total cellulase) 
were optimized. These cellulolytic activities were 
measured quantitatively and qualitatively. 
Carboxymethyl cellulose (CMC) degradation 
produced by the isolates was tested on solid 
medium by congo red dye, as described by 
Teather and Wood (1982). A zone of clearance 

around the colonies was indicative of CMC 
degradation. We observed that A1 and the three 
bacterial consortia (CH2, CH3 and CH4) showed 
CMC hydrolysis. However, this activity was not 
detected in A2, A3 and A4. The diameter of the 
zone of clearance surrounding the colony in CMC 
0.5% for A1 was 12±0,7  mm; for CH2 
(Achromobacter sp. and Pseudomonas sp.), 
3,4±0,8 mm; for CH3 (Achromobacter sp.), 9,2±0,7 
mm and for CH4 (Achromobacter sp., 
Pseudomonas sp.), 7,3±0,5 mm. 
Characterization of the β-1,4 endoglucanase and 
total cellulase activities were performed in culture 
supernatants and cellular pellets as described by 
King et al. (2008), with modifications. As expected, 
enzymatic activity was observed in culture 
supernatants but not in the cellular fraction. 
In this study, we have identified and characterized 
for the first time the cellulolytic activity of one 
environmental mycobacterium isolate. Moreover, 
we have showed that the mycobacterium isolate 
(A1) and the bacterial consortia encode for 
cellulolytic enzymes that could be a useful tool in 
lignocellulosic biomass degradation into simple 
components for the subsequent use in ethanol 
production. 
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urkholderia are ubiquitous bacterial species 
able to occupy a wide range of niches 
innature, as soils, water sources, plants and 

mammalians, and fulfilling diverse functions in their 
habitats, from beneficial agents to pathogenic 
behavior against plants or humans. In the context 
of the BIOSPAS global project, we performed a 
survey to recognize the biodiversityof Burkholderia 
species in agricultural soils, and the influence of 
different productive management on the diversity 
status of this bacterial genus. Soils from four sites 
(Bengolea,Monte Buey, Pergamino, Viale) and 
three treatments [Natural Environment (NA), 
SustainableAgricultural Practices (BPA) and Non 
Sustainable Agricultural Practices (MPA)] were 
sampled during February and September 2011 
and 2012. Soils samples from the top 10 cm were 
taken, homogenized and maintained until posterior 
analysis. To isolate cultivable Burkholderia strains, 
soil suspension was seeded on PCAT medium. 
The isolates were confirmed as Burkholderia by 
recA-based colony PCR. Strains belonging to 
Burkholderiagenus (recA+) were sequenced to 
determine their identity at species level. This 
analysis shows a high variability among sites 

during the different annual season, so a high 
number of isolates was necessary to obtain a 
snapshot of diversity status in the different sites. 
recAsequencing of more than 600 Burkholderia 
isolates were performed to reach a plateau in the 
biodiversity indexes. Seventeen different species 
were recorded, most of them (c.a. 70%)belonging 
to the Burkholderia cepacia Complex (a set of 
Burkholderia species able to produce infections in 
mammalians) while the rest of the isolates were 
not within BCC group or did not match with any 
species described today, suggesting the existence 
of new species in our soils. In spite of natural 
variability between samples according to the 
season or soilmanagement, an overall analysis 
indicate that NA and BPA exhibit higher 
biodiversityvalues, according to Shannon Index, 
compared with MPA, which shows greater 
dominance of BCC species, reaching c.a. 80% of 
the total isolates (mainly B. ambifaria strains). This 
population showed to be highly diversity in natural 
environments, and the use of BPA maintains these 
levels of diversity. In contraposition, soils under 
non sustainable agricultural practices are 
dominated by low diversity Burkholderia species. 
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MS3 CONTRIBUTION OF UVB RADIATION TO THE LETHAL EFFECT EXERTED BY NATURAL SUNLIGHT ON 
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he aim of the present study was to evaluate 
the contribution of different components of 
natural sunlight to the lethal action exerted 

by this radiation on bacteria. Pseudomonas 
aeruginosa ATCC27853 was used as a model 
organism. Survival curves were obtained for 
stationary phase cells exposed to natural sunlight 
under conditions comparable to those expected 
during procedures designed for water disinfection 
using solar radiation.When solar UVB was 
excluded from the incident radiation by filtering it 
through a naphthalene solution (cut off 327 nm), 
significant modifications were observed in the cell-
death kinetics. According to the model used in the 
analysis of the results, increased survival was 
comparable to that expected for a reduction of 27 
to 32% in the dose rate of the incident radiation, 
even when the effect of the naphthalene filter on 
global irradiance measurements was undetectable. 
Similar results were observed when the effects of 
sunlight filtered through polyethylene terephthalate 
(cut off 331 nm) or polystyrene (cut off 298 nm) 
were compared. Viability of P. aeruginosa 
remained almost unchanged when the incident 
radiation was filtered through a sodium nitrite 
solution (cut off 406 nm) in order to exclude the 
UVA and UVB components of sunlight. 
Nevertheless, a delay in colony formation was 

detected in bacteria treated in this way, suggesting 
that a non-lethal effect was exerted by visible light. 
A generally accepted notion attributes the lethal 
action of sunlight to the radiation with wavelengths 
above 320 nm. The obtained results are not 
consistent with this notion and demonstrate that, in 
spite of the small amount of energy represented by 
the UVB component of the solar radiation at 
ground level, this component is responsible for 
bacterial inactivation in a significant extent. This 
observation has practical implications: 1) Since the 
instruments used to measure global or UVA solar 
irradiance do not detect changes in UVB 
irradiance, the occurrence of such changes could 
be a reason for poor reproducibility observed in 
assays performed with natural sunlight. 2) The fact 
that polyethylene terephthalate impair the action of 
solar UVB could be an indication to evaluate 
whether this material is suitable for solar 
disinfection of water. 3) Given the involvement of 
both of UVA and UVB in bacterial inactivation, the 
occurrence of interactions between radiations of 
different wavelengths could not be ruled out. This 
possibility, as well as an eventual action of visible 
light on bacteria, should be taken into account 
when artificial radiation sources are used in studies 
intended to understand the effects of natural 
sunlight on bacteria. 
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hitosan is a nontoxic biocompatible and 
biodegradable biopolymer with antibacterial 
antifungical and antiviral activity. It is 

obtained by deacetylation of chitin, main structural 
component of invertebrates and cell walls of some 
fungi. Shrimp exoskeletons in Argentina are a 
fishing industry waste without specific application. 
Using this compound in improving food 
preservation technologies becomes a development 
opportunity. 
The aim of this study is to evaluate antimicrobial 
activity of chitosan obtained and characterized in 
INTI - Mar del Plata from shrimp waste. The growth 
inhibition percentage (IP%) of pathogenic and food 
spoilage microorganisms (MO) was evaluated on 
solid media with different concentration of chitosan 
in acetic acid (HAc) solutions. Minimum inhibitory 
concentration (CIM) and microbial death curves 
(MDC) were also determined. 
Chitosan used in this study had a molecular weight 
of 2.5x10

5
g/mol, a deacetylation degree of 82.5% 

and a purity of 84,51%. A 2% chitosan acetic acid 
stock solution was formulated to test the IP%. This 
solution was added to a Muller Hinton agar (MHa) 
until obtain final polymer concentration of 0.2 and 

0.1%. E. coli (ATCC 25922), S. aureus (ATCC 
25923), S. choleraesuis (ATCC 14028), L. 
monocytogenes (ATCC 19115) and Proteus 
vulgaris (own isolation) were inoculated on MHa 
media with 0.2% and 0.1% final chitosan 
concentration. As positive controls MHa media with 
0.1% HAc and MHa alone were inoculated. CIM 
and MDC were determinate using microdilution 
method on Muller Hilton broth. 
Chitosan solution with 0.2% final concentration 
was the most effective antimicrobial agent for all 
MO. Growth reduction was 100% in L. 
monocytogenes and 88% in S. aureus. For the 
other MO IP% did not achieved the 50%. The 
reduction was null for S. aureus in 0.1% chitosan 
dishes and did not reached 38% for the others MO. 
HAc at 0.1% had not inhibitory effect in bacterial 
growth. For L monocytogenes, E. coli, S. aureus, 
S. choleraesuis and P. vulgaris the CIM was 1, 1, 
5, 2.5 and 5 mg/ml respectively. 
Results indicate that chitosan solutions have 
antimicrobial activity. The experimental data is 
correlate with those obtained by others authors 
using chitosan of equivalent molecular weight. 
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lant growth promoting bacteria (PGPB) 
colonize the rhizosphere ,root surface 

or intercellu-lar spaces of superficial cells. 
Their colonizing ability may be affected by changes 
in the physical and chemical soil properties. These 
changes can be related with the release of root 
exudates from host plant which may contain 
compounds affecting the structure and composition 
of microbial community in the rhizosphere 
(Hartmann et al., 2009). To grow and persisting 
bacteria should be able to effectively colonize root 
or rhizosphere and to compete whit other 
organisms (Dennis et al., 2010). The objective of 
this study was to analyze the influence of colza 
root exudates on survival, growth and biofilm 
formation ability of PGPB associated with this crop. 
Root exudates were obtained according to Taurian 
et al (2008). The isolates were grown on a 

modified TSB culture medium (by reducing the 
nutrient concentration to 50%) supplemented with 
colza exudates. The effect on survival, growth and 
biofilm formation was evaluated following the 
method described by Bais et al. (2004). No 
changes in the bacterial growth were observed in 
medium supplemented with root exudates 
compared with control one, and bacterial viability 
was not affected. However, these compounds 
affected differentially the ability to induce biofilm 
formation, which was increased in some isolates 
(as Bacillus sp. LRCP-3 ) and diminished in others 
(as Bacillus sp.LRCP-4 and Arthrobacter sp. 
LRCP-11). From these results, we conclude that 
compounds exuded by the colza roots do not affect 
the growth and survival of the isolates tested, but 
can stimulate or inhibit biofilm formation. 
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he activity of soil microorganisms involved in 
organic matter decomposition and nutrient 
cycling may be assessed by the activity of 

dehydrogenase enzymes which catalyze soil 
organic matter oxidation. We studied the spatial 
pattern of soil dehydrogenase activity (SDA) in 
patches of litter and its relationship with vegetation 
and soil properties in two typical Patagonian Monte 
paddocks (with a stocking rate of 0.14 sheep ha

-1
 

since the early 1900s): one with domestic 
herbivores at present (G) and the other without 
domestic herbivores since 2006 (NG). At each 
paddock, we randomly selected 105 modal size 
plant-covered patches and identified microsites 
with maximal litter cover associated with each 
patch and the respective neighbouring inter-
canopy area. At each litter patch, we measured the 
resistance of soil penetration and extracted one 
upper soil core to quantify the SDA, the pebble 

volume and the litter mass. At both G and NG, the 
patches with maximal litter accumulation were 
associated with plant-covered patches and had 
lower pebble content and soil penetration 
resistance than inter-canopy areas. At plant-
covered patches, SDA was higher at G than at NG 
(14.63 ± 4.57 vs. 11.41 ± 3.55 µg triphenyl 
formazan (TPF) g

-1 
dry soil h

-1
, respectively). At 

inter-canopy areas, SDA decreased and there was 
no significant difference between G and NG (10.11 
± 3.66 vs. 10.12 ± 3.99 µg TPF g

-1
 dry soil h

-1
, 

respectively). SDA was positively correlated to soil 
penetration, and litter cover and mass. Results 
showed a heterogeneous spatial pattern of SDA in 
both paddocks independently of domestic grazing 
exclusion, and indicated that SDA may diminish in 
degraded or denuded areas with high soil 
compaction and low litter accumulation. 
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ignocellulosic biomass has long been 
recognized as a potential sustainable source 
of mixed sugars for bioethanol production, a 

second generation biofuel. The key step of the 
process involves the use of enzymes that 
deconstruct lignocellulose, generically referred to 
as cellulases. The aim of this study was to isolate 
and characterize cellulose-degrading bacteria 
present in forest soils of Argentina, as well as test 
their enzymatic activity on different cellulosic 
substrates. Soil samples were collected from 
Mendoza (Valle Grande) and Neuquén (Cerro 
Bayo), enriched on cellulose as sole carbon 
source, and screened for cellulolytic bacteria by 
degrading halo revealed by Congo Red staining. 
Nine selected strains were morphologically 
characterized by Gram stain and identified by their 
16S rDNA sequence data. All of them were further 
tested for their cellulase activity on different 
cellulosic substrates: carboxymethyl cellulose 

(endoglucanase), Avicel (exoglucanase), xylan 
(hemicellulase) and filter paper (total cellulase). 
Isolates belonged to Phylum Proteobacteria or 
Firmicutes. There was a predominance of Gram 
positive strains, specifically of the Order Bacillales, 
and a number of them were isolated as bacterial 
consortia. All strains grew well on Avicel and filter 
paper enriched media, suggesting that they had 
the necessary enzymes to breakdown complex 
cellulosic substrates. However, only one strain 
(VG-4) showed hemicellulase activity and 
degradation of filter paper. Another strains (CB1-2, 
CB2-5, VG-4 and VG-5) showed an important 
endoglucanase activity. Our results indicated that 
biomass-rich soils represent a good source of 
cellulolytic bacteria. Therefore, in order to improve 
the bioconversion of lignocellulose to bioethanol, it 
is important to prospect the bacterial community 
and provide insights into their cellulose degrading 
enzymatic activities. 
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he use of lignocellulosic biomass for second 
generation biofuels requires optimization of 
the biochemical conversion of cellulose to its 

fermentable components. The objective of this 
work was the isolation and characterization of 
cellulolytic bacterial strains from native forest soil in 
order to identify cellulase encoding genes. A soil 
sample (0-10 cm) was obtained from a native 
forest area in Misiones, Argentina. The presence of 
cellulolytic microorganisms was determined by 
most probable number assay (MPN). By 
successive streak out in defined media with 
carboximethylcellulose (CMC) as sole carbon 
source, forty-nine colonies were isolated. From 
these isolates, 37 presented cellulolytic activity 
visualized by a degradation halo on CMC agar 
plates stained with Congo Red. Fifteen isolates 
were selected for further characterization. All of 
them were able to grow on cristaline cellulose 
(Avicel) as sole carbon source. Total DNA was 
obtained from each positive colony and 16s rDNA 
was amplified with eubacterial specific primers, fD1 

and rD1. Amplification products obtained were 
sequenced and the resulting sequences were 
compared by Ribosomal Database Project (RDP) 
and BlastN Genebank NCBI databases. Most 
isolates corresponded to bacterial consortia, which 
needed to be maintained in order to keep the 
cellulolytic activity. Total genomic DNA of the 
pooled isolates was obtained and used to 
construct a genomic library. Inserts of 5 kb 
obtained by partial digestion with Sau3AI were 
purified and ligated to pBluescript, previously 
digested with BamHI. Ligation product was used to 
transform commercial E. coli competent cells. The 
library was functionally screened for 
endoglucanase activity on CMC agar plates and 
Congo Red staining. Positive candidates were 
further analyzed. This study showed the presence 
of a diversity of cellulolytic microorganisms in 
native forest soil from Misiones which indicates 
that this could be an attractive source for the 
bioprospection of novel enzymes for cellulose 
degradation. 
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alophiles are metabolically adapted to cope 
with elevated salt concentrations (> 2 M 
NaCl) and to use the scarce nutrients 

present in hypersaline environments. These 
adaptations make halophiles a valuable resource 
of molecules, including enzymes, with potential 
applicability in Biotechnology. The aim of this work 
was to screen for indigenous extracellular protease 
producing microorganisms. Haloarcula japonica, 
Haloarcula argentiniensis, Halobacterium sp., 
Halobacterium salinarum and Salicola sp. were 
previously isolated from the solar ponds (NaCl > 
30%, pH 7-8) Guatraché, Colorada Grande and 
Salitral Negro from La Pampa, Argentina and 
identified by means of 16S rRNA analysis. Two 
different assays were performed to detect 
extracellular protease activity: a) growth on solid 
halophilic medium containing 0.8 % casein or 
hemoglobin as substrate; b) degradation of 
fluorescence resonance energy transfer peptide 
libraries (FRETPL) by cell-free supernatants. The 
FRETPL structure is Abz-GXXXXXQ-EDDnp 
where Abz is the fluorescence donor and Q-
EDDnp is the fluorescence acceptor. X consists of 
an equimolar mixture of all amino acids. In the sub-
libraries Abz-GXXZXXQ-EDDnp the Z position is 
occupied with a specific amino acid which is 
absent in the other X positions. Clear halos 
indicative of protease activity were detected 
around the streaks of Haloarcula and 
Halobacterium genera on agar plates containing 
both substrates. These archaea were the only 

ones that gave positive results in the assays 
performed with cell-free media and sub- FRETPL 
(Z = X, F, R and V) at pH 8 and3 M NaCl. To 
characterize the proteolytic activity present in 
Halobacterium medium, the effect of pH on the 
endopeptidase activity was determined analyzing 
the hydrolytic rates on FRETPL-X at pH values 
from 4.0 to 12.0. Maximum activity was obtained in 
a pH range from 6.0 to 11.0 for H salinarum and 
pH 7.0 to 10.0 for Halobacterium sp. When 
different FRETPL-Z were used at pH 8 and 3M 
NaCl, the hydrolytic activities present in the media 
of both archaea showed similar amino acid 
preferences in P1 position (Z = V, L, I, F, S, E). 
To assign the activities detected to a specific class 
of proteases, the effect of class-specific protease 
inhibitors on hydrolysis of FRETPL-X was assayed 
at pH 4.0 to 12.0. The hydrolytic activity was 
completely abolished in the presence of the 
classical serine protease inhibitor PMSF at pH 
between 6-8 while addition of the metallo-protease 
inhibitor ortho-phenanthroline produced 50% 
decrease on the hydrolytic activity in both 
microorganisms. On the other hand, the activity 
was not affected by inhibitors of cysteine (E-64) 
and metallo-protease (EDTA) inhibitors Altogether, 
these results point to FRETPL hydrolysis through 
the action of two different enzymes, a serine 
protease with an optimal pH around 8 and a 
metallo-protease with optimum activity at pH 10.0. 
Granted by MinCyt-CAPES, CONICET, UNMdP, 
FAPESP 
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usarium Head Blight (FHB) on wheat is one 
of the most devastating diseases, causes by 
several Fusarium species being in Argentina, 

F. graminearum (Schwabe) anamorph of 
Gibberella zeae (Schw.) Petch, the dominant 
fungal agent. This disease causes both, significant 
yield losses and quality technology of grain and 
also high risk for human and animal health by 
associated mycotoxin action. To colonize of the 
grain occurs; the fungus produces extracellular 
enzymes that degrade the plant cell wall at an 
early stage, which are also responsible for the 
degradation of grains proteins, altering the quality 
parameters of raw material. Different studies 
indicate that the secretion of enzymes in vitro is a 
good indicator of the kind of enzymes that a 
pathogen could produce in relation to disease. 
Hence, the importance of characterizing the 
enzymatic activities of the fungus in relation to the 
establishment of infection and the changes 
observed in the structure and composition of 
infected grains. The aim of this work was to select 
F. graminearum isolates potentially aggressive 
according to the in vitro enzymatic production 
(proteases and polygalacturonases). In this work, 
155 Fusarium sppisolates were obtained from 
samples of wheat grains belong Pampas region 

from 6 locations distributed in Buenos Aires, Entre 
Ríos, Santa Fe and Córboba provinces during 
2010 and 2011 wheat-growing season. The 
identification of species from monosporic isolates 
was carried out by morphological and molecular 
characterization using species-specific PCR-based 
assays. From these monosporic isolates, eight 
were selected according to presence and 
abundance of F. graminearum and analysed for 
enzymatic production.The enzymatic activity 
(proteases and polygalacturonases) was assayed 
in liquid culture media saline with the addition of 
specific inducers and incubated under agitation 
(150 rpm) at 28 °C in darkness for 10 days. 
Samples were taken every day and the 
supernatant stored at -20 °C until use. Proteases 
and polygalacturonases activity were determined 
using 0.5% casein and 0.1% polygalacturonic acid 
as substrate, respectively. From the enzymatic 
curves obtained during incubation time, diverses F. 
graminearum isolates for inoculation on wheat 
were selected. These inoculum could be highly 
infective, and therefore used for the detection of 
new sources of resistance among a large number 
of genotypes of wheat through further patogenicity 
test to be carry out in the experimental station of 
EEA-INTA (Marcos Juarez). 
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he use of natural intestinal flora as indicator 
of faecal contamination is a worldwide 
accepted methodology for vigilance and 

evaluation of water quality for different uses.To 
know survival characteristics of the bacteria 
proposed as indicators of recreational sea water 
quality when confronting them with different 
disinfectants is essential to select the most 
resistant ones in order to include them in future 
quality norms.Escherichia coli and Enterococcus 
spp. are employed as indicators of recreational 
water quality. Even though several references 
related to the effect of some chemical agents upon 
the development of these collection strains are 
cited, no information about the existence of any 
difference in the effect of these agents is available, 
when the strains are isolated from natural aquatic 
environments.The main objective of the present 
study was to determine Escherichia coli and 
Enterococcus spp. strain survival, when isolated 
from sea waters and confronted with alcohol, 
phenol and iodine, under laboratory 
conditions.Escherichia coli and Enterococcus spp. 
strains from sea waters were isolated to carry out 
survival assays. The initial bacterial inoculum, with 
a concentration determined by turbidimetry, was 
exposed to different chemical agents. In order to 
evaluate the bacterial survival after different 
contact times, an aliquot count by pour plate 
technique was done, employing the culture 

medium appropriate for each strain. Assays were 
carried out in duplicate. At the end of the exposure 
time for each bacteria strain, the disinfectant action 
was interrupted by the corresponding 
neutralizing.The efficiency percentage (% E), the 
reduction of bacterial load (X Log) according to 
Chambers test, and the death specific velocity (K) 
were determined. Tested disinfectants showed a 
great efficiency (circa 100%) when confronted with 
E. coli and Enterococcus spp.Escherichia coli was 
more resistant to alcohol than to chlorine, phenol 
and iodine, obtaining a reduction of 5 and 10 Log 
in bacterial count values, with alcohol (30” and 1´, 
respectively) and of 8 Log when confronted with 
chlorine, phenol and iodine during 15” of contact 
time.As Enterococcus spp. concerns, the alcohol 
was not a good disinfectant, showing a bacterial 
count reduction of 3 Log (10´). However, chlorine, 
phenol (1´) and iodine (5´) showed a high 
efficiency with a bacterial count reduction of 8 
Log.When analyzing each disinfectant confronting 
with the two studied strains, and according to K 
values, it can be concluded that Enterococcus spp. 
were the most resistant to the disinfectants herein 
assayed. Then, Enterococcus spp. can be 
considered good indicator of recreational water 
quality in Mar del Plata, due to their greater 
survival, when confronted with the disinfectants 
included in the present study. 
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ctivation of a biological filter in aquaculture 
system is to achieve the formation of a film 
of bacteria naturally present in the marine 

environment, which convert the toxic nitrogen 
compounds, mainly from fish excretion in non-toxic 
compounds. The reduction of potentially toxic 
nitrogen compounds is important not only to 
reduce exposure to these compounds in animal 
farming, but also because the aquaculture industry 
must operate under environmental safety 
standards. The use of heterotrophic bacteria in 
recirculation aquaculture systems (RAS) is a 
methodology that could help improve the efficiency 
of biological filters and reduce levels of nitrogen 
compounds. The objective of this study was to 
analyze the effect of the implementation of 
heterotrophic bacteria in the water quality of a 

recirculation system with juvenile red porgy 
(Pagrus pagrus) during activation of the biological 
filters. Three trials were performed (with fish fed, 
with fish fasting, and fish fed a commercial mixture 
of more heterotrophic bacteria) having as its goal 
to compare the three activation conditions of the 
biofilter, on its duration and to determine the 
behavior of the levels of nitrogen compounds 
(ammonium, nitrite and nitrate). The activation of 
the biological filter in all the trials progressed, 
resulting in the shortest time of activation and low 
levels of ammonia in fish fed the test and the 
addition of the commercial mixture of heterotrophic 
bacteria. These results extend the growing body of 
information on the implementation of heterotrophic 
bacteria and improving water quality at different 
stages in aquaculture systems. 
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everal microorganisms growing in aquatic 
environments are able to adhere, multiply 
and develop on solid surfaces in interacting 

and organized 3D structures named biofilms. Many 
problems in drinking water networks, such as 
corrosion, obstruction, increased resistance to 
biocides or contaminants and persistence of 
pathogenic species are due to the existence of 
biofilms. On the other hand, arsenic (As) in natural 
waters is a serious global problem due to its 
adverse impact on human health. However there 
are many microorganisms able to tolerate or 
metabolize this contaminant. The goals of this work 
were to study the effect of As on: 1) the planktonic 
bacterial community present in drinking water, 2) 
biofilms formed on several substrates used in 
drinking water distribution systems and 3) 
culturable bacteria isolated from As-containing 
waters in the presence of different As 
concentrations. With these aims, two closed 
drinking water circuits with a 50L tank storage 
coupled to a polypropylene pipe (200 cm) with a 
removable cell were built. Coupons of 1x1x0.02 cm 
of four substrata: a low carbon steel (Fe), zinc (Zn), 
a copper alloy (Cu) and polypropylene (PP) were 
placed in the cell. Water was impelled with a pump 
at laminar flux. In one of the circuits, the drinking 
water was supplemented with 5 mg L

-1
 As(V). To 

characterize planktonic communities, 1L water 
from the tap (at the beginning of the experiment) 
and 1L water from both circuit tanks (at the end of 
the experiment) were filtered through 0.22 µm 

sterile membrane. Then, four coupons of each 
material were extracted to study the structure of 
sessile community. Each coupon was rinsed with 
sterile physiologic solution, scrapped with sterile 
scalpel and poured into 1ml sterile physiologic 
solution. One of them was used to analyze 
culturable sessile bacterial community in nutrient 
broth with different As(V) concentrations (50, 200 
and 300 mg L

-1
), the remaining 3 coupons were 

combined. Both total and culturable sessile and 
total planktonic DNA was extracted using a 
commercial kit and amplified by PCR using 341F-
GC clamp and 907R primers. The microbial 
ecological analysis of the communities was 
performed by denaturing gradient gel 
electrophoresis (DGGE). The results indicate that 
the presence of 5 mg L

-1
 As(V) produced a change 

in the total planktonic community structure, 
diminishing their diversity. The results obtained on 
biofilms showed a higher diversity in those biofilms 
formed on materials susceptible to bacterial 
colonization (Zn, Fe) in the presence of As. This 
could be related to a defense mechanism against 
the presence of arsenic. The presence of As did 
not provoke a significant difference in the bacterial 
community developed on those materials less 
susceptible to bacterial colonization (Cu, PP). It 
was possible to obtain culturable bacteria 
tolerating up to 300 mg L

-1
 As from all the biofilms, 

however, the diversity of those cultures diminished 
when the As concentration increased. 
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isk of water pollution in agricultural areas 
has increased due to the frequent use of 
crop-associated herbicides. Atrazine (AT) is 

one of the most widely used herbicides worldwide. 
Because of its toxicity and persistence, AT has 
raised concern about the environment and human 
health safety. Microbial communities play a 
paramount role in aquatic ecosystems; however, 
information about the ecological effects that 
herbicides may have on microbial communities is 
still scarce.Our objective was to assess the effect 
of different concentration of atrazine on bacterial 
number, community structure and function from 
water samples taken from Los Molinos 
reservoir.Bacterial number was estimated using 
direct counting in R2A agar plates and 
epifluorescence microscopy. Microbial community 
structure and function were determined by 
denaturing gradient gel electrophoresis (DGGE) of 
PCR amplified 16S rRNA genes and community 
level physiological profiling (CLPP) respectively. 
Shannon biodiversity index (H´) of carbon source 
utilization was obtained. Water samples taken 
during winter and spring of 2010 were exposed to 
three different AT concentration (0.02, 0.2 and 2 
mgL

-1
) during a five-day microcosm assay. 

Contrary to the expectations, the highest AT 
concentration (2 mgL

-1
) did not elicit a toxic effect 

with regard to bacteria number; neither was 
observed a decrease in carbon source 
consumption. AT concentration exposure did not 
correlate with the number of total and atrazine-
tolerant bacterial. A higher Shannon index value 
was obtained for the samples exposed to the 
maximum atrazine concentration, indicating 
stimulation in the functional potential. Analysis of 
DGGE fingerprints revealed a distinct dose-
dependent change in bacterial community. 
Exposure to a concentration of atrazine higher 
than commonly found in the environment (2 mgL

-1
), 

resulted in larger changes in banding patterns. The 
appearance of putative atrazine-resistant 
populations dominating the bacterial community is 
consistent with the changes observed in the 
carbon source utilization profile.This work provides 
preliminary results regarding changes in bacterial 
community structure and function in response to 
atrazine in Los Molinos reservoir water. Resistant 
bacteria communities may play an important role in 
impacted aquatic environment in restoring 
ecosystems and natural conditions. 
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mall agricultural activities surrounding cities 
(periurban agriculture) may have 
environmentally relevant impacts either in 

soil or biodiversity because of the use of 
pesticides. It has been observed in previous works 
that during the application of pesticides, up to a 
50% of the product ends on soils. The objective of 
this work was to compare the degradative capacity 
of horticultural soils versus a non- productive soil 
and to study the influence of autochthonous 
microbial population on the fate of applied 
pesticides.Soil samples were taken from 
horticultural production units 
inMorenodistrict,Buenos Aires,Argentina, where 
the main crops are lettuce, broccoli, cauliflower 
and strawberries. As no significant differences 
were found in the biological and physico-chemical 
analysis of different sections of the field, a 
composite called “huerta” was made with samples 
from each productive section. Non-productive soil 
samples were chosen from an eucalyptus forest, 
situated near the field.About 50g of each sample 
were placed in pots (microcosms). Five pots were 
prepared for each of different exposure times: 
three replicas for pesticide degradation tests and 
the other two to check biological activity (microbial 
respiration) in presence or absence of pesticide. 
The products applied were: Trigermin 0.044% v/v 
(trifluralin), Sumilex 0.040%p/v (procymidone) and 
Lorsban 0.0062v/v (chlorpyrifos). Microcosms were 
incubated for 40 days at room temperature in the 

dark, following different parameters from T0 (0h: 
before product addition) to T9 (768 h.). Pesticide 
quantification was carried out by GC-ECD after 
extraction with ciclohexane:acetone (1:1). Total 
heterotrophs were evaluated by CFU/g soil 
determination after 48h at 32ºC. In parallel, an 
enrichment and isolation of pesticide degraders 
was performed in M9 medium (g/L: K2HPO4 7.3, 
KH2PO4 3.0, NH4Cl 1.0, MgSO4 0.1202, 
CaCl2.2H2O 0.55) supplemented with 1% v/v of 
commercial products.Nine isolates were 
preliminary characterized by biochemical tests 
resulting of the Pseudomonas genus.A high 
degradative capacity of productive soil was found 
as an exponential decrease of pesticide 
concentrations with time, while the initial pesticide 
amount remained constant in the non-productive 
soil.  These results were consistent with two facts: 
1. the CFU/g decreased with time in the non-
productive soil, compared to the constant CFU/g 
counts obtained in the productive soil and 2. 
almost all isolates came from the horticultural soil. 
This result evidenced that microbial population of 
the horticultural soil is adapted to pesticide 
treatments. Deeper studies will be performed in 
future to optimize pesticide degradation in 
productive soils as an initial way to their 
restoration, taking into account that these 
periurban areas have a long time on pesticide 
utilization. 
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igh Altitude Andean lakes (HAAL) comprise 
a system of shallow lakes formed during the 
tertiary period (1.8-65 million years ago) 

distributed across the Puna (high plateau) at 
altitudes varying from 4,200 m to 6,000 m above 
sea level (asl). These aquatic ecosystems present 
extreme environmental conditions such as high 
levels of Ultraviolet Radiation (UVR), a wide range 
of salinity (from 0.4 to 117 ppm), large daily 
temperature fluctuations ranging from 20° C to -40° 
C, low nutrient concentrations and the presence of 
heavy metals and metaloids, mainly arsenic. The 
presence of arsenic resistance mechanisms has 
been explored in several microbiological studies in 
arsenic-rich environments. The most characterized 
arsenic resistance mechanism is the ars operon 
located either in plasmids or chromosomes of 
prokaryotes. Bacterial As detoxification involves 
the reduction of arsenate (As[V]) to arsenite 
(As[III]) via a cytoplasmic arsenate reductase 
(arsC). Later on As[III] will be extruded by a 
membrane-associated ArsB efflux pump. Other 
genes like arsR, arsD and arsA form part of ars 
operon along with arsB and arsC in most of the As 
tolerant prokaryotes. HAAL isolates show 
enhanced resistance compared to other bacteria 
carrying the ars operon. This could be explained by 
the presence of additional genes related to this 
function, including extra copies of the ars operon 
or supplementary extrusion pumps. The aim of this 
study was to elucidate the genetic mechanisms of 

tolerance to high arsenic concentrations, taking 
advantage of the available genomes of three UV 
resistant bacterial strains, recently isolated from 
HAAL extreme environments. Moreover, the 
presence of the ACR3 gene as a possible 
resistance mechanism was assessed by 
degenerate oligonucleotides. We studied the 
strains Acinetobacter sp. Ver3 and 
Exiguobacterium sp. N30 and S17, isolated from 
shallow water (Laguna Verde and Laguna Negra), 
and from modern stromatolites (in Laguna 
Socompa) respectively. Maximal arsenic 
concentration was 33.81 mg/L. Genome 
sequences were obtained using a whole-genome 
shotgun strategy with a 454 GS Titanium 
pyrosequencer at INDEAR, Argentina. Genomes 
were annotated and analyzed in the RAST 
annotation server. PSI-BLAST and ClustalW were 
used to compare and align sequences, and 
phylogenetic trees were built using Mega5. The 
effect of As[V] and As[III] during growth in rich 
media was also evaluated by different protocols. 
The strains Exiguobacterium arantiacum DSMZ 
6208 and Acinetobacter baumannii DSM 30007 
were used as controls during tolerance profiles 
measurements. Organisms with high tolerance to 
this metalloid, isolated in pure culture from 
environments such as HAAL, could be good 
candidates for studies of bioremediation of metals 
and metalloids, a methodology considered of low 
cost and environmentally friendly. 
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io del Valle, in Catamarca is the main 
surface hydric resource as well as ground 
water reserves. It is used as source to 

provide drinking water, irrigation, and mainly 
recreation in summer season.This study had the 
following object: to valuate the water quality of Rio 
del Valle in the stretch Las Pirquitas village -La 
Carrera, stretch choosen by the high touristic 
influence, by a physico-chemical and 
bacteriological parameters during the summer 
2011 and 2012. The stretch extends from the 
waste landfills called discharge point at the 
entrance of Pomancillo, located to latitude 
28º17‟13.40‟‟5 lenght 65º43‟44.43‟‟0 in agreement 
to the location satelital Google Earth 5.2.1.1547 
programme, and the point called “La Carrera” 
located to latitude 28º17‟13.40‟‟5 lenght 
65º42‟42.29‟‟0. the stretch has approximately10 
km, the first point called discharge point 
corresponds to zero km, the second point located 
approximately1 km, from the discharge point, the 
third point approximately4.5 kmfrom the second 
point, and the fourth point approximately4.5 km 
away from the third point. The zero point is located 
to300 meterup from the discharge point. 
Separating them by an access bridge to 
Pomancillo town.The bacteriological analysis were 
made through a membrane filtration technique, 
with the followings recounts of: total coliforms, total 
fecals, and the presence of pseudomonas. 
Typifying the coliforms. The sampling were made 

on Sunday in the morning hours, and every 15 
days during the summer of 2011 and 2012. The 
samplings were analyzed 24 hours before 
measurements were donw in site from the 
following physico-chemical parameters: 
temperature, turbidity and pH. Making  a reference 
to the physico-chemical analysis, it was 
determined: colour, smell, total hardness, and 
alkalinity (in CaCO3), dissolved solids, chlorides, 
sulfate, nitrate, nitrite, carbonate, magnesium, 
arsenic, sodium, calcium, ammonium.The obtained 
results, considering the studied parameters, and 
taking into account the Argentine food Code, 
indexes of USEPA, the U.S Enviromental 
Protection Agency, and the tolerance limits 
regulated by the (OMS) world health organization 
indicate that the water quality of the river in the 
study‟s stretch is not satisfactory for human 
consumption, for irrigation, or for the recreation of 
the posterior sewage discharge, because it 
presents high values of coliforms with typification in 
the generes E. coli, Klebsiella sp. and 
Enterobacter sp. Considering physico-chemical 
parameters, the high value for ammonium and 
turbidity was determinated from the discharge 
point. As regards to the zero point, it resulted 
suitable for irrigation and recreation, but for human 
consumption it is necessary to apply the water 
purification process where by the water quality of 
Río del Valle is altered significantly by the sewage 
drain of Las Pirquitas village. 
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etsulfuron-methyl is a broad spectrum 
herbicide used to control broadleaf weeds. 
Few bacterial species are known in the 

biodegradation of Metsulfuron-Methyl which is also 
highly mobile in soils suggesting as a potential 
groundwater contaminant. In the present study we 
isolated bacteria capable to use metsulfuron as a 
nutritional source for growth. We used minimal 
medium Smith (2005) and the herbicide as a sole 
source of carbon and nitrogen. Then, aliquots of 
soil were placed in these media for the enrichment 
of the microbial population of Metsulfuron 
biodegrading. Soils came from experimental fields 
of Faculty of Agriculture UNLPam in which 
Metsulfuron was applied for three years. Twelve 
isolates were obtained from the upper soil (0 to 20 
cm) and 7 of a lower layer (20-40 cm). Four 

isolates obtained were selected, based on the 
characteristics observed in the growth plate. They 
were identified as MAL1, MALM1, MALM3 and 
MBM3, and characterized biochemically by Gram 
staining, growth in Mc Conkey agar, cetrimide 
agar, pseudo P and F agar, and oxidase and 
catalase tests. The results indicate that it was 
possible to obtain more bacterial isolates in the 
surface layer than immediately below layer. Based 
on biochemical determinations, we can be inferred 
that two of the selected strains belonging to the 
Pseudomonas genus (MAL1 and MALM1) and two 
Enterobacterium genus (MALM3 and MBM3). 
Although biochemical assays did not identify 
completely, it was possible to characterize genera 
correlated with bacterial species found in literature. 
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he Río de la Plata estuary form one of the 
most important estuarine environments in the 
continent, being a highly productive area that 

sustains valuable artisanal and coastal fisheries. 
However, this zone is exposed to chronic pollution 
of hydrocarbons, mainly associated with chemical 
industry, oil refining and port activities. These 
pollutants not only are toxic to fishes and other 
aquatic organisms but also have been found to 
bioaccumulate in marine organisms with possible 
transfer to humans via sea-food.In this study, we 
isolated hydrocarbon-degrading bacteria from 
water samples collected along this marine-
estuarine system, and tested for the presence of 
genes associated with hydrocarbon 
biodegradation. We isolated 24 strains by 
enrichment on salt mineral medium and gas-oil, 
phenanthrene or anthracene as carbon and energy 
sources. Physiological and biochemical tests were 
performed in order to characterize these strains. All 
the strains were preliminary characterized as Gram 
negative, oxidase- and catalase-positive bacteria. 
In addition, diverse carbon sources were tested as 
substrates for growth, including gasoil, 
phenanthrene, anthracene, pentadecane, 
hexadecane and phenyldecane. 90% of the tested 
strains were capable of growing on pentadecane 
and hexadecane, while 30% grew in anthracene, 

phenanthrene and phenyldecane, indicating the 
degradative potential of these strains. Restriction 
Fragment Length Polymorphism (RFLP) analysis 
of 16S rRNA genes amplified from these strains 
resulted in 6 unique RFLP patterns, suggesting 
some level of diversity in the microorganisms that 
were able to grow in the chosen conditions. These 
isolates are being identified by sequencing the 16S 
rRNA genes and subsequent phylogenetic 
analysis.The isolates were screened for the 
presence of alkB genes, which encode alkane 
hydroxylase enzymes that initiate biodegradation 
by introducing oxygen into the substrate. This gene 
is often used as functional biomarker for the 
characterization of aerobic alkane biodegradation. 
We amplified alkB gene fragments by polymerase 
chain reaction (PCR) method, using a degenerate 
primer set (AlkB484F-AlkB824R). Most alkane 
degrading bacterial isolates exhibited the presence 
of alkB genes which will be sequenced and 
analyzed phylogenetically.The present work is the 
first report about characterization of hydrocarbon 
degrading bacteria carrying catabolic genes in this 
contaminated area. Further studies are being 
carried out on these strains in order to screen 
genes encoding for the catalytic alpha subunit of 
aromatic ring-hydroxylating dioxygenases.   
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he Northern Argentine Coastal Shelf System 
(NACSS, 34 - 41°S) is a highly productive 
area, which sustains important artisanal and 

coastal fisheries in Uruguay and Argentina. This 
coastal system is characterized by the wide 
variability in their oceanographic conditions, due to 
interactions of the water masses between adjacent 
systems (estuaries-coastal, coastal-shelf); 
retaining, transporting, and recycling a great 
amount of particulate and dissolved matter. Being 
major components of food webs, bacterioplankton 
play key roles in biogeochemical cycles and 
energy flow in marine ecosystems, especially in 
the assimilation and mineralization of dissolved 
organic carbon in the ocean carbon cycle.This 
study analyzed the abundance and distribution of 
bacterioplankton and its relationship with the 
environmental variables in the NACSS. To this 
end, we used epifluorescence microscopy with 
dual- staining procedures (4´, 6-diamidino-2-
phenyllindole and acridine orange) and a 

microphotographic technique. Oceanographic 
conditions were typical of spring in this region. 
Bacterial abundance ranged between 0.48 and 
5.42 x 10

6
 cells ml

-1
 and no significant differences 

between sampling sites were observed. The 
highest values of chlorophyll a were found in both 
frontal and coastal areas, and they were not 
significantly related to bacterioplankton (p > 0.05). 
Bacterial biomass values ranged between 2 and 
120.5 mg C L

-1
 and cell volume from 0.004 to 

0.156 μm
3
, showing a predominance of coccoid 

forms. Several environmental variables were 
simultaneously input into a general lineal model 
(GLM) in order to analyze the variations on 
bacterial abundance. This model explained a 
significant proportion of the variance (r

2
 = 0.56, p < 

0.01). Interestingly, we found the maximum 
bacterial concentrations in frontal regions, where 
high densities of fish eggs and larvae were 
previously observed, demonstrating the important 
role of bacterioplankton in this productive area. 
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lant growth promoting bacteria (PGPB) can 
benefit plant development through multiple 
mechanisms of action such as the 

production of substances which promote growth 
and increase nutrient availability in soil.The aim of 
this study was the isolation of bacteria able to 
solubilize inorganic phosphate and to produce 
indole 3-acetic acid (IAA) from different soils as 
potential PGPB.  Sampling was carried out in two 
agricultural soil located in Ines Indart (Salto) and 
America(General Villegas), both belonging to 
Buenos Airesprovince.  
Locations were selected by different rainfall 
regimes and differences in soil structure. Soil 
samples were taken between 0 and20 cm depth. 
Samples were processed and cultures were done 
in different culture media (mannitol, King B and 
nutrient agar) for the isolation of different bacterial 
groups. All isolates were biochemically tested to 
determine production of IAA and inorganic 
phosphate solubilization.Approximately eighty 
strains were subjected to chemical tests for 
phosphate solubilization in NBRIP culture medium, 
which contains calcium phosphate (Ca3(PO4)2, 
insoluble in water at neutral pH. The solubilizing 
capacity of each isolate was determined by 
performing a ratio between colony size and the 
solubilization halo around them, after 5 days of 
growth at room temperature. Of all the isolates 
tested, 18 were capable of solubilizing phosphate. 
Three of them showed a very good relationship 
between the diameter of the halo and colony size 

(10/3, 10/5 and 9/2, measured in mm).The IAA 
production ability was tested using 96-multiwell 
plates containing LB medium supplemented with 1 
g/l tryptophan for 24 h. Positive results were 
detected by using Salkowski reagent.Of ninety six 
strains tested, 25 were positive for IAA test. Ten 
positive isolates were selected to quantify the IAA 
production. Strains were cultured for 48 h in BDN 
medium plus tryptophan and a standard curve was 
made with commercial IAA. Control cultures 
without tryptophan were also performed. We have 
obtained very promising results, with values of IAA 
production ranging from 3 mg/ml to 92 mg/ml. IAA 
levels detected in control cultures were near zero 
for the same isolates.The best strains were 
isolated from Inés Indart soil. Some of these were 
primarily isolated in KB medium, indicating a 
probable filiation with Pseudomonas species. P. 
extremaustralis, a species studied in our laboratory 
that was also tested, presented a high IAA 
production and phosphate solubilization, allowing 
the analysis of genes involved these processes in 
its genome.It is expected that bacterial strains with 
multiple beneficial mechanisms of action will be 
better PGPB. We isolated a very interesting strain, 
able to solubilize phosphate and produce high 
amounts of IAA. These characteristics allow 
hypothesize that this strain could be a good 
candidate to be tested in soils in presence of 
plants to confirm their potential as PGPB. The 
assays are currently in progress 
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he process of activated sludge (AS) is the 
most widely used method for treatment of 
wastewater worldwide. The process relies on 

the aerobic degradation of organic matter by a 
highly dynamic mixture of microorganisms, which 
are subsequently separated by gravity settling 
owing to their ability to aggregate into flocs. The 
aim of the work was to investigate the factors that 
drive the bacterial community composition in AS. 
Based on previous surveys of bacterial 
communities in AS and on the concept of 
ecological coherence of high taxonomic ranks 
(meaning that the members of a taxon share 
functional traits that distinguish them from 
members of other taxa), we hypothesized that 
there would be a consistent set of bacterial taxa 
common to AS plants, regardless the origin of the 
wastewater and the plant configuration.We applied 
454 pyrosequencing of 16S rRNA genes to 
evaluate bacterial communities in several full-scale 
biological wastewater treatment plants (WWTP) 
sampled at different times, including systems 
treating wastewater from different industries and 
domestic wastewater and lab-scale reactors fed 
with synthetic sewage. Based on the 
presence/absence of OTUs, cluster analysis at the 
3% level revealed a clear separation by WWTP, 
indicating the existence of distinctive core 
communities associated to each treatment plant. 
The influence of environmental and process 
parameters on the bacterial community structure 

was evaluated using canonical correspondence 
analysis (CCA). The first ordination axis correlated 
to the BOD to COD ratio (a proxy of the 
biodegradability of the wastewater). The second 
canonical axis correlated with pH. Firmicutes was 
associated to high pH, Gemmatimonadetes with 
high Mean Cell Retention Time (MCRT). As 
regards with sites, separation of the textile WWTP 
was strongly influenced by pH, while the dairy 
WWTP showed to be influenced by the BOD to 
COD ratio.Evidently, a snapshot of bacterial 
community composition reveals a composite 
structure in response to several environmental 
factors acting simultaneously. We hypothesized 
that a fine-tuning of bacterial composition could be 
achieved by performing a subtle change in one of 
the key process parameters within a controlled 
environment. This was tested in a lab-scale 
experiment, in which replicate reactors were 
subjected to different feeding sequences, with all 
other variables constant, including the daily 
organic load applied to the reactors. Significant 
differences were observed at various taxonomical 
levels within several phyla.In conclusion, the 
bacterial community structure of AS plants is 
unique to each system. The taxa distribution is 
driven primarily by the wastewater composition, pH 
and MCRT, although other process conditions, 
such as the feeding pattern, have a significant 
impact as well. 
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he objective of this study was isolate and 
study halophilic archaea in five hypersaline 
environments from the Argentinean Puna. 

Puna is a unique natural area covering northern 
Chile, western Bolivia, central and southern Peru 
and north-western Argentina (NOA). These 
environments are characterized by extreme 
conditions where salt concentration is very high, 
near saturation (up to 4 M or 25%), low oxygen 
tension, large daily air temperature fluctuations, 
ranging from 20°C during the day to −40°C at 
night, high UV incidence, high arsenic 
concentrations and oligotrophy. There is not much 
information about halophilic archaea in Argentina. 
The water samples were collected from five 
different wetlands: Antofalla lake (Catamarca), 
Socompa lake (Salta), Tolar Grande “Sea eye” 
(Salta), Pocitos salt flat (Salta) and Llullaillaco salt 
flat (Salta). These lakes are located above 3500 
masl. The samples were cultivated in 6 ws medium 
for 7 days at 37ºC. 32 strains were isolates. The 

isolates corresponded to genera Halorubrum, 
Haloarcula and Halomicrobium. Pigments from the 
isolates were extracted with methanol. The 
identification of pigments was based on 
absorbance spectra. The absorbance was 
measured at wavelength range 200-800 nm. The 
most were carotenoids pigments with the highest 
absorption peak at 492 nm. Plasmid DNA was 
isolated by using a modified method of Anderson 
and McKay and the QIAprep

®
 Spin Miniprep Kit 

(QIAGEN). Ten of the isolates contain plasmids 
with sizes ranging from 1.5 kb to 5 kb 
approximately. The presence of plasmids in 
Archaea from hypersaline environments apparently 
is a widespread phenomenon. For UV resistance 
qualitative analysis were plated 5 ul of dilutions 
between 10

-1
 and 10

-7
 in drop form, on 1.5% agar 

(w/v). The plates were exposed 1 to 13 hours to 
UV – B light. Then the plates were incubated 
inverted for 7 days at 37 °C. All the strain had 
resistance to UV - B light. 
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ne of the methods available to increase 
crop yields of agronomic interest is the 
inoculation with Plant Growth Promoting 

Rhizobacteria (PGPR).Azospirillum belongs to this 
group, it‟s a bacterium that stimulates root growth, 
making the plant more efficient in taking the 
available resources. The observed effects are 
generally fast implantation, better root growth and 
biomass accumulation.In the present study there 
were field evaluated various factors that could 
affect the effectiveness of Azospirillum. Among 
them, the time between seed treatment and 
planting of seeds and agrochemical application 
were more evaluated.For this, seeds were 
inoculated with Graminosoil-L wheat, treated with a 
commercial fungicide and bioprotector. The 
inoculant used was formulated with Azospirillum 

brasilense and its concentration was 1x10
9
 CFU / 

ml at the date of production.Fungicides used were 
thiram / carbendazim, difenoconazole and 
tebuconazole.We evaluated time zero and 72 
hours post treatment. In all cases we used the 
same basic fertilization.Harvest was done manually 
and each plot was harvested a surface area of 1 
square meter.All inoculated treatments yielded on 
average 10.3% more than the uninoculated 
control.We conclude that inoculation 72 hours 
before planting is feasible since there was no 
decrease in performance due to the time when 
comparing inoculated and sown at the moment 
with 72 hours after seeding.The fungicides used 
are compatible with the inoculant Graminosoil-L 
wheat. This analysis is valid for both planting at 
time zero as performed 72 hours after treatment. 
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east strains capable of producing 
proteinaceous or glicoproteinaceous toxins 
that can kill or inhibit the growth of other 

microorganisms are increasingly being used as 
fermentation starters in winemaking to ensure the 
quality of fermented products. In this study, we 
evaluated the killer activity of two Saccharomyces 
cerevisiae strains (Cf8 and M12) on six wine 
spoilage yeasts. Cf8 and M12 yeasts were 
inoculated into YPD-MB broth (pH 4.6) during 96 h 
at 18 ºC, and their supernatants, obtained from co-
cultures, sequential cultures or mixing monoculture 
supernatants (in a ratio 1:1), were then enriched 
with YPD nutrients and sterilized by filtration. The 
filtrates were inoculated with the spoilage strains 
Zigossacharomyces bailli BZb317, Pichia 
membranifaciens BPm481, Dekkera anomala 
BDa15, Schizosaccharomyces pombe BSp399, Z. 
bailli Ld1 and D. bruxellensis Ld2, and their killer 
effects were evaluated at 18 ºC after 36 h (OD600). 
Supernatants from monocultures were used as 
killer activity control, and non fermented medium 
as growth control. Killer activity was expressed as 
% reduction of absorbance measured against 
growth control. In order to better characterize the 
producer strains and their toxins, the sensitivity 
pattern (biotype) of Cf8 and M12 against reference 
killer strains (K1, K2, K3, K4, K6 and K10) by a 
plate test was also studied. Cf8 and M12 were 
seeded as a lawn in YPD-MB agar (pH 4.6). The 
presence of a clear zone around the spots of the 

reference killer strains after 96 h of incubation 
indicates sensitivity of the lawn yeast. Cross 
immunity between both strains and the effect of 
temperature and proteolytic enzymes on the killer 
activity were evaluated by OD600 in YPD-MB broth 
(pH 4.6). The presence of dsRNA as a genetic 
determinant of the killer phenotype was studied as 
described by Fried and Fink (1978). BDa15 and 
BZb317 were the most sensitive strains showing a 
reduction of absorbance (%) of 60.61, 69.34, 77.33 
and 9.89, 41.32, 49.49 for co-culture, mix of 
supernatants and sequential cultures, respectively. 
Co-cultures were less inhibitory than the other 
combinations. The biotype test showed that M12 
was sensitive to K1 and K2 toxins, while Cf8 was 
sensitive to K6 and K10 toxins. The cross immunity 
test indicated that both strains are sensitive to 
each other‟s toxins. The proteinaceous nature of 
both toxins was confirmed by their sensitivity to 
chymotrypsin, trypsin and pepsin; Cf8 showed no 
killer activity after the treatments, while M12 
exhibited a % relative activity of 14, 77 and 55%, 
respectively. Cf8 toxin was thermostable while M12 
showed 72 % of relative activity after a 1 h 
treatment at 98 ºC. DsRNA plasmids were not 
visualized. This study evidence the differential 
features between the killer toxins of S. cerevisiae 
strains Cf8 and M12, and the cross immunity test 
suggest that the low killer activity in co-cultures of 
Cf8 and M12 strains might be caused by the 
inhibition between both strains. 
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he discovery in the early 2000s of some 
biofilms called electroactive or EABs and 
their ability to transfer electrons directly to 

conductive materials opened new perspectives in 
areas like electrochemistry, microbiology, and 
chemical engineering. The capability of some 
bacteria to connect their metabolism directly to an 
electrode is very appealing for applications in 
biotechnology, sustainable energy development or 
bioremediation. In particular, EABs can be useful in 
electrochemical biosensors for toxicity 
determinations. 
In this work we have isolated from the Río de la 
Plata river sediments a bacterial strain that had a 
98% similarity to Dietzia natronolimnaea (16S 
rRNA sequencing) and characterized it using 
electrochemical techniques; this strain could be 
useful as part of a biosensor. We assembled a 
electrochemical cell with a Ag/AgCl reference 
electrode, a stainless steel counterelectrode and a 
Toray

®
 paper working electrode. This strain has 

never been electrochemically characterized or 
used as biological transducer in bioelectrochemical 
systems before.   
The development of an electroactive biofilm has 
been monitored by chronoamperometry, and 
possible electron transfer pathways have been 
studied using the cyclic voltammetry technique, 
given that these techniques do not alter the EABs. 
We used as a positive control the S. oneidensis 
MR-1 strain; this strain has been broadly 
electrochemically characterized as electroactive 
biofilm forming bacteria, and its electron transfer 
pathway to an electrode has also been reported. 

We studied the evolution of the current generated 
by the progressive EAB formation with 
chronoamperometric assays. With S. oneidensis 
MR-1 we measured an increasing current at a rate 
of 0.016 ± 7.8 * 10

-4
 mA/day (n = 3), being the 

maximum current measured 0.054 ± 0.003 mA 
after 4 days of biofilm growth. However, when D. 
natronolimnaea was grown on Toray

®
 paper 

electrodes the current decreased at a rate of 0.03 
mA / day (n = 3) and then reached an average 
value of 0.016 ± 0.005 mA after 4 days of biofilm 
growth. 

With the cyclic voltammetry (CV) technique we 
observe peaks at different potential values that 
give information about some redox compounds 
present in the sample. In the case of S. oneidensis 
MR-1 compounds as quinones or cytochromes 
type c of the outer membrane, as well as other 
compounds involved in the secondary electron 
transfer have been found in the CV. CV assays 
made with the D. natronolimnaea biofilm revealed 
peaks similar to those obtained when 
canthaxanthin and quinones are found in the 
samples. 
We confirmed the presence of biofilms on the 
electrodes using a scanning electron microscope. 
This is the first time that a D. natronolimnae 
electroactive biofilm has been electrochemically 
characterized; also we present visual evidence of 
the biofilm growth on the electrode. The next step 
of this work is the enhancement of this EAB to use 
it as a biosensor biological receptor. 
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holera is an acute infectious gastroenteritis 
caused by enterotoxin-producing strains of 
the bacterium Vibrio cholerae. Transmission 

to humans occurs through food or water 
contaminated with V. cholerae. Cholera affects 
millions of persons every year and is endemic in 
several regions of Africa, southeast of Asia and 
some regions of South America. Since a vaccine 
for use in a global scale is not available, other 
prophylactic and therapeutic measures are 
urgently needed against cholera disease. In this 
context, is now accepted the use of functional 
foods containing probiotic bacteria beneficial to 
health and cheap and plentiful cereals. The 
objective of the present work was to develop a 
cheap and affective cereal-based functional food 
which can prevent cholera disease. Our developed 
functional food is made with Eleusine coracana 
(Ragi) millet, supplemented with the two probiotic 
bacteria Leuconostoc mesenteroides and Bacillus 
subtilis natto. In vitro experiments to evaluate 

biofilm formation and the competitive exclusion of 
V. cholerae O1 adherence to fibronectin, 
demonstrated that both probiotic bacteria were 
able to inhibit biofilm formation and the adherence 
of the pathogen to the extracellular matrix protein. 
Interestingly, the best prophylactic results were 
obtained when both probiotic strains were 
simultaneously present in the food. In vivo, the 
good growth of the selected cultures of L. 
mesenteroides and B. subtilis natto in the Ragi 
millet food has shown good activity against V. 
cholerae. The inclusion of both probiotic strains in 
the functional food produced higher amounts of 
beneficial fatty acids like linoleic and linolenic acid 
and also the mineral content increased (iron and 
zinc). This functional food, containing lactic acid 
bacteria and spores of B. subtilis, showed good 
stability and public acceptability without any 
regretted effect on organoletic and sensorial food 
properties. 
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zo dyes are aromatic compounds with one 
or more (–N=N–) bonds in association with 
one or more aromatic rings, and may have 

nitro, carboxyl and sulfonic groups. Azo dyes are 
the most important and largest class of synthetic 
dyes used in commercial applications. They are 
considered as xenobiotic compounds that are very 
recalcitrant. 
There are many effective treatments to degrade or 
decolorize azo dyes; however these technologies 
are highly expensive. In recent years, there has 
been intensive research on fungal decolorization of 
textile wastewater. The most widely investigated 
group of fungi regarding dye degradation are the 
ligninolytic fungi. Studies on non-ligninolytic fungi 
that degrade dyes are scarce. 
In this work, we study the decolorization of three 
azo dyes by Penicillium chrysogenum, a non-
ligninolytic fungus. Batch cultures were conducted 
in liquid mineral-salt medium (LMS) supplemented 
with 20 mg.l

-1
 of the azo dyes in the presence of 

glucose (1%). Decolorization was measured 
spectrophotometrically using the peak of 
absorbance for each azo dye and analyzing their 
spectra. P. chrysogenum decolorizes the three azo 
dyes tested and the mixture of them, at room 

temperature and with shaking at 120 rpm. The 
spectra of the azo dyes treated with the fungus 
showed that decolorization occurs effectively. 
Decolorization of the azo dye blue direct 4BL 
reaches the 75% in 14 days, while decolorization 
of black VSF, yellow RL and the mixture of three 
dyes, was between 98 and 100% in 12 days, and 
reached 95% at the 8th day. Decolorization rate 
was similar for all the dyes, except for blue direct 
4BL which showed the slowest rate. The final 
biomass was similar for all the dyes tested. In 
addition, an important fall in pH was observed. 
Analysis of the products of decolorization was 
carried out by thin layer chromatography (TLC). 
The samples were extracted with ethyl acetate, 
dried and resuspended in methanol. Azo dyes and 
decolorization products were loaded on a TLC 
plate. The spots were developed in a iodine 
chamber and UV light at 254 nm. TLC plates did 
not shown any intermediate of decolorization. Only 
a weak spot was observed very near to the solvent 
front (Rf: 0.84), which was more intense in the 
mixture of the three dyes. In addition, Fourier 
transform infrared spectroscopy (FTIR) analysis of 
decolorization products are being carried out. 
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ogurt is one of the most popular dairy 
products and in recent years has become a 
major vehicle to deliver probiotics to 

consumers. Probiotics are defined as “live 
microorganisms which when administered in 
adequate amounts confer a health benefit to the 
host”. For instance, probiotic microorganisms can 
produce antimicrobial compounds, modulate host 
immune system, and has inhibitory effect against 
pathogens. Previous studies characterizing a wide 
range of probiotic strains declared that it is 
necessary to consume at least 10

8
 CFU/day to 

obtain the desired health benefits. In this work, a 
probiotic strain isolated from kefir was added to the 
traditional yogurt fermented with Streptococcus 
thermophilus (strain CP2) and Lactobacillus 
delbrueckii subsp. bulgaricus (strain LBB). We 
selected Lactobacillus plantarum CIDCA 83114 
since previous studies carried out in our laboratory 
demonstrated that it has good probiotic and 
technological characteristics to be applied to food. 
The aim of this work was to evaluate the traditional 
yogurt added with L. plantarum CIDCA 83114 in 
terms of the viability of microorganisms and 
the characteristics of the fermented product during 
storage under refrigeration. The results showed 
that the fermentation time was not significantly 

altered when L. plantarum CIDCA 83114 was 
inoculated into the milk together with yogur starter 
respect to fermentation time without the probiotic 
strain. Furthermore, there was no difference in 
starter growth during fermentation time in the 
presence of L. plantarum CIDCA 83114. These 
results indicate that the presence of probiotic strain 
did not modify the activity of mixed yogue starter 
(CP2 and LBB) during fermentation.  During 
storage time, the presence of L. plantarum CIDCA 
83114 did not modify pH or starter viability 
compared to traditional yogurt without probiotic 
strain during 28 days storage at 4 ° C. The 
concentration of L. plantarum CIDCA 83114 in the 
product was not affected by low pH and remained 
higher than 10

8
UFC/ml during the storage period. 

The results demonstrate that there are no negative 
interactions among to the traditional yogurt starters 
microorganism S. thermophilus and L. delbrueckii 
subsp. bulgaricus and the probiotic strain L. 
plantarum CIDCA 83114 affecting their viability 
during fermentation so as to product storage 
during 28 days at 4° C. In addition, we observed 
that the probiotic strain remained highly 
concentrated in the product after storage which is 
of critical importance in the development of 
probiotic fermented milks. 
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ggplant fruit (Solanum melongena L.) is of 
considerable economic importance in many 
parts of the world including warm 

temperature regions. Its consumption is growing as 
consumer health and diet-related education 
expands. Although vegetables carry a natural 
generally non-pathogenic microbiota, they can be 
contaminated with human pathogens from many 
different sources such as Enterobacteria. 
Consumers demand for safer foods without 
synthetic chemical preservatives.  Thus, the use of 
lactic acid bacteria (LAB) has taken great 
importance nowadays due to its capacity for 
controlling pathogenic and spoilage 
microorganisms. However, its application in fresh 
fruits and vegetables preserving has not been 
enough developed yet. The aim of this work was to 
isolate LAB from eggplant cultivated in north of 
Argentine and to evaluate their ability to inhibit the 
growth of Escherichia coli in order to establish their 
potential application in bioprotect of vegetables. 
For LAB isolation, eggplants were washed with 
sterile distilled water, each washing water sample, 
diluted if necessary, was plated on MRS agar pH 
5.5 containing chloramphenicol and incubated 
anaerobically for 72h at 30°C. Isolates were 
identified as LAB by morphological and phenotypic 
characteristics and screened for antibacterial 
activity using E. coli ATCC 35218 as indicator 
organism. Antimicrobial activity was evaluated by 
the spot test in agar medium and by using cell-free 
supernatant (SN) added to BHI medium (10%) 

inoculated (7%) with an overnight culture of the 
pathogenic bacterium. Bacterial growth was 
measured spectrophotometrically at 540 nm for 24 
h at 37°C and by counting the viable cells number. 
From the total of isolated colonies 50 strains that 
showed positive Gram reactions, absence of 
mobility, absence of spore formation, absence of 
catalase activity and fermentative metabolism of 
glucose were considered as LAB. They were 
divided in four groups according to their 
morphological and physiological features. By 
comparison of the antimicrobial spectra of the LAB 
isolates in agar medium, six strains correspond to 
homofermentative rods and belonging to group 1 
that gave the most significant positive results were 
selected for further studies in BHI medium. In this 
condition, the strain of E. coli grew of about 5 log 
cycles for 24 h. The individual addition of SN from 
selected LAB, in general, decreased the viable 
cells and the growth rate of the pathogenic 
bacterium between 0.39 and 2.32 log cycles and 5 
and 61%, respectively. This effect was most 
pronounced for SN from SB5 strain. Thus, the 
variations in the inhibitory effect of the tested LAB 
on the growth of the E. coli population suggested 
that the inhibitory compounds were not identical. 
On the other hand, the results obtained 
demonstrated that the fermentation of vegetables 
by homofermentative rods from eggplants would 
provide an aggregate benefit of inhibiting the 
growth of pathogenic bacteria in fermented foods. 
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apid depletion of fossil fuels reserves and 
concerns over the environment have 
enormously increased interest towards 

research and development of alternative energy 
sources. The production of biofuels is one of the 
technologies that is readily available to start 
mitigating the global energy crisis and have 
vigorously emerged lately in the world markets. 
However, since this first generation of biofuels has 
posed concerns over competitiveness with food 
production, land use change and long term 
sustainability, alternative feedstocks for the next 
generation of biofuels are actively being 
investigated. Microalgae are high-producers of 
oleaginous biomass with great potential to alleviate 
most of the above mentioned constrains. However, 
since culture of microlagae is rather high-nitrogen 
intensive, we are interested in investigating 
alternatives to improve this aspects towards a 
mature technology with increased economic 
competitiveness and environmental sustainability. 
This work shows a laboratory-scale prototype 
system for the low-nitrogen intensive production of 
oleaginous-microalgae biomass in a two-steps 
cultivation process. The first step consisted in the 
cultivation of a diazotrofic cyanobacterium and the 
second step in the bioconversion of this biomass 
into oil-rich microalgae biomass. From our 
collection of native cyanobacteria and microalgae 
a few were selected for these experiments. Both 
kinds of microorganisms were isolated from the 
region and identified by classical and molecular 

methods. Data of growth parameters either indoors 
under controlled conditions or outdoors under 
environmental conditions and biomass composition 
were collected for the microorganisms. The 
selected native cyanabacterium presented 
remarkable properties of cell sedimentation and 
flotation that facilitated biomass concentration after 
culture and ease of preparation of concentrated 
solutions of proteins, sugars and other soluble 
cellular components after freezing or desiccation. 
These preparations were of high nutritional quality 
and sustained the proliferation of the native 
eukaryotic oleaginous-microalgae Chlorella 
sorokiniana strain RP and Scenedesmus obliquus 
strain C1S without any other amendments. 
However, both the enzymatic hydrolysis of proteins 
from bacterial extracts and the addition of diluted 
mineral medium, allowed a moderate increase in 
yield. The estimated conversion efficiencies of 
cyanobacterial proteins into microalgae proteins 
approached 100%. The algal biomass obtained at 
the expense of bacterial extracts accumulated 
lipids up to 30 % of its dry weight with no difference 
in fatty acid profiles, suggesting a conservation of 
the physicochemical properties of the biodiesel that 
might be obtained from this feedstock. The results 
of this work suggest the possibility of 
technologically coupling complementary metabolic 
capabilities for the production of oil or other 
bioproducts from  carbon and nitrogen of the air 
and sun light . ANPCyT. 
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he great importance of metabolic control by 
gene regulation in microorganisms is 
evidenced by the wide and complex net of 

transcription regulators that hierarchically interact 
to manage a highly controlled expression of genes 
codifying for different catabolic and anabolic 
enzymes. Most global regulators in E. coli which 
work in this manner are well characterized (ArcA, 
Fnr, FadR, etc). Nevertheless, some of them are 
poorly known, such as CreBC, a two-component 
system involved in the regulation of carbohydrates 
catabolism. 
Previous studies in our laboratory found that 
mutants having the constitutive allele creC510, and 
a deletion of arcA, hada particular phenotipe with 
high levels of reduced equivalents and increased 
oxygen uptake. To further investigate the role of 
CreC on carbon metabolism independently of 
ArcA, we first compared the metabolic profiles of 
the wild type strain K1060, with K1060C (creC510), 
and DC1060 (creC), in shaken flasks cultures. 
These experiments suggested that CreC has an 
important role in carbon metabolism, that was 
reflected by the significative differences observed 
in the production of the main fermentative acids 
(lactate, formate and acetate) when the wild type 
was compared to the creC strain. 
To go deeper in these metabolic studies, we 
performed metabolic assays in a 3 Lts bioreactor, 
where the growing conditions are strictly controlled. 
Cells were grown in mineral medium M9, 
supplemented with glucose or glycerol. Aeration 

was also manipulated to generate low oxygen 
availability. Basic biomass parameters were 
measured, including cell dry weight (CDW), growth 
curves and mmax, as well as carbon source 
consumption and organic acids production. 
There was a small but significant increase in mmax 
in the creC deletion mutant (DC1060), compared to 
the wt strain, when grown in glucose, but no 
differences were observed for this parameter when 
glycerol was used as the carbon source. More 
interesting results were observed in the organic 
acids profiles. For glucose, lactate secretion 
diminished from 67±9 mM in K1060 to 9±2 mM in 
DC1060, i.e. decreased 87%. By contrast, in the 
mutant strain formate and acetate augmented 
195% (from 11,0±1,4 mM to  32,5±2,8mM) and 
68% (from 13,1±2,1 to 22,1±1,2) respectively. For 
glycerol, the main products were formate and 
acetate. As for glucose, both acids were increased, 
but in this case just 30% (from 8±2mM to 10±1 for 
formate and from 7,3±0,0mM to 6±1mM for 
acetate). Succinate production was really low in 
both carbon sources, specially in glycerol. 
However, it was significantly higher for the deletion 
mutant in glucose, where it reached a 3,5 fold 
increase. 
These results correspond to those obtained in 
shaken flasks, confirming the importance of the 
global regulator CreC in the genetic regulation of 
the central metabolism of E. coli, which was more 
evident in the cultures grown in biorreactors. 
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luconacetobacter diazotrophicus is an acid 
tolerant, N2–fixing and sugarcane 
endophyte bacterium. G. diazotrophicus 

secrets an extracellular enzyme, levansucrase 
(LsdA) with sucrose hydrolysis and levan 
biosynthetic activities. Glucose is metabolized by a 
periplasmic PQQ-GDH to gluconic acid while 
fructose is channeled to the synthesis of levans. G. 
diazotrophicus growth with glucose has been 
extensively studied, but there are no reports on 
sucrose metabolism. 
In this work we studied the stoichiometry of 
continuous cultures under different nutritional 
conditions. G. diazotrophicus PAL 5 was grown at 
30 °C in a 2-l fermentation unit with a working 
volume of 1 l. The dilution rate was adjusted at 
0.05 h

-1
. The pH was maintained at 6.0. G. 

diazotrophicus was grown using LGIM medium. 
Different nutritional conditions have been tested: 
sucrose 20 g/l (C-limited) and source 100 g/l (C-
excess); BNF (N2 fixed) under microaerophilic 
conditions and No-BNF (3 g/l (NH4)2(SO4)). Under 
steady-sated conditions we have measured: O2; 
biomass, CO2, exo-polysaccharides, glucose and 
gluconic acid productions; and LsdA, GDH-PQQ 
and GaDH activities. 
We were able to determine the stoichiometry of G. 
diazotrophicus grown under continuous culture 
with sucrose as main carbon and energy source. 
The activity of LsdA increased with sucrose 

concentration in the culture medium. Surprisingly 
PQQ-GDH, although considered de main pathway 
for glucose oxidation, was not detected in cultures 
under C-limited, but significant activities were 
found with C-excess as glucose could be detected 
in the culture medium. Thus, in the presence of 
sucrose G. diazotrophicus appears to express a 
different carbon catabolic pathway. 
Moreover gluconic acid and keto-acids were only 
detected in culture performed with C-excess and 
increased under BNF conditions. The exo-
polysaccharides production was detected in all the 
cultures conditions. Levans production increased 
under C-limited and BNF what could be related to 
nitrogenase protection. 
The data of stoichiometry of growth under C-limited 
and BNF showed a higher O2 demand and 
decreased synthesis of extracellular products. 
However cultures under BNF increased the 
metabolic flux towards substrate oxidation and 
ATP and CO2 production. Thus, under C-excess, 
BNF cultures produced  lower biomass. Biomass 
and CO2 production decreased under C-excess. 
Consequently, the carbon source might be directed 
to the formation of other products not detected yet. 
In addition a low demand of O2 and low CO2 
production, suggested that cell metabolism was 
directed to the synthesis of products with an 
oxidation state similar to that of sucrose. 
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iogenic amines (BA) are nitrogen basic 
compounds mainly formed by 
decarboxilation of precursor amino acid 

through microbial enzymes in foods. Their 
presence can affect the sanitary quality of final 
product. In fruits and derived products studies on 
BA formation by lactic acid bacteria (LAB) are still 
relatively scarce. We investigated comparatively 
the potential to produce the BA histamine, 
tyramine, agmatine, cadaverine or putrescine in 
LAB isolated from grape (GJ), apple (AJ) and 
orange (OJ) juices after selecting them by their 
abilities to produce the aroma compounds diacetyl, 
acetoin and 2,3 butilenglicol (GJ), to utilize arginine 
via arginine dihydrolase pathway (ADI) (AJ) and to 
inhibit pathogenic microorganism growth (OJ). 
Aroma compounds, ammonia and citrulline 
production were measured spectrophotometrically 
at the end of exponential growth in MRS medium 
plus L-malic acid (0.25%) and minimum medium 
plus arginine (0.1%) pH 4.5, respectively. 
Antibacterial activity (OJ) was explored in an agar 
spot test utilizing E. coli ATTC35218 as indicator. 
BA production was evaluated in decarboxylase 
agar medium containing pyridoxal-phosphate 
(0.005%) as cofactor, bromocresol purple (0.006%) 
as pH indicator and the precursor amino acid (1%) 
pH 5.3. Positive result was evidenced by a change 
of the medium colour in response to the indicator 
pH shift, except for tyrosine (precipitate disappears 
around the colony). Production of aroma 
compounds by Oenococcus oeni strains (8, GJ) 

varied from 0.44 to 12 mg/l. Four strains forming 
concentrations lower than 5 mg/l were selected for 
BA screening since low diacetyl appears to be 
important to determine wine style. Six from a total 
of 11 tested strains (AJ) belonging to L. plantarum 
and L. brevis species were tested for BA 
production by utilizing arginine via ADI pathway. 
Analysis of citrulline production indicated that it 
was maximum in L. brevis M15 (0.07 mM). Three 
strains of L. plantarum (2) and L. brevis of eight 
analyzed resulted positive for antibacterial activity 
(inhibition halo ≥ 5 mm), so they were screened for 
BA. None of the selected strains showed potential 
to produce histamine, tyramine or cadaverine even 
when the decarboxylase medium efficiently 
supported their growth. In presence of agmatine L. 
brevis M15 (AJ) and JNB23 (OJ) gave positive 
results indicating that it was decarboxylated to 
putrescine. In addition they and other two apples 
strains gave a weak positive reaction in the 
presence of ornithine. In conclusion the majority of 
tested strains did not show potential to produce BA 
indicating that this property might not be mainly 
relevant for growth in their acid natural 
environment, despite encouraging protection 
against acid. This fact warrant further 
investigations to explore their potential 
biotechnological application. L. brevis strains 
independently of origin (AJ, OJ) were able to 
produce putrescine, thus their growth in fresh juice 
could affect the final product safety. 
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luconacetobacter diazotrophicus is an acid 
tolerant bacterium associated with 
sugarcane. G. diazotrophicus is an 

endophyte that can grown using N2 as source of 
nitrogen. G .diazotrophicus is a PGPP and 
optimization of its culture conditions might be 
important for the future development of bio-
inoculants. Also, G. diazotrophicus produced 
different products of biotechnological interest such 
as gluconic acid and fructans. The industrial 
applications of gluconic acid are: as acidifying 
agent and taste enhancer for food and medicine as 
excipients; as a chelating agent for the surface 
finishing of metal, and on textile fibers to inhibit 
precipitation and fouling. In addition, calcium 
gluconate and iron are used in the pharmaceutical 
industry in anemia. On the other hand, fructans 
have excellent biological and functional properties 
as prebiotic compounds and functional food. 
Fructans are calories free and no cariogenic 
sweeteners, stimulate the growth of bifidobacteria, 
and have been claimed to contribute towards the 
prevention of colon cancer and to reduce 
cholesterol, phospholipid and triglyceride levels in 
serum. G. diazotrophicus secretes an extracellular 
levansucrase (LsdA) that hydrolyzes sucrose to 

produce free glucose and fructans of low (FOS) 
and high (levans) molecular weight. 
In this work we studied the production of biomass, 
gluconic acid and levans in batch culture under 
different growth conditions without pH control. 
Batch cultures of G. diazotrophicus PAL 5 were 
grown using LGIM medium at 30 °C. Different 
nutritional conditions have been tested; sucrose, 
glucose and glycerol as C-source in different 
concentrations: 20 g/l (C-limited) and 100 g/l (C-
excess); BNF (N2 fixed), No-BNF (3 g/l (NH4)2SO4) 
and enrich with yeast extract and typtone (1.5 g/l 
either one). At different times, we have measured: 
biomass, exo-polysaccharides, glucose and 
gluconic acid production, and LsdA, GDH-PQQ 
and GaDH activities. 
In all condition we observed a pH decreased of 2 – 
3 units in the first 24 hs post-inocultaion. Also we 
detected gluconic acid production in culture with 
glucose or sucrose but not with glycerol as C-
source. We detected a relationship between the C-
source used and the biomass production. In some 
cases, we also detected a relationship between the 
N-source and the biomass production. Y.E and 
tryptone were the best nitrogen source for biomass 
production. We did not detect levans production 
when glucose or glycerol were used as C-source. 
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oat cheeses of  of the Argentinean 
northwest are mainly made from raw milk. 
Its ripeness implies a series of biochemical, 

enzymatical and microbiological changes that lead 
to typical flavors, aromas and textures.The lactic 
bacteria produce the initial acidificación of the milk 
necessary for the coagulation, contributing in an 
indirect way, to the syneresis of the curd, the 
expulsion of the whey, the solubilization of  micelar 
calcium  and, therefore, to the texture of the 
cheese.The particular flavor is due in part to the 
free fatty acids and their evolution in time during 
the lipolytic process of the matrix during ripening 
and proteolysis caused by the presence of residual 
coagulant (chymosin), milk enzymes, starter 
microbiota, (accidental or not), and enzymes from 
secondary biota. The aim of this study was to 
isolate and identify  lactobacilli present in raw milk 
and home-made goat cheese and to study their 
technological features to select  secondary starter 
strains for the manufacturing of cheese. Samples 
of cheeses and goat milk were collected from a 
trading post of the Market Hall in the Capital city, 
zones of the Quebrada de Humahuaca and valleys 
of the Province of Jujuy (n = 36). Samples were 
cultured in MRS (pH = 5.5) and incubated 
anaerobically for 48 to 30 ° C. A total of 39 strains 
considered gram-positive and catalase negative 
were isolated, grown in MRS, identified and subject 
to the following tests: pH at the time of coagulation 
and acidification rate (ΔpH / h) in skim milk, 

lipolytic capacity butter agar and proteolytic 
capacity in skim milk agar. We identified the 
following species: Lb. supesp delbrueckii. 
bulgaricus Lb. plantarum,Lb. casei subsp. 
pseudoplantarum, Lb. casei subsp. rhamnosus, 
Lb. acidophilus, Lb. helveticus, Lb. fermentum and 
Lb. brevis. All the isolates coagulated milk in 24 
hours, 41.6% in 7 hours and 33% in 5 hours. 
Acidifying capacity showed that Lb. helveticus 
coagulated milk at a pH of 5.40 in 5 hours, 
reaching a final value of 4.16 at 24 h, while Lb. 
delbrueckii subsp. bulgaricus and Lb. fermentum 
coagulated milk in 7 hours, with pH values of 4.81 
and 4.92, obtaining final values of 4.19 and 4.21 
respectively. Lb. helveticus, Lb. delbrueckii subsp. 
bulgaricus Lb. plantarum, Lb. fermentum, Lb.casei 
subsp. rhamnsosus, Lb. casei subsp. 
pseudoplantarum, Lb. brevis var. brevis, in 
descending order, were shown to have acidifying 
capacity. Lb .fermentum and Lb.casei supesp. 
pseudoplantarum developed proteolytic activity 
showing clear zones 7 and 6.3 mm diameter 
around the colonies, respectively. Only one strain 
of Lb. plantarum var. arabinosus showed a 
remarkable lipolytic activity. These preliminary 
results support the conclusion that Lb. helveticus, 
Lb.delbrueckii subsp. bulgaricus Lb. fermentum 
strains could be used as initiators, while Lb. casei 
subsp. pseudoplantarun and Lb. plantarum var. 
arabinosus were shown to have properties of co-
starters in cheese making. 
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accharomyces uvarum is a genetically and 
physiologically homogeneous group of 
yeasts frequently found in cider and wine 

fermentations carried out at low temperature. This 
species has a great interest in winemaking due to 
its cryotolerance and its capacity to produce 
beverages with high levels of aromatic compounds. 
In this work we made a molecular and 
physiological comparison of two sets of S. uvarum 
strains showing different mtDNA-RFLP patterns: 
14 strains from traditionally fermented apple juice 
and 5 strains from natural habitats (Araucaria 
araucana trees) from Patagonia. 
In order to detect some genetic differences among 
natural and fermentative isolates, we evaluated the 
PCR-RFLP patterns of 33 different genes 
distributed along the 16 chromosomes of S. 
uvarum. PCR-RFLP patterns from S. uvarum 
collection strains were used for comparison. One 
new allele was detected among strains from 
natural habitats and one new allele among strains 
from traditional fermentations. Phylogenetic 
relationships between representative strains were 
then evaluated by sequencing of eight nuclear and 
one mitochondrial genes. Strains from traditional 
fermentations exhibited a closer relationship with 
European fermentative strains than with natural 
Patagonian strains. Natural strains seem to be an 
isolated group of S. uvarum strains. Only for some 
genes (MET6 and BRE5) the same allele was 
found in strains from Araucaria and strain from 
traditional fermentations. The subtelomeric gene 

MNL1 in the S. uvarum strain NPCC 1309 from a 
traditional fermentation corresponded to a 
Saccharomyces cerevisiae allele, indicating a 
possible introgression event between both 
fermentative species. 
Monosporic cultures derived from each S. uvarum 
strain were used to perform microfermentations on 
synthetic must at 13°C. At the end of 
fermentations, ethanol, glucose, fructose and 
glycerol contents were measured with enzymatic 
kits. Volatile acidity was also evaluated by 
distillation and titratation. No differences were 
detected among natural strains and strains from 
fermentations with regard to volatile acidity, 
glucose and fructose contents at the end of 
fermentations. However, strains from natural 
habitats produced a higher glycerol and a lower 
ethanol concentration (means 9,32 g/L and 10,8 % 
v/v respectively) than strains from fermentations 
(means 7,81 g/L and 11,0 % v/v respectively). 
Enzimatic activities including β-glucosidase and 
protease, as well as killer behaviour were 
evaluated among S. uvarum strains in solid media. 
All isolates showed protease activity independently 
of the origin. Killer activity was more frequent in 
strains from natural habitats (100% vs 36%) and β-
glucosidase more frequent among strains from 
fermentations (86% vs 33%). In this work two 
genetically and physiologically different sets of S. 
uvarum strains were described; these strains have 
a great potential in wine industry. 
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ichia kudriavzevii is a biotechnologically 
relevant yeast species able to resist different 
environmental stresses. Due to its high 

tolerance to high ethanol and sugar 
concentrations, this species has been frequently 
isolated from wine fermentations; where its growth 
can influence significantly the organoleptic 
properties of the final product. The aim of this work 
was to compare genetically and physiologically 24 
isolates of Pichia kudriavzevii obtained from 
fermented fruits of three native plants from North 
Patagonia (Schinus johnstonii –Molle-, Ephedra 
ochreata –Solupe-, and Lycium chilense –Yaoyín-), 
3 isolates from Patagonian wine fermentations and 
10 collection strains from different origins 
(collection strains Y5396

T
, Y7179, Y134, YB236, 

YB238, Y7724, Y7750, Y27196, Y420 and Y870). 
Intraspecific molecular characterization was carried 
out by two experimental approaches: (i) RFLP of 
the mitochondrial DNA (mtDNA) using restriction 
enzymes Hinf I, Dde I and Rsa I, and (ii) RAPD 
patterns (using primers OPA 9, OPA 12, OPA 14 y 
OPA 15). The RFLP-mtDNA analysis with the 
endonuclease Hinf I evidenced the highest 
diversity among isolates (9 different patterns); 
while using Dde I and Rsa I only six and 4 patterns 
were observed respectively. Independently from 
the restriction enzyme used, regional isolates from 
both native plant fruits and wine showed the same 
patterns, different from those detected in foreign 
collection strains. A dendrogram carried out using 
RAPDs data obtained from all 37 isolates 

concurred with the results obtained after RFLP-
mtDNA analysis. These results suggest for the first 
time that native isolates of a non-Saccharomyces 
yeast are involved in the fermentation of regional 
grape musts. The influence of these regional 
strains in the organoleptic properties of wines 
could be related to the specific terroir of North 
Patagonian wines. 
The phenotypic characterization of P. kudriavzevii 
isolates was based in two physiological aspects 
relevant for the enological industry: killer activity 
and sensitivity patterns, and enzymes production 
(protease, pectinase, xylanase, β-xylosidase, α-
ramnosidase and β-glycosidase). Assays were 
carried out in different solid media according with 
bibliographic reports. Our results indicate that all 
the isolates showed protease activity after 16 h of 
culture, a feature that is not typically found in 
yeasts and could be relevant in winemaking, where 
nitrogen is a limiting substrate for yeast 
development. Additionally, 95 % of the isolates 
showed β-glycosidase activity and 100% were not 
able to produce killer toxins with activity against 
reference sensitive strains. The influence of β-
glycosidase activity on wine aroma has been 
largely demonstrated. 
All these results support the hypothesis that 
regional Pichia Kudriavzevii strains present 
interesting features to be potentially applied in 
winemaking, enhancing the regional and particular 
character of wines. 
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n wine making it is of extreme importance to 
know the microorganisms present in the 
vineyard and how they can positively or 

negatively affect the final characteristics of it. 
Fermentation of wine is a complex microbial 
reaction, which involves the sequential 
development of various species of yeasts. Of 
these, yeasts of the genus Saccharomyces are the 
main group responsible for alcoholic fermentation. 
The use of native yeast of production zone 
influences in the fermentation process giving 
uniques properties to wines since they are 
preadapted to the agroclimatic context of the 
region. The Coast Wine of Berisso and its 
craftsmanship is no exception to this concept, 
being therefore necessary the study of the fungal 
flora associated with it. 
The objective of the present work was to study 
yeasts associated to the vineyards of the 
producing region of Vino de la Costa de Berisso, to 
isolate native yeasts stocks and to characterize 
them at morphologic and echo-physiological level. 
Samples of 5 vineyards, corresponding to the 
periphery and the center were obtained. These 10 
obtained samples were collected in sterile bags 
and by squeezing them must was obtained. 2 
dilutions were made in peptone water 0.1% and 
100 µl were seeded of each one by duplicate in 

WL Nutrient Agar Oxoid (Wallerstein Laboratory) 
media, with 50 mg of Cloranfenicol per liter of 
culture media.  On the other hand, an enrichment 
of micobiota was made, by means of the 
spontaneous fermentation of the same ones within 
the harvesting bags, at 3, 7 and 10 days of initiated 
the fermentation were made new must extractions, 
dilutions and sowings.  From the cultures obtained 
in the phase of isolation, different colonies were 
selected and they were seeded in WL medium, 
where later the characteristics of them were 
determined (color, forms, surface, consistency). 
For the identification of the obtained isolations we 
used the Bio Merieux API 20 C Aux system, 
following the indications of the manufacturer, was 
come to seedtime and later identification by means 
of the use of the Analytical Catalogue, being a total 
of 40 yeast-like fungi isolations pertaining to 17 
different species, showing an adapted biodiversity 
the ecological and climatic characteristics of the 
region, with superiority of the Candida genus and 
appearance of individuals of the geni Kloeckera, 
Dekkera, Pichia and others. Presence of 
Saccharomyces cerevisiae in the last phase of the 
work confirms awaited population dynamics, 
managing to recover 7 isolates of Saccharomyces 
cerevisiae of the micobiotic population present in 
the clusters of grape of the vineyards. 
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lperujo is a solid-liquid olive waste with an 
enormous organic load generated from the 
production of olive oil by the two-phase 

method of olive oil extraction. This waste is rich in 
phenolic compounds (98% of fruit phenolics have 
become part of the waste), most of which are 
considered extremely toxic for plants and 
microorganisms. This justifies the high polluting 
effect of waste and its incompatibility to be used as 
compost. The aim of this work was to isolate and 
identify bacterial strains with potential phenol 
oxidase activity (FOX) at different alperujo 
maturation stages and also to evaluate the 
possibility of inactivating toxic polyphenols 
remaining in this waste. Bacterial colonies isolated 
by direct streaking on LB solid medium were 
incubated at 35°C for 72 h and maintained by 
successive streaks. Micro-morphological 
characterization was performed by Gram-Nicolle 
differential coloration, and Gram positive bacteria 
were heated in a water bath at 70°C during 30 min 

in order to select sporulating bacteria. Isolaes were 
identified by 16S rDNA sequence analysis. In situ 
FOX activity was revealed on R2A solid minimal 
medium supplemented with 0.2% (w/v) tannic acid. 
After 96 h of incubation, the dark brown coloration 
of the colony was considered positive. 
Phylogenetic analysis showed that FOX activity-
carrying bacteria are close related to rod-shaped 
Gram positive bacteria (98-99% similarities) like 
Lysinibacillus fusiformis, Bacilllus cereus, Bacillus 
pumilus and also with the rod-shaped Gram 
negative Pseudomonas aeruginosa and they could 
be good candidates to degrade polyphenols from 
alperujo, and so detoxifying waste generated by 
olive industry. Additionally, it was observed that 
Pseudomonas aeruginosa and Lysinibacillus 
fusiformis exhibited the greatest persistence to 
colonizing alperujo at different maturation stages 
(or edges), while Peudomonas aeruginosa showed 
the highest FOX activity. 
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ungi growing in natural environments, like 
many other microorganisms, are forced to 
interact with surrounding organisms and the 

physicochemical characteristics of the 
environment. As a consequence of these 
interactions, metabolites with varied biological 
activities which play an important role in survival 
are produced. Defensive bioactive compounds with 
varied structural identity, such as antimicrobials, 
are thus synthesized to develop a natural 
competence tool. 
In this study, filamentous fungi were isolated from 
different samples collected from Las Yungas 
rainforest (Tucumán), and their ability to produce 
antimicrobials after cultivation in different culture 
media was evaluated. These culture media 
included LB, Czapek-Dox, Czapek-malta, GMY 
and R2A. Antimicrobial activity was tested 
according to a modification of the protocol 
proposed by Kekessy and Piguet (1970). Selected 
isolates showed inhibition against the growth of 
Gram(+) and Gram(-) pathogen microorganisms 
such as Salmonella enterica ser. Tiphymurium, 
Salmonella enterica ser. Newport, Salmonella 
enterica ser. Enteritidis, E. coli ATCC35218, 
Enterobacter aerogenes, Enterobacter cloacae, 
Shigella sonnei, Enterococcus faecalis 
ATCC29212, Staphylococcus aureus ATCC 29213 

and Staphylococcus epidermidis. Eight fungal 
isolates were selected according to their 
outstanding capacity to produce antimicrobials and 
their molecular identification through the analysis 
of the 28S ADNr D1/D2 domain revealed their 
closest relationship with Lanatonectria, 
Trichoderma, Gibberella, Hipocrea and Fusariun 
genera. 
Results varied according to the culture media 
evaluated. In carbon-source rich media or media 
containing aminoacids, like LB or GMY, no 
significant antimicrobial production was noted, or 
this capacity was importantly reduced. 
Antimicrobial activity was variable according to the 
isolate and the test strain used. In Czapek-Malta 
and R2A, antimicrobial production became 
increased with respect to that produced in LB and 
GMY media, although it also exhibited certain 
variability depending on the isolate and the 
pathogen indicator strain. Meanwhile, poor or 
minimal culture media such as Czapek revealed 
qualitative and quantitatively higher antimicrobial 
production, mainly for two fungal isolates of the 
Hipocrea and Fusarium genera. In accordance to 
these findings, Czapek resulted as the most 
suitable culture medium for evaluating bioactive 
antimicrobial production by fungal isolates. 
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ntimicrobials are molecules widespread in 
life forms to mediate competition, and their 
industrial production could be important for 

the potential use as preservatives in food, cosmetic 
and pharmaceutical industries. Cold environments 
could be a suitable source of microorganisms with 
the ability to produce cold-
active antimicrobials with a potential use as chilled-
food preservation. Isolate 8H1 was collected from 
Isla de los Estados (South Atlantic Argentina; 
54°S, 63°47' - 65°46'W). Its ability to produce cold 
active antimicrobials and inhibition spectrum 
against pathogenic strains were determined by the 
deferred antagonism procedure. Low temperature 
activity was evaluated by using S. 
proteamaculans 136 as sensitive strain. Bacterial 
characterization included Gram staining, 
morphology, growth temperature, NaCl and pH 
tolerance; sugar fermentation, catalase, oxidase 
and some other features were carried out by using 
API systems (bioMérieux, France). 16S rDNA 
and gyrB sequence and G+C content were also 
determined. Optimum antimicrobial production 
(expressed as arbitrary units per milliliter and/or 
specific activity) was evaluated in different culture 
media: LB, LB+glucose and R2A. Antimicrobial 
nature; thermo-stability and pH-stability/activity 

were tested. Antimicrobial size was estimated after 
diffusion through different cut-off dialysis 
membranes. Isolate 8H1 is a Gram- negative, rod-
shaped, psychrotolerant bacterium; according to 
16S rDNA and gyrB sequences it is closely related 
to Pseudomonas fluorescens group (97.95% and 
94.45% identities, respectively) with a G+C content 
of 59.8 mol%. The inhibitor was effective against 
both Gram+ and Gram-: E. coli, Pseudomonas 
aeruginosa, Salmonella enterica ser. Newport, S. 
enterica ser. Typhimurium, Listeria monocy-
togenes, Shigella sonnei, S. flexneri,  
Staphylococcus aureus,  S. epidermidis, 
Enterobacter aerogenes, E. cloacae, Citrobacter 
freundii and Proteus mirabilis. Furthermore, isolate 
8H1 was able to inhibit the growth of S. 
proteamaculans 136 at low temperature. The 
production of antimicrobial was higher in R2A 
medium at 8°C (100 AU mL

-1
 and 167 AU g dry 

cell
-1

) than in the other studied culture media. 
Antimicrobial compound was not sensitive to the 
assayed enzymes, indicating that activity was not 
due to hydrogen peroxide, lipid or glycan moieties 
or acid. It was also not affected by the proteases 
tested, a fact probably due to the small molecular 
size (<2,000 Da). In addition, it has wide pH-
stability (pH 3-9) and thermo-stability (-20-55°C). 
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alolactic fermentation (MLF), conducted by 
lactic acid bacteria (LAB) becomes 
important on the production of wines of 

regions in cold climates where the musts have high 
concentrations of malic acid and low pH, as is the 
case of North West Patagonia. The use of 
malolactic starter cultures consisting of specially 
selected native LAB that are better adapted to the 
varieties of grapes in their region, is a valuable tool 
in designing top quality wines. While O. oeni is the 
most used in the induction of MLF, it has recently 
been shown that some strains of Lb. plantarum 
have resistance mechanisms that enable them to 
survive and proliferate in wine and can also be 
used to induce MLF. The Laboratory of Molecular 
Microbiology - UNQ has a collection of isolates of 
Lb. plantarum and O. oeni species obtained from 
MLF of Patagonian wines. These isolates were 
characterized with regard to oenological properties 
and show potential as malolactic starters. The 
industrial use of LAB as malolactic starters strongly 
depends on the preservation technologies 
employed, which should ensure cell viability and 
maintenance of oenological characteristics 
(malolactic activity, β-glucosidase and tannase). 
For this purpose, isolates of Lb. plantarum and O. 
oeni obtained from a Patagonian Pinot noir wine 
were subjected to treatments of freezing and 
lyophilization, and the bacterial survival was 

analyzed at different times. The freezing process 
was performed at -20 °C and -80 °C, using glycerol 
as cryoprotectant. For lyophilization, nonfat milk 
and glutamic acid were used as cryoprotectants. 
Cell viability was determined by plate count before 
and after treatment, and monthly for the next six 
months. Tannase and β-glucosidase activities 
were tested using spectrophotometric methods, 
and malolactic activity was tested by an enzymatic 
kit. Two isolates of O. oeni and 3 of Lb. plantarum 
were subjected to freezing, starting from fresh 
cultures of 1x10

9
 cfu/ml, showing both species 

similar behaviour after conservation. Cell viability, 
after 6 months storage, was in the range of 1x10

6
 - 

1x10
7
 cfu/ml, at -20 °C and 1x10

8 
cfu/ml at -80 °C. 

Regarding lyophilization, O. oeni isolates showed 
greater resistance to this process when glutamic 
acid was used as a cryopreservative, while Lb. 
plantarum isolates, showed an increased survival 
with skim milk. All isolates of O. oeni and Lb. 
plantarum were able to maintain malolactic and β-
glucosidase activities. However, only one isolate of 
O. oeni was able to retain their tannase activity. 
We conclude that freezing at -80 °C, using glycerol 
as cryoprotectant, is the most effective method for 
the conservation of enological isolates of both 
species analyzed, however, liophilization process 
is required in commercial starter culture 
conservation. 

M 

mailto:gonzahall@gmail.com


 
 

Biotecnología y Fermentaciones 

 
BF20 CHARACTERIZATION OF XYLANOLYTIC ACTIVITY OF Bacillus sp. FROM MONTE CENTRAL DESERT 

SOILS, CAUCETE, SAN JUAN, ARGENTINA 
 

H E Paroldi
1
, A D Vega Avila 

1
, E Medina 

1
, F Loto 

2
, M E Toro

1
, M Baigori

1
, F Vazquez

1
. 

1
Instituto de Biotecnología – FI – UNSJ. Av. Lib. San Martín 1109 (O) San Juan. 

2
PROIMI. Av. Belgrano y 

Pasaje Caseros. Tucumán .  

emilioprld@gmail.com 
 

ntroduction: Arid environment conditions are 
unfavorable for massive microbial growth 
because of their fluctuations in soil water 

content and available organic matter. Bacterial 
communities‟ composition is regulated by their 
interactions with microorganisms, selecting 
adapted species. In this matter, to isolate bacterial 
species adapted to desert specific environment 
conditions could be useful for biotechnological 
applications. The Main Objective of this research 
was to quantify and to characterize xylanolytic 
activity of Bacillus sp. isolations from Monte 
Central desert soil. Materials and Methods: 
Xylanolytic activity of fifty four bacterial isolations 
was characterized. Five of them showed the 
highest values and they were selected for different 
pH cultivation conditions (5.2; 7.0 and 8.5). 

Samples were taken at 24 and 72 cultivation time 
hours. Enzymatic activity was quantified at 50° and 
65°C. Results:Xylanolitic activities from fifty four 
Bacillus isolations showed significant differences. 
From these results, species or strains could be 
differentiated according to their enzymatic levels. 
The highest values of xylanolytic activity were 
produced by BBsp11 at pH 7 (150,85±2,19 UI/mL) 
and pH 8.5 (145,48±2,33 UI/mL), measured at 
50°C. Conclusions: Enzymatic activities were, 
mostly, high temperature tolerant; therefore they 
can be used in biotechnological processes. 
Xylanolytic activities maximum values were 
determined at similar isolation sample pH soils 
(neutral). Bacterial isolations could be neutrophilic, 
tolerant to basic pH. 
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he great importance of metabolic control by 
gene regulation in microorganisms is 
evidenced by the wide and complex net of 

transcription regulators that hierarchically interact 
to manage a highly controlled expression of genes 
codifying for different catabolic and anabolic 
enzymes. Most global regulators in E. coli which 
work in this manner are well characterized (ArcA, 
Fnr, FadR, etc). Nevertheless, some of them are 
poorly known, such as CreBC, a two-component 
system involved in the regulation of carbohydrates 
catabolism. 
Previous studies in our laboratory found that 
mutants having the constitutive allele creC510, and 
a deletion of arcA, hada particular phenotipe with 
high levels of reduced equivalents and increased 
oxygen uptake. To further investigate the role of 
CreC on carbon metabolism independently of 
ArcA, we first compared the metabolic profiles of 
the wild type strain K1060, with K1060C (creC510), 
and DC1060 (creC), in shaken flasks cultures. 
These experiments suggested that CreC has an 
important role in carbon metabolism, that was 
reflected by the significative differences observed 
in the production of the main fermentative acids 
(lactate, formate and acetate) when the wild type 
was compared to the creC strain. 
To go deeper in these metabolic studies, we 
performed metabolic assays in a 3 Lts bioreactor, 
where the growing conditions are strictly controlled. 
Cells were grown in mineral medium M9, 
supplemented with glucose or glycerol. Aeration 

was also manipulated to generate low oxygen 
availability. Basic biomass parameters were 
measured, including cell dry weight (CDW), growth 
curves and mmax, as well as carbon source 
consumption and organic acids production. 
There was a small but significant increase in mmax 
in the creC deletion mutant (DC1060), compared to 
the wt strain, when grown in glucose, but no 
differences were observed for this parameter when 
glycerol was used as the carbon source. More 
interesting results were observed in the organic 
acids profiles. For glucose, lactate secretion 
diminished from 67±9 mM in K1060 to 9±2 mM in 
DC1060, i.e. decreased 87%. By contrast, in the 
mutant strain formate and acetate augmented 
195% (from 11,0±1,4 mM to  32,5±2,8mM) and 
68% (from 13,1±2,1 to 22,1±1,2) respectively. For 
glycerol, the main products were formate and 
acetate. As for glucose, both acids were increased, 
but in this case just 30% (from 8±2mM to 10±1 for 
formate and from 7,3±0,0mM to 6±1mM for 
acetate). Succinate production was really low in 
both carbon sources, specially in glycerol. 
However, it was significantly higher for the deletion 
mutant in glucose, where it reached a 3,5 fold 
increase. 
These results correspond to those obtained in 
shaken flasks, confirming the importance of the 
global regulator CreC in the genetic regulation of 
the central metabolism of E. coli, which was more 
evident in the cultures grown in bioreactors. 
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ecently, more attentions has been paid on 
phenolic compounds of fruits, and some 
publications have suggested they might 

play an important role on the antioxidant capacity 
of fruits. Dietary phenolic compounds of citric fruits 
include flavonoids (such as rutin and quercetin) 
and phenolic acids (such as gallic, protocatechuic, 
caffeic, p-coumaric and ferulic acids). Some 
authors found that phenolic compounds from 
herbs, wines and other sources presented radical 
scavenging activity. However, there are no reports 
available with respect to the inhibitory activity 
toward Angiotensin I-converting enzyme (ACE) of 
pure phenolic compounds.  The objective of this 
study was to investigate the antioxidant and 
antihypertensive activities of individual phenolic 
compounds (phenolic acids: gallic, protocatechuic, 
vanillic, caffeic, syringic, coumaric and ferulic acids 
and flavonoids compounds: quercetin, quercitrin, 
rutin, myricetin, rhamnetin, kaempherol and ellagic 
acid). All phenolic compounds were dissolved in 
ethanol 99.8% and filter-sterilized through a 0.22 
µm membrane filter, four concentrations were used 
for antioxidant experience (10, 20, 50 and 100 
mg/l). The antioxidant activity was carried out using 
three methods, FRAP (Ferric-reducing antioxidant 
power) (Benzie and Strain, 1996), DPPH (1,1-
diphenyl-2-picrilhydrazyl) (Von Gadow et al., 1997) 

and ABTS (2,2´-azinobis-(3-ethylbenzothiazoline-
6-sulfonate)) (Re et al., 1999) assays. ACEI activity 
was determined with slight modifications of the 
method first described by Cushman and Cheung 
(1971) and later modified by Hernández-Ledesma 
et al. (2003). 
The results showed that all phenolic compounds 
posses antioxidant activity that increased when the 
concentration is higher. Among all phenolic 
compounds, gallic acid (100 mg/l) showed the 
highest values of ferric reducing power (3,032 
µmol FeSO4/l) and radical scavenging activity 
(80%: DPPH and 95%: ABTS). The antioxidant 
activity of gallic acid at 50 mg/l is still higher than 
many phenolic compounds at 100 mg/l. Among 
flavonoid compounds, quercetin, myricetin and 
rhamnetin showed the highest antioxidant activity 
determined by FRAP (between 1,935 and 1,443 
µmol FeSO4/l), DPPH (between 61,8% and 50%) 
and ABTS (between 83% and 77%). With regard to 
the antihypertensive activity, all phenolic 
compounds showed an inhibition of ACE higher 
than 40%. Our results demonstrate that pure 
phenolic compounds, at concentrations found in 
fruit or juices, could be used as new sources of 
safe natural antioxidants and antihypertensive 
compounds. 
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ioprocess using immobilized microorganism 
is a promising production method that play a 
central role in the development of modern 

Industrial Biotechnology. Microorganisms‟ 
immobilization is a good way to carry out the 
bioprocess under preparative conditions. The 
entrapment techniques are the most widely used 
for whole cell immobilization. The main advantages 
of this methodology are: high operational stability, 
easy upstream separation and feasibility of scaling 
up the bioprocess. 
The aim of this study was optimize immobilization 
parameters to develop a biocatalyst immobilized 
with high activity using a cheaper environmentally 
friendly methodology to obtain ribose 1-phospate, 
an intermediate for biosynthesis of nucleoside 
analogues.   
We have developed a biocatalyst based on 
immobilized Acid Lactic Bacteria (LAB) by 

entrapment in alginate. Immobilization parameters 
as support concentration, bead size, crosslinking 
solution and exposure time were optimized. We 
evaluated alginate concentrations (2, 3, 4 and 5 % 
(w/v)), bead size (2, 3, 4 and 5 mmof diameter), 
different crosslinking solution (CaCl2, BaCl2, SrCl2 
and AlCl3) and exposure time (15 min to 2 hs). 
Additionally, bioprocess parameters as swelling, 
cell retention and activity were evaluated. The 
optimal immobilization conditions were 4% (w/v) 
alginate, 3 mmbead size, 0,2 MSrCl2 as a 
crosslinkingsolution and 2 hs of exposure time. 
This biocatalyst was able to catalyze 70% of ribose 
1-phospate in 6 h of reaction using thymidine as 
started subtract. Finally, this biocatalyst showed 
high operational and storage stability and retained 
full activity for more than 120 hs of use. 
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he use of controlled mixed fermentations 
(selected yeasts inoculation) of 
Saccharomyces and non-Saccharomyces 

yeast species has been proposed as a tool to 
obtain better wine flavor and aroma, compared to 
the wine produced using pure Saccharomyces 
cultures. In addition to agronomic, climatic and 
grape varietal issues, the complexity of the sensory 
properties and characteristic aroma profile of the 
wine has been related to the activity of the yeasts 
during the fermentation. Moreover, the presence of 
different enzyme activities has been related to wine 
flavour and aroma. The aim of this work was to 
evaluate quality and quantity of the enzymes 
produced during winemaking using pure and mixed 
Saccharomyces and non-Saccharomyces selected 
indigenous yeasts as starters, and to establish the 
relation between the enzyme activities and 
fermentation kinetics. Three strains, having good 
oenological performances, were used: BSc562 
(S.cerevisiae), BDv566 (Debarymyces vanrijiae) 
and BCs403 (Candida sake) in pure and mixed 
cultures of Saccharomyces/non-Saccharomyces. 
Fermentations were done using pasteurized Pedro 
Gimenez grape must, without press, inoculated at 
3x10

6
 cells/ml (BSc562, BDv566, BCs403, BSc562 

1%-BDv566 99%, BSc562 10%-BDv403 90%, 
BSc562 1%-BCs403 99%, and BSc562 10%-
BCs403 90%) and incubated at 20ºC, during 18 

days. Samples were taken, and biomass, sugars 
and enzyme (xylanase, pectinase, β-glucosidase, 
protease and amylase) activities were quantified. 
Time courses of these variables were depicted, 
kinetic parameters and mathematical relation 
between them were determined. Results show that 
xylanase activity was maximal (about 65-90 U/ml) 
at 24 h for all experiences, maximal pectinase 
activity (about 25 U/ml) was produced around 12-
24 h for all fermentations, β-glucosidase activity 
was maximal (about 15 U/ml) around 12-24 h for 
pure BSc562 and for all mixed cultures, however 
β-glucosidase for pure cultures BDv566 and 
BCs403 was maximal (about 35 U/ml) until 8 and 9 
days, respectively. Amylase activity never 
exceeded 10 U/ml, with maximal activity around 1-
3 days. Protease activity was almost negligible, 
and only achieved about 1.9 U/ml at 12 h for mixed 
BSc562 1%-BDv566 99% and 1.8 U/ml for BDv566 
pure condition. As a conclusion, enzyme 
production was growth-related, and its inhibition 
was ethanol-related. Enzyme activities were better 
produced and less inactivated at non-
Saccharomyces pure cultures, decaying around 14 
days. Enzyme activities found at mixed 
fermentations were higher than those for BSc562; 
however at mixed fermentation, enzymes declined 
about 7 days, as occurred at the BSc562 
fermentation. 
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he S-layer constitutes a crystalline structure 
of (glyco)proteins which has been described 
in many different bacterial species, including 

the genus Lactobacillus. Our laboratory has 
several potentially probiotic strains of L. kefir which 
contain S-layer proteins. These proteins were 
partially characterized and a high structural 
heterogeneity was observed among them. 
Moreover, we have demonstrated their capacity to 
inhibit the invasion of Salmonella enteritidis to 
Caco-2 cells and the antagonism of Clostridium 
difficile toxins.   
The objective of the present work was to obtain 
monoclonal antibodies (Mabs) against S-layer 
proteins from L. kefir, in order to get 
immunochemical tools to advance into the study of 
the structure, function and properties of these S-
layer proteins. 
Mabs-producing hybridomas were obtained by the 
method described by Galfré and Milstein. The 
immunization protocol consisted in 3 serial 
intraperitoneal injections of a mixture of the S-layer 
proteins from L. kefir CIDCA 8321 (aggregating 
strain) and JCM 5818 (non-aggregating strain) with 
Freund adjuvant in BALB/c mice. The follow-up of 
the immunization protocol was carried out by 

titration of sera by indirect ELISA. Splenic cells 
from the mouse presenting the major anti S-layer 
titer were fused with NSO cells (myeloma line).       
As a result of the hybridization, one Mab- 
producing hybridoma was obtained: 4G11H9. This 
antibody showed reactivity against 20 of 22 strains 
of L. kefir (both aggregating and non-aggregating 
ones), 1 of 3 strains of L. parakefir and L. brevis 
ATCC 8287 by dot-blot assay. The same profile of 
recognition was obtained by immunoblotting 
against S-layer proteins extracted from the 
different strains. These results suggest that Mab 
4G11H9 recognizes a conserved epitope present 
in S-layer proteins from L. kefir and also in 
phylogenetically related species such as L. 
parakefir and L. brevis. The Mab 4G11H9 will be 
purified by isoelectric precipitation of gamma-
globulin fraction from ascites and further affinity 
chromatography. 
Based on the characteristics of reactivity, purified 
Mab 4G11H9 could be employed as a tool for the 
detection of whole bacteria and to reveal the 
presence of surface proteins belonging to different 
strains of L. kefir. Additionally, 4G11H9 will be 
potentially useful to inhibit the S-layer functions in 
different in vitro assays. 
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ioprocesses have become an important tool 
in Biotechnological Industry, improving the 
synthesis of many pharmacological 

compounds. Use of biocatalytic processes implies 
high catalytic efficiency and stereoselectivity 
without using organic solvents, allowing the use of 
renewable resources as raw materials with high 
yields. 
2,6-diaminopurine nucleosides have important 
industrial interest as antiviral or antitumoral 
prodrugs. These molecules  are also used in 
oligonucleotides probes synthesis and in studies of 
in vitro genetic expression. 
Thermophilic microorganisms have evolved to exist 
in extreme environments. This adaptation converts 
these microorganisms in strong biocatalysts 
capable to develop many sustainable 
bioprocesses. Whole cells are used in industrial 
processes for chemical products biosynthesis. 

Their use facilitates cofactors regeneration and 
decreases enzyme inactivation. 
These microorganisms can be stabilized by 
immobilization techniques. These biocatalysts 
could improve biotransformations, retaining activity 
for long times, allowing to extend the bioprocess 
utility. 
In this work, different supports were studied for 
Geobacillus stearothermophilus immobilization by 
entrapment. The concentration of matrix was 
evaluated to reduce cell release and improve 
activity.  This biocatalyst could be used for more 
than 240 h without activity loss, with a production 
of 2,6-diaminopurine riboside equivalent to 23.4 g. 
In resume, G. stearothermophilus was stabilized 
using entrapment techniques to biosynthesize 
nucleoside analogues of industrial interest by a 
sustainable bioprocess. 
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ioactive peptides are specific protein 
fragments that exhibit specific biological 
activities. They have a positive impact on 

body functions or human health. Oenococcus oeni 
m, beneficial bacterium isolated from Cafayate 
wines, expresses a proteolytic system with activity 
on wine and grape juice proteins. Released 
peptides could exert biological activities. The 
objective of this work was to investigate the 
increase of peptides with antihypertensive activity 
produced by O. oeni m protease on the 
nitrogenous fraction (NF) obtained from Cafayate 
wines. The NF of wine was obtained by molecular 
filtration through 10 KDa filtration membranes, O. 
oeni m was grown in synthetic wine medium 
(SWM). Each NF from Cabernet Sauvignon, 
Malbec, Tannat and Torrontés wine varietals were 
added into SWM at the same concentration that 
was found in the studied wine varietals (SWCa, 
SWMa, SWTa and SWTo). At different times, 
microbial viability (log cfu/ml), proteins (Bradford), 
peptides (Doi), proteolytic activity (Doi) and 
inhibition of angiotensin converting-enzyme (I-ACE 
activity) were determined. In all media studied, the 
viability of O. oeni m decreases 1 log cycle at 96 h. 
In SWM (control medium), the proteolytic activity 
and the nitrogen organic compounds did not 
modify significantly during incubation. Under this 
condition, I-ACE activity was not detected. In the 
SWca medium, after 48 h, the proteolytic activity 
detected was 0.67 mmol/L. At this time, a 

consumption of 695.55 mg N/L of protein nitrogen 
with an increase of 102.45 mg N/L of peptidic 
nitrogen was detected. In SWma, an increase of 
proteolytic activity (0.22 mmol/L) was evidenced 
after 24 h. After this time, protein nitrogen 
diminishes significantly (332.01 mg N/L), with a 
peptidic nitrogen release of 99.42 mg N/L. In SWtn 
a significant increase of proteolytic activity (1.73 
mmol/L) was detected after 48 h. At the same time, 
a maximum consumption of protein nitrogen was 
detected (329. 26 mg N/L), releasing 231.26 mg 
N/L of peptidic nitrogen. In SWto, the proteolytic 
activity reaches the maximum value after 24 h 
(1.05 mmol/L). After this time, the microorganism 
decreases the protein nitrogen (433.12 mg N/L) 
with an increase of peptide concentration (255.28 
mg N/L). With respect to I-ACE activity, a 
significant increase (65.78%) was detected in 
SWca at 48h. In SWma this activity reached the 
maximum value at 24h (46.42%). In SWtn the 
higher ACE inhibition was detected at 48h with 
69.96%. The activity detected in SWto was 
maximal at 24h (17.98%). On the basis of these 
results, we conclude that the proteolytic activity of 
O. oeni m in similar conditions to winemaking 
favors the release of peptides with I-ACE activity, 
mainly from NF of red wine varietals. These results 
are the first evidence that O. oeni m could 
contribute to improving the quality of wine by 
providing an additional value to the final product. 
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ey factors such as frequent and 
inappropriate use of antibiotic causing 
increased bacterial resistance to those 

commonly used, in addition to an irregular 
emergence generated from a detriment of 
pharmaceutical companies involved in drugs 
discovery makes the development of new 
antibiotics is an increasing worldwide problem and 
a constant challenge. The necessity to reduce 
additives in the food industry has triggered the 
search for natural antimicrobial substances 
produced by microorganisms from different 
sources with the aim to preserve processed foods 
by inhibiting microorganisms associated with food-
borne illness. 
Most antibiotics emerged from search programs 
(screening) in natural sources using 
microbiological tools which include the isolation of 
new microorganisms, modification of well-known 
producer microorganisms or metabolic engineering 
of fermentation processes. 
This work involves structure elucidation and 
characterization of an antimicrobial produced by a 
psychrotolerant Serratia proteamaculans 136 
strain. The antibiotic peptide was produced at low 
temperatures (4°C) and strong activity was 

revealed against both pathogenic and non-
pathogenic bacteria at different CIM values. The 
effect over ultra-structure of sensitive bacteria was 
observed by transmission electron microscopy at 
different inhibition stages, resulting in the presence 
of pores in the bacterial surface and loss of 
cytoplasmic content by disruption of the cell 
membrane. Andrimid structure was confirmed by 
combining LC MS/MS and NMR approaches. The 
parental ion (479.2 m/z) showed six product ions 
with 121, 195, 226, 239, 268, 343 m/z and 
differences in relative abundance of each ion type. 
To state the antimicrobial sum formula, mass data 
in addition to natural isotopes distribution with their 
relative intensities were evaluated under SIRIUS 
software in [M + H]

+
 form, using an efficient 

deconvolution algorithm in order to obtain the 
possible sum formula. This study constitutes the 
first report of cold-active andrimid production by a 
S. proteamaculans strain. The possible horizontally 
transference among Pantoea, Pseudomonas and 
Serratia genera is discussed. The work also 
highlights cold environments as a suitable source 
of microorganisms with the ability to produce cold-
active biomolecules of biotechnological interest. 
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ertussis or whooping cough is an acute 
respiratory tract infection caused by 
Bordetella pertussis which causes 300,000 

children death mainly in developing countries and 
afflicts up to 16 million children worldwide per year. 
Vaccination is the most economical and effective 
strategy for preventing and controlling pertussis. 
The introduction of the first generation of pertussis 
vaccines (whole cell vaccines, WCV) in the 1950s 
dramatically reduced the incidence of the disease. 
Now, WCV and acellular vaccines (AV) are the two 
main types of globally used pertussis vaccines. 
Despite the high vaccination coverage worldwide, 
pertussis is still a serious contagious disease, 
especially in infants less than 6 months old. The 
current epidemiological situation of pertussis points 
out the need to review the current control 
strategies against the disease and the design of 
new vaccines. We have recently developed an 
acellular vaccine, which has been shown to be 
safe and to induce strong protective immunity 
against B. pertussis infection in mice. The aim of 
the present work is to adjust culture condition to 
increase yields keeping the adequate protective 
capacity of vaccine immunogen.  Since our 
acellular vaccine is a nanoparticle consisting in 
several different proteins, we used one of them, 
the well known protective immunogen, the 
pertussis toxin, as a quantitative marker to assess 
the protection capacity in an in vitro assay. Here 

we showed the results obtained with a quantitative 
western blot assay (Near-Infrared Fluorescence, 
Odyssey). Using this technique we determined that 
the minimal level of the protein marker in a 
protective vaccine dose is 0,04 µg. To improve the 
yield of the vaccine immunogens we evaluated the 
biomass production in three different media that 
are commonly used in pertussis vaccine 
production: Stainer-Scholte chemically defined 
medium (SS); a modification of SS by addition of 
casamino acids (SSC) and THIJS medium. In each 
media the bacterial growth was estimated by 
optical density at 650 nm (OD650nm) and dry weight 
(DW) measures. The results obtained in four 
independent assays show that bacterial growth in 
SS achieves maximum OD650nm=0.8-1 in 20 hours 
(DW= 0.621 ± 0.001 g/l), in THIJS maximum 
OD650nm=0.9-1.1 is reached in 23 hours (DW= 
0.677 ±0.078 g/l) while in SSC the highest 
OD650nm=3.5-4 is achieved after 45 hours (DW= 
2.809±0.32 g/l). To evaluate the quality of biomass 
from which we obtain the acellular vaccine, the 
pertussis toxin protein marker was measured using 
the quantitative immunoblot assay. We observed 
that though the bacterial yield was different among 
the media analyzed, the PT yield per biomass were 
similar, 0.15-0.20 µg/10

8
 cells. Based on these the 

SSC medium appeared as the best option to 
obtain higher quantities of biomass and improve 
the B. pertussis immunogen yield. 
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he aim of this study was to evaluate the 
biochemical and technological properties of 
relevance to cheese technology: acidifying 

ability in goat milk, proteolytic activity, citrate 
utilization, coagulation assay, production of 
diacetyl-acetoin in goat milk and API ZYM test. 
Esterolytic activity was determined in cell free 
extract (CFE) using α- and β-naphthyl derivatives 
of acetate (C2) to laurate (C12) fatty acids as 
substrates. Ten indigenous lactic acid bacteria 
(LAB) were isolated from goat‟s dairy products of 
Santiago del Estero, Argentina:  L. delbrueckii 
subsp. bulgaricusUNSE308 and 309, L. 
plantarumUNSE287, 316 and 317; 
S.thermophilusUNSE314 and 315; Pediococcus 
UNSE22, 216 and 253. All the strains were able to 
metabolize citrate in goat‟s milk cheese, to produce 
diacetyl from glucose and showed high  proteolytic 
and acid phosphatase activities. Pediococci and L. 
plantarum strains presented stronger activity of 
aminopeptidases but esterase, esterase-lipase, 
lipase and protease activities were weak. S. 
thermophilus UNSE314 and UNSE315 strains 
were fast acid producer, reaching after 5 h of 
incubation, pH values of 5.28 and 5.34, 
respectively. Significant increases in acidifying 
activity were found in L. plantarum UNSE287, 
UNSE 316 and UNSE 317 strains with pH values 
of 5.32, 5.29 and 5.43, respectively. L. plantarum 

UNSE316 strain exhibited the highest acidifying 
ability. L. bulgaricus strains decreased pH of curd 
slower than the L. plantarum strains. Pediococcus 
strains exhibited the minor acidifying ability. 
Results showed the presence of esterolytic activity 
in the CFE of all the strains assayed on α and β-
NA of C2-C8, and α-NA of C10. The highest 
activities were observed in lactobacilli, mean 
activities on α-NA C2 being 1.92 ± 1.10 U/mg and 
1.19 ± 0.39 U/mg in L. plantarum and L. bulgaricus 
strains, respectively. Lower activities were 
observed on longer-chain substrates, a 10-fold 
lower activity (0.13 ± 0.10 U/mg) on α-NA C8 being 
detected in L. bulgaricus. In general, pediococci 
showed 2-fold higher activities compared to 
streptococci (0.43 ± 0.17 U/mg and 0.23 ± 0.02 
U/mg on α-NA C2, respectively). All the strains 
were slightly lower active on β- than α-NA 
derivatives, indicating that enzymes are dependent 
on the positional isomeric of the fatty acid 
derivative used as substrate. The LAB strains 
evaluated in this work showed different esterase 
activity, which were species and strain specific. 
The analysis of technological characteristics 
showed that all the strains assayed would be good 
candidates for inclusion as adjuncts or starter 
cultures contributing to artisanal goat´s cheese 
flavour development. 
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icrobial community may have significant 
impacts on important soil processes; 
however, there is still limited information 

about the effect of crop management on the 
diversity and composition of soil microbial 
community. In this study, we examined the 
diazotroph community in Argentinian soils 
subjected to different agricultural practices (crop 
rotation with nutrient amendment, monocropping 
without nutrient reposition, and non-cultivated soil), 
using nifH gene as a molecular marker. Soil 
samples used in this study were collected at four 
sites: Pergamino (Buenos Aires), Viale (Entre 
Ríos), Bengolea and Monte Buey (Córdoba) as 
part of the PAE project “BIOSPAS” (Soil Biology 
and Sustainable Agricultural Production). The 
relative abundance, diversity and composition of 
diazotrophic community were analyzed by 
pyrosequencing of nifH sequences using the GS 
FLX Titanium platform. 183,000 reads were 
processed and shorts sequences, putative 
chimeras and frameshifts were removed. The 
resultant ARB database consisting of 87020 reads 
was grouped into 1558 OTUs assuming a level of 
dissimilarity of 0.02% at amino acid sequence 
level. These sequences, when compared with the 
publically available nifH database (Zehr et al., 
2003), showed that the OTUs identified in 
Argentinean soils were distributed among the four 
major lineages (clusters I to IV) known to exist 
throughout the world in various environments 
(Gaby and Buckley, 2011). This indicates that a 

wide range of diversity is represented in our ARB 
database and in Argentinian soils. Cluster I was 
most highly represented in our samples, 
particularly subclusters 1K and 1J (41% and 20%, 
respectively), which contain sequences mainly 
drawn from the orders Rhizobiales and 
Burkholderiales. Diversity was evaluated as a 
function of two components, richness and 
evenness, using different estimators. 
Independently of the year and treatment, both 
components showed the lowest values in 
Bengolea, the sandiest soil. In each location, 
richness was in general higher in cultivated 
treatments, except in intensive rotation treatments 
under corn where the diversity was significantly 
lower. These results suggest that the diversity of 
the nitrogen-fixing community is affected by soil 
type, agronomic practices and, particularly, by the 
crop species used in the rotation. The associations 
within the diazotrophic communities were 
investigated by Principal Coordinates Analysis 
(PCoA) and Cluster Analysis (CA) using distance 
matrices constructed with the OTUs data 
(abundance and presence-absence). In general, 
different locations showed distinctive diazotrophic 
community. In addition, OTU abundance in each 
site was strongly affected by the treatment. In 
conclusion, these results show that diversity and 
composition of the diazotroph community varies 
among soils from different locations, as well as in 
soils with different agricultural practices. 
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arine picocyanobacteria are the most 
abundant photosynthetic organisms on 
Earth, with two genera, Prochlorococcus 

and Synechococcus numerically dominating most 
oceanic waters. The synthesis and accumulation of 
compatible solutes represent an essential part of 
their salt acclimation strategy. Sucrose (Suc) 
serves as an intermediate in central carbon 
metabolism, but it may have an additional function 
in osmoregulation. In plants and cyanobacteria it 
has been reported that Suc, one of the most 
common non-reducing disaccharides used as 
compatible solute, is synthesized through a two-
step pathway involving SPS (U/ADP-glucose:D-
fructose-6-P-2-a-D-glucosyltransferase) and SPP 
(sucrose-6-P-phospho-hydrolase). Due to 
Synechococcus and Prochlorococcus importance 
as the main primary producers in the oceans, 31 
genomes of these cyanobacteria have been totally 
sequenced. Cell Suc accumulation has been 
reported in Synechococcus sp. strain WH7803 and 
PCC 7002, and in Prochlorococcus sp. strains 
MIT9312, MIT9313, NATL2A, and SS120. In the 
case of Prochlorococcus, Suc represents the major 
compatible solute. However, the Suc metabolisms 
related genes have not been characterized. We 
performed searches for putative sequences 
encoding proteins involved in Suc biosynthesis. In 
27 among the 31 Synechococcus and 
Prochlorococcus genomes we retrieved homologs 
to Suc protein genes. All Prochorococcus and most 
Synechococcus lack SPP encoding sequences. 
Two different SPS modular arrangements were 

found: i) bidomainal SPSs (SPS:GTD-PHD), where 
the N-terminal region (GTD, glusosyltransferase 
domain) is fused to a phosphatase domain (PHD); 
and ii) a minimal SPS structure (SPS:GTD). 
Prochlorococcus with a genome size smaller than 
1.86 Mb have SPS:GTD sequences. Remarkably, 
similarly to most Synechococcus, two 
Prochlorococcus strains (MIT9303 and MIT9313, 
with genome of 2.4 and 2.68 Mb, respectively) 
have sequences encoding putative bidomainal 
SPSs. Functional characterization of SPS 
encoding genes from Prochlorococcus MED4 and 
Synechococcus sp. PCC 7002 by heterologous 
expression in Escherichia coli, revealed that both 
SPS types (SPS:GTD-PHD and SPS:GTD) 
exhibited SPS activity. Gene cluster organization 
regarding the localization of putative SPS encoding 
genes is conserved in most Synechococcus and 
Prochlorococcus genomes. Phylogenetic analysis 
indicates that ancestral SPS:GTD-PHD may have 
originated the Prochlorococcus SPS:GTD proteins. 
SPS sequences from Synechococcus strains PCC 
7002, PCC 7001, and WH5701 group in a 
separate cluster and do not maintain the genomic 
organization, which suggest that Suc biosynthesis 
genes may have been acquired independently at 
least in two different evolutionary events. 
Interestingly, Prochlorococcus strains, organisms 
with a particularly reduced set of protein-coding 
genes, still retain Suc biosynthesis to cope with 
salt acclimation. 
Supported by CONICET (PIP 134 and CEBB-
INBA), UNMdP (EXA552/11), and FIBA. 
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he term endophyte refers to microorganisms 
that produce internal or inconspicuous 
infections in which the infected tissue is at 

least transiently asymptomatic. Although the 
endophytic bacteria-host plant interaction is not yet 
completely understood, many isolates have been 
found that affect the host plant physiology whether 
promoting plant growth, producing antimicrobial 
compounds or inducing plant defense responses. 
To analyze the endophytic bacteria community 
associated to yerba mate plants, we made 6 
surveys during 2 years (summer and autumn 2010; 
summer, autumn and winter 2011) in 3 yerba mate 
clones (SI-49, LM y G-18) from an experimental 
clonal field of Las Marías S.A. in Virasoro, Loma 
Tubonet. Young and adult branches were 
analyzed. Plant samples were first disinfected with 
70% ethanol for 2 mins and 20% commercial 
bleach for 20 mins and rinsed with sterilized 
deionized water and then homogenized in PBS 
and grown in enriched TSA medium with 100g/L 
cycloheximide. Colonies of the predominant 
morphology were selected at random from each 
plate. 

A collection of 326 isolates was established and so 
far a sample of 183 isolates (56%) has been 
characterized by Rep-PCR (Repetitive Extragenic 
Palindromic Sequence PCR) using ERIC1R-ERIC2 
primers. 80 different fingerprints were observed 
using an 80% identity cutoff to discern groups. 
Higher species richness (Chao 1 estimator) was 
observed in summer and autumn 2010 and winter 
2011 samples, and lower in autumn 2011 surveys. 
One isolate representing each fingerprint pattern 
was identified by 16S rARN gene partial sequence 
analysis. These results associated the isolates with 
genus Curtobacterium, Herbiconiux, Leucobacter, 
Mycobacterium, Microbacterium, Aeromicrobium, 
Cellulosimicrobium, Kineococcus, 
Methylobacterium, Agrobacterium, Rhizobium, 
Roseomona, Bacillus, Paenibacillus, 
Staphylococcus, Sphingomonas, Brevundimonas. 
The dominant group corresponded to order 
 Actinomycetales (59% of analyzed isolates) while 
the dominant genus were  Curtobacterium and 
Microbacterium (44%). The bacteria genus 
identified in yerba mate leaves and stems were 
different from those that had been previously 
isolated from yerba mate roots and rhizosphere. 
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actic acid bacteria (LAB) are used in food 
biotechnology and efficient control of these 
processes requires an increase in our 

knowledge of bacterial behaviour under stress 
conditions. Malolactic fermentation (MLF) in wine is 
a deacidification process of the decarboxylation of 
L-malic acid by the malolactic enzyme and is a 
result of the metabolic activity of LAB. Oenococcus 
oeni is the species of LAB that is most often 
responsible for MLF and has shown to be able to 
successfully survive the challenging wine 
environment. Some Lactobacillus species have 
also displayed the ability to survive the harsh wine 
conditions, of which the species Lb. plantarum has 
shown good potential as a starter culture. The 
selection criteria to consider when selecting LAB 
include the ability to tolerate low pH, high ethanol 
and SO2 concentrations, good growth 
characteristics under winemaking conditions, ability 
to survive the production process, inability to 
produce biogenic amines (BA), as well as 
production of aroma compounds that could 
potentially contribute to a favourable wine aroma 
profile. In this work, we report technological and 
enological characterization of five O. oeni and 
eight Lb. plantarum isolates obtained from MLF of 
Patagonian Pinot Noir wine (Vintage, 2008). The 
stress conditions tested (pH, ethanol content, 
lysozyme and sulfite concentration) were chosen 
trying to mimic the real conditions of winemaking 
process in the Patagonia region. β–glucosidase 

and tannase activities were followed by a 
spectrophotometric method, malolactic activity was 
measured using an enzymatic kit and the 
possibility to produce BA was screened by 
searching hdc, odc, tyrdc genes (histidine, 
ornithine and tyrosine decarboxylases). Growth of 
Lb. plantarum isolates was studied under four pH 
values: 3.5, 3.6, 3.7 and 3.8. In all pH tested the 
average maximal population of Lb. plantarum 
isolates decrease to 20% with respect to optimal 
conditions (MRS, pH 5.5). Similar results were 
found with O. oeni isolates (24%) in comparison to 
optimal conditions (MLO, pH 4.8). Regarding 
ethanol tolerance, the growth rate of Lb. plantarum 
isolates drop to 41.4% and 24.4% in presence of 
10% and 14% ethanol, respectively, while, O. oeni 
isolates growth rate drop to 15% and 9.4%, 
comparing with optimal conditions. Furthermore, 
LAB isolates were investigated for their tolerance 
to sulfite and lysozyme by culturing them in 
presence of sodium metabisulfite (50, 250 and 500 
ppm) or lysozyme (100, 250 and 500 ppm). O. 
oeni isolates showed lower tolerance to sulfite and 
lysozyme than Lb. plantarum isolates. On the other 
hand, all isolates showed significant activity tanase 
and β–glucosidase. Finally, the screening of 
decarboxylase genes was negative for all LAB 
isolates studied. Further studies, including 
activation condition and microvinifications, should 
be made in order to evaluate the actual behaviour 
of these isolates as malolactic starters in wine. 
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oastal sediments hold a great diversity of 
microorganisms, which play an essential 
role in marine ecosystem processes. In-

depth studies of microbial communities are 
essential to understand their functioning, as well as 
the effect of anthropogenic impacts on community 
structure, function and microbial services. The aim 
of this study was to characterize bacterial 
communities that inhabit hydrocarbon-polluted 
intertidal sediments from North-Central (NCP) and 
South Patagonia (SP), with emphasis in 
hydrocarbon-degrading bacteria. 
Composite intertidal sediment samples were 
retrieved at two hydrocarbon-polluted sites in fall of 
2008: Córdova Cove (NCP) is mainly polluted with 
crude oil (samples CC08-1 and CC08-2) and Orion 
Plant, located in Ushuaia Bay (SP), is mainly 
polluted with oil-refined products (sample OR08). 
In addition sample PF08, collected at Valdes 
Peninsula (NCP), was used as a non-polluted 
control site. Pyrosequencing of the V4 
hypervariable region of 16S rRNA genes from 
Bacteria resulted in approximately 100,000 reads 
from the four sediment samples. Coverage values 
ranged from 82.6 to 88.1%. CC08-2 showed the 
highest richness and diversity, with almost 3,900 
and 7,600 observed and estimated OTUs, 
respectively (defined at ≥97% sequence identity). 
Richness and diversity decreased in the following 
order: CC08-2 > PF08 > CC08-1 > OR08. 
Accordingly, OR08 and CC08-1 showed the 

highest species dominance, followed by PF08 and 
CC08-2. 
In sample CC08-1, Psychromonas and Vibrio were 
highly abundant, representing 16.1% and 2.4% of 
the reads, respectively. These genera are 
facultative anaerobe microorganisms that have 
been linked to hydrocarbon biodegradation, which 
was in agreement with the nature of this sediment 
sample (high organic matter content including 
hydrocarbons, low oxygen content and fine 
granulometry). On the other hand, OR08 showed 
the presence of various evenly distributed genera 
associated with hydrocarbon degradation, 
including: Sulfitobacter (1.4%), Glaciecola (2.1%), 
Marinobacter (1.2%), Oleispira (2.9%), 
Nocardioides (1.9%), Pseudoalteromonas (2.4%) 
and Psychrobacter (1.3%). In CC08-2, sequences 
assigned to the Glaciecola genus represented 
1.2% of the reads. In addition, members of other 
taxonomic families known to contain hydrocarbon 
degraders were detected in this sample, although 
sequences could not be classified at the genus 
level, suggesting the presence of yet undescribed 
hydrocarbon degrading bacterial populations. On 
the other hand, most genera for which 
hydrocarbon degrading organisms were described 
were found at low abundances in the non-polluted 
site. The high heterogeneity of the bacterial 
communities from polluted sediments of Patagonia 
highlight the importance of the local environmental 
conditions and the presence of microniches in the 
structuring of the bacterial communities. 
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aguna (L) Azul and L. Diamante are high 
altitude Andean lakes located at the 4500 m 
altitude in the Andean desert (Puna) in the 

Argentine northwest. Both lakes are exposed to 
extreme environmental conditions but they differ in 
several aspects such as their salinity contents 
(salinity 5% for L. Azul and 19.4% for L Diamante). 
The microbial communities that have evolved 
within these high-altitude aquatic ecosystems must 
tolerate chemical and physical stresses such as 
wide fluctuations in daily temperatures, 
hypersalinity, and variable pH. They are adapted to 
survive under the presence of high levels of UV 
radiation, low levels of nutrients, and high 
concentrations of heavy metals, especially arsenic. 
The aim of this work was to characterize wild 
isolates, under planktonic and biofilm-forming 

conditions, of spore-forming Bacilli isolated from 
these environments under different stresses that 
would be routinely present in their natural habitats. 
The collected and characterized strains 
(genotypically identified as B. amyloliquifaciens 
and B. subtilis) were measured in their capacity to 
form biofilms under different salinity conditions (1 
to 25 % of NaCl concentrations), tolerance to a 
wide range of temperature fluctuations (-40 °C to 
70 °C) and UV-B tolerance. Our results indicate 
that the wild Andean isolates are more resistant 
than Bacillus strains isolated from more moderate 
environments. The idea that resistance to UV-B 
could be related to adaptation to high salinity, 
temperature fluctuations and other stresses is 
discussed. 
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he presence of Fusarium species in 
cultivated soils is commonly associated with 
plant debris and plant roots, and also 

associated as soil saprophytes. This ability can be 
attributed to the capacity of Fusarium species to 
grow on a wide range of substrates and their 
efficient dispersion mechanisms. Zero-tillage and 
minimum tillage respond to the need to maintain 
and / or improve the quality of natural resources in 
the agricultural production process. The aim of this 
study was to examine the diversity of soil Fusarium 
spp. under different crop rotations and depths, in 
systems under zero tillage. Soil samples were 
obtained from the Barrow Experimental Station, 
Tres Arroyos, Buenos Aires Province, Argentina. 
The soil is a typical petrocalcic argiudol, Serie Tres 
Arroyos and the experimental design was a 
randomized block with three replications. 
Sequences consisted of five different crop 
rotations: I: Agricultural conservation: Wheat-
Sorghum-Sunflower; II: Mixed agriculture/livestock 
with pastures: Wheat-Sorghum-Soybean-Canola, 
III: Winter agriculture in limited soils: Wheat-
Canola-Barley-Soybean 2nd, IV: Traditional mixed 
with annual forage: Wheat-Oat/Vicia-Sunflower; V: 
Intensive agriculture: Wheat-Barley-Canola, 
Soybeans 1st and 2nd. The soil samples were 
taken with a hydraulic borer to a depth of 20 cm, 
and each one was differentiated in 0-5 cm (a), 5-10 
cm (b) and 10-20 cm (c). Samples were washed 

and 50 soil particles of each sample were placed 
on Petri dishes containing potato dextrose agar 
(PDA 2%). The fungal colonies with Fusarium 
characteristics were taken and subcultured in Petri 
dishes with carnation leaf agar (CLA). The 
Fusarium species were identified by morphological 
characteristics and by using PCR reactions with 
species-specific primers. For F. solani 
confirmation, a part of the elongation factor 1-α 
(EF-1α) gene was amplified, purified and 
sequenced. One hundred twenty two isolates of 
Fusarium were obtained: F. equiseti, F. 
merismoides, F. oxysporum, F. scirpi, and F. 
solani. The most prevalent species was F. 
oxysporum, wich was observed in all sequences 
and depths. The Tukey‟s test showed that the 
relative frequency of F. oxysporum under intensive 
agricultural management was higher than in mixed 
traditional ones. The first 5 cm of soil showed 
statistically significant differences respect to 5-10 
cm and 10-20 cm depths. The ANOVA test for the 
relative frequency of F. equiseti, F. merismoides, 
F. scirpi and F. solani, did not show statistically 
significant differences. We not found significant 
differences in the effect of crop rotations and depth 
on Shannon, Simpson and species richness. 
Therefore we conclude that the type of crop 
rotation and the sampling depth did not affect the 
alpha diversity of the Fusarium community in this 
system. 
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he adoption of plastic bags for storage of dry 
grains is a tool in gradual increase in the 
postharvest system in Argentina and in the 

world. The bags are waterproof and have a 
significant gas-tightness. The constitution of the 
new atmosphere, where CO2 concentration 
increases toward the end of storage, would not 
only have a controlling effect on the development 
of insects and fungi. Among the effects which may 
cause the latter when the kernels are stored above 
14.5% moisture is the production of mycotoxins. 
The aim of this study was to characterize fungal 
populations, particularly the mycotoxigenic present 
in corn stored in plastic bags and the extrinsic and 
intrinsic factors which the intergranaria 
atmosphere, which could affect its presence. We 
analyzed 270 samples of corn stored for five 
months, in five plastic bags (60 m in length) 
located in the southeast of Buenos Aires province, 
Argentina. Three samples were performed during 
storage in six zones of the bag. In each area 
samples were taken at three depths in the profile 
granario environment. Fungal biota was evaluated 
using the method of counting in Petri dishes in two 
culture media: yeast extract agar, glucose, 
chloramphenicol (YGCA) and dicloran agar with 

18% glycerol (DG18). The identification of isolates 
was performed using conventional techniques and 
molecular taxonomy (Fusarium sp.). The 
composition of CO2 and O2 was recorded using a 
portable gas meter. The temperature profile of the 
ambient granario and water pH were also 
recorded. Moisture grain storage was between 
15.6 and 17%. The O2 concentration was reduced 
to values close to 1%, while CO2 increased 
towards the end of storage at 25% values. Species 
of Fusarium sp. were isolated in three stages and 
throughout the profile during storage, although 
their presence was reduced in the samples 
analyzed at the end, on average 37%. At the 
beginning Aspergillus was recovered in 18% of the 
corresponding samples. Penicillium sp. was 
identified in the three stages in all samples 
analyzed, corresponding to P. funiculosum, the 
highest frequency of isolation. Eurotium sp., 
Wallemia sp. and yeasts were identified in the 
three periods evaluated. While granario 
environmental conditions did not limit the 
development of fungal populations, in particular 
those considered potential producers of 
mycotoxins (A. flavus and Fusarium sp.) their 
composition was changing to the end of storage. 
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n this work we studied three saltern ponds of La 
Pampa, Argentina (Salitral Negro, La Colorada 
Grande and Guatraché), originated by the 

invasion of an ancient sea, million years ago. After 
sea regression, seawater entrapped in lagoons 
suffered evaporation, generating salt deposits. 
These deposits are at present working mines 
commercially exploited for the production of salt, 
but there not exist studies about their 
microbiological diversity. Indeed, their importance 
as a source of biological resources 
(micoorganisms, enzymes or other microbial 
compounds) has not been explored. To face up 
this study a seasonal sampling schedule was 
performed, and water samples were analyzed both 
for microbial diversity and for physicochemical 
characteristics. The biodiversity was studied by 
culturable and non-culturable methodologies. For 
the first, once pure cultures were obtained, 
comparison of the sequences of the genes 
codifying the 16S rRNA subunit was performed. 
Seven microorganisms were determined, 
belonging two of them to the Bacteria domain 
(Salicola sp. and Salinibacter ruber) and the other 

five to the Archaea domain (Haloarcula, 
Halobacterium and Halorubrum genera). By non-
culturable methods, DNA from water samples was 
analyzed by Denaturing Gradient Gel 
Electrophoresis (DGGE). A high percentage of the 
obtained sequences resulted from unknown 
haloarchaea and bacteria, being the unicellular 
algae Dunaliella sp. and the nanoflagellated 
Halocafeteria seosinensis the only identified 
Eukaryotes. Isolated microorganisms were tested 
for the production of antimicrobial compounds, as a 
way for studying the ecological relationship 
between them. By top agar assays in Petri dishes, 
antagonic behavior was detected between different 
isolates. It was evidenced by the presence of 
growth inhibition halos in the sensible strains. For 
the physicochemical analysis, NaCl content, pH, 
temperature and ionic composition were 
determined. Guatraché saltern showed more 
different conditions respect to the other two 
environments. 
Work has been supported by AECI (Agencia 
Española de Cooperación Internacional) and 
CONICET. 
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he symbiotic association between 
mycorrhizal fungi and the roots of plants is 
widespread in nature. There are several 

different types of fungi that form these 
associations, but for agriculture, the arbuscular 
mycorrhizal fungi (AMF) of the Phylum 
Glomeromycota are most important. AMF form a 
symbiotic association with more than 80 % of land 
plant families. AMF benefit their host principally by 
increasing uptake of relatively immobile phosphate 
ions, due to the ability of the fungal ERM to grow 
beyond the phosphate depletion zone that quickly 
develops around the root. In return, the fungus 
receives organic carbon (C) from the host plant. It 
is still little known how different agricultural 
management impact on arbuscular mycorrhizal 
fungi. The objective of this work is to detect 
changes in the arbuscular mycorrhizal fungi 
diversity in soils under different agricultural 
practices. For this reason, we performed 
pyrosequencing of a DNA fragment coding for the 
rRNA large subunit region (LSU) of 
Glomeromycota from 3 different fields under 3 
types of soil management (good agricultural 
practices, GAP; bad agricultural practices, BAP; 
non altered soils or natural environments, NE) in 
Viale, Entre Ríos province, Argentine. Twelve soil 
samples were taken from 3 sites uniformly 
distributed along a line transect in each field (4 
samples per site). Total soil microbial DNA was 
extracted and submitted to nested PCR reactions. 

Pyrosequencing of D2 LSU region was performed 
on a Genome Sequencer FLX System (Roche 
Applied Science). We achieved 31078 high quality 
pyrosequencing reads that were uploaded into the 
open-source QIIME project. The analysis of LSU 
rDNA regions allowed us to assign unequivocally 
76.7% of all sequences to the Glomeromyce-
tes class, 75.7% of which were included in 
the Glomeraceae family (Order Glomerales). The 
taxonomic distribution of the sequences obtained 
showed that only 0.4% of sequences were 
assigned to the Basiomycota phylum. We found 
813 OTUs at a similarity level of 97%, most of 
them related to the Glomus genus. The proportion 
of AMF taxa was particularly elevated in GAP fields 
but richness estimators were unexpectedly lower 
than BAP and NE soil samples, with equitability 
indices high and similar to all the other samples 
analyzed. Principal component analysis of 
membership differences exposed a clear 
separation of GAP samples and a clustering of 
BAP and NE treatments, revealing dissimilarity in 
AMF occurrence between the agricultural 
managements. In conclusion, the pyrosequencing 
analysis of LSU region allowed us to evaluate AMF 
diversity in soils. In addition, these findings showed 
that AMF richness and diversity could be affected 
by good agriculture practices favoring the 
establishment of particular mycorrhizal 
communities. 
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rsenic is a toxic metalloid present in a 
variety of environments. It can be released 
by either natural weathering of rocks or by 

anthropogenic activities. Arsenic is found in the 
oxidation states +5 (arsenate), +3 (arsenite), 0 
(elemental arsenic), and -3 (arsine). Contamination 
of drinking water supplies with inorganic soluble 
forms, arsenite and arsenate, has often been 
reported, thus arsenic has been identified as a 
major risk for human health in different parts of the 
world. The biogeochemical cycle of this element 
strongly depends on microbial transformation, 
which affects the mobility and distribution of 
arsenic species in the environment. Several 
bacteria involved in transformation processes 
comprising reduction, oxidation and methylation of 
arsenic species have been previously described. 
Samples were obtained from four different water 
wells at “Los Pereyra”, a village placed east 
Tucuman, known as a the region presenting the 
higest arsenic levels in drinking water in the 
province. The samples showed arsenic 
concentrations between 0.20 and 2.10 mg/L, 
higher than permitted level (0.10 mg/L) in drinking 
water (WHO; World Health Organization) 

The aim of this study was to investigate bacterial 
communities associated to the arsenic cycle in 
drinking water of “Los Pereyra” and their growth 
conditions. 
A cultivation-based approach involving organic 
electron donors was used in progressive arsenic 
enrichment cultures at different As(III) and As(V) 
concentrations. Bacterial communities able to grow 
up to 20 mM (arsenite) or 400 mM (arsenate) were 
obtained in aerobic and anaerobic enrichment 
cultures. Composition of arsenic resistant and 
metabolizing bacterial populations was analyzed 
by 16S rDNA DGGE electrophoresis. Cluster 
analysis (UPGMA) of DGGE profiles showed 
changes in bacterial communities depending on 
arsenic oxidation state (3+ or 5+) and their 
concentration. 
In order to determine the presence of genes 
involved in arsenic tolerance or metabolism in the 
bacterial communities, a genetic screening was 
carried out using PCR amplification. The presence 
of arrA (anaerobic arsenate reductase) and arsB 
(aerobic arsenite reductase) genes in some 
enriched populations, allow us to confirm their 
hypothetical participation in the arsenic 
biogeochemical cycle and its arsenic tolerance. 
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ovine mastitis is an infectious disease 
affecting dairy cows and remains the most 
economically important disease, causing 

decreased milk production and low-quality milk. 
Streptococcus uberis appears to be the most 
prevalent environment agent. Measures applied to 
the prevention and treatment include post milking 
teat disinfection, proper maintenance of milking 
equipment, antibiotic therapy and culling of 
chronically infected cows. Intensive administration 
of antibiotics is accompanied by an increase in 
resistance. The ineffectiveness of these 
procedures to reduce the rate of new infections 
has directed research studies towards the search 
for alternative control methods. Bacteriocins offer 
an alternative treatment as potential antibacterial 
agents for the treatment of mastitis. It is known that 
S. uberis produces bacteriocins with activity 
against other strains. The aim of this project was to 
determine the presence of bacteriocins associated 
genes in 43 S. uberis strains isolated from bovine 

mastitis: ubaA, ubaAI, ubIA, nsuA and nsuB. It is 
important to note that there are no search studies 
for alternative strategies aimed at prevention and 
control of bovine mastitis in our country. Thus arise 
the need for further studies on the antimicrobial 
substances produced by strains of S. uberis and its 
antagonistic capacity against the most prevalent 
pathogens associated with bovine mastitis in dairy 
herds in Córdoba. The results shown that ubaA, 
ubaAI, ublA, nsuA and nsuB genes were present in 
62.7%, 76.9%, 80%, 8.69% and 26.08%, 
respectively in the S. uberis strains. These results 
could be important to evaluate the antimicrobial 
effect on different mastitis pathogens and may 
serve as the basis for future formulations for the 
treatment of clinical mastitis in lactating cows or in 
the teat during the dry period. Finally, the study 
contributes to epidemiology area for the 
development of new strategies to improve the 
health status of dairy herds.  
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etagenomics is important to understand 
the ecology and evolution of microbial 
ecosystems. In this study, we describe the 

use of bioinformatics tools for the assessment of 
nifH gene biodiversity in soil metagenomes. 
Metagenomic libraries were generated from 
Argentina Pampean Region soils subjected to 
different agricultural practices (crop rotation with 
nutrient amendment, monocropping without 
nutrient reposition, and non-cultivated soil). 
Additionally, we examined the diversity of the 
diazotrophics assessing the nifH mRNAs in the 
RNA isolated directly from soils. 
To retrieve nifH orthologous genes from the meta-
databases two different in silico approaches were 
applied. Firstly, the construction of a nifH database 
with all amino acid sequence records nifH related 
entries from the Genbank Database. The nifH 
sequences were aligned with ClustalW, visualized 
and manually corrected using Seaview, and used 
to build a Hidden Markov model (HMM). Secondly, 
a functional search of the annotated metagenomes 
in the MG-RAST metagenomics analysis server 
was performed. Retrieved hits obtained were 
visually inspected to remove poorly aligned 
sequences. Both searches resulted in 22 
sequences apparently nifH orthologous with e 
values < 1e-12. After blastn and tblastx analysis in 
the NCBI resulted in only 6 nifH sequences, which 
were compared to the phylogenetic tree by Zher et 
al., 2003 to assign a phylogenetic position. 
Altogether these results suggested that the 
functional groups such as nitrogen fixers are low 

represented in the metagenomic datasets we 
examined. Recovered sequences fell into three 
different groups, two related with the subcluster 
1K, and one with 1A. Most (3) 1K sequences were 
similar to uncultivated soil bacteria.  The other 1K 
subgroup was closely related to Bradyrhizobium 
sp. Two other sequences were similar to 
Anaeromyxobacter sequences. 
About 50 clones carrying nifH cDNA from three 
differently managed soils were analysed. The 
nucleotide sequences were confirmed as nifH 
sequence by using blast programs, and imported 
into the ARB program to compare with the 
publically available nifH database (Zehr et al., 
2003). We found that the nifH sequences of 
uncultivated soil showed high diversity and 
distributed among several subclusters in group I, in 
particular subgroups 1P, 1A and 1B (69%, 15% 
and 15% respectively). In contrast, the sequences 
from the cultivated soils showed lower diversity, 
mostly similar to the orders Rhizobiales and 
Burkholderiales, within the sublclusters 1J and 1K. 
In general, the sequences are grouped according 
to soil agronomic practices, suggesting that the 
composition of the active diazotrophic community 
is strongly affected by agronomic practice. 
In conclusion, these results show that the 
diazotrophic community can be studied not only by 
an in silico approach but also by functional 
methodology, and that in future both methods 
should be complementary to assess nitrogen 
fixation communities in environmental samples. 
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dible native plants from North Patagonia 
constitute an important source of yeast 
strains with interesting features to be 

potentially applied in the regional industry. The aim 
of this work was to study the yeast biodiversity 
associated to the fruits of three native plants from 
North Patagonia (Schinus johnstonii –Molle–, 
Ephedra ochreata –Solupe–, and Lycium chilense 
–Yaoyín–) and to evaluate features of interest for 
biotechnological processes, such as enzymatic 
and killer activities. Sampling of the native fruits 
was carried out for two consecutive years (2010-
2011). Total yeasts were isolated on GPY-agar 
plates after different pre-isolation treatments: A) 
Sonication and agitation of fruits in sterile water, B) 
Incubation of fruits on a selective medium 
supplemented with 8% ethanol at 10°C (30 days) 
and 30°C (15 days) and C) Natural fermentation of 
aseptically macerated fruits. Yeasts were identified 
by PCR-RFLP analysis of ITS1-5, 8S-ITS2 region 
and confirmed by sequencing. After treatment A, 
total yeast count from Yaoyín fruits was 0,82 x 
10

2
±0,58 x 10

2
 UFC/fruit, 8,15 x 10

2
± 2,02 x10

2
 

UFC/fruit from Solupe and 2,53 x 10
5
±1,86 x 10

5
 

UFC/fruit from Molle. The most frequent yeast 
species from Yaoyín after treatment A were 
Cryptococcus saitoi (51,3%) and Cryptococcus 
albidus (28,2%). Aureobasidium pullulans (17,8%), 
Debaryomyces hansenii and Candida glabrata 
(14,3% each) were the most frequent species from 

Solupe, and C. saitoi (46,9%) and A. pullulans 
(30,6%) from Molle. After pre-isolation method B, 
the most frequent species was Pichia kudriavzevii 
(63,0%) independently from the analyzed plant; 
while after treatment C the most frequent species 
were C. saitoi (28,6%) and A. pullulans (15,9%). A 
qualitative screening of some relevant enzymatic 
activities (protease, pectinase, xylanase, β-
xylosidase, α-ramnosidase and β-glycosidase) was 
carried out on solid media using isolates 
representative of each different plant and pre-
isolation treatment. All isolates evaluated showed 
β-glucosidase activity. Additionally, the isolates 
belonging to A. pullulans presented the complete 
set of enzymatic activities tested. C. albidus and 
Periconia prolific evidenced protease activity and 
Rhodotorula nothofagi and Cryptococcus aerius 
showed pectinase activity. Regarding killer activity, 
only the 16% of the studied strains showed a 
positive phenotype against collection strains C. 
glabrata NCYC 388 and S. cerevisiae P351. This 
work represents the first survey of yeasts 
associated with native plant fruits in North 
Patagonia. Our results strongly support the need 
for different pre-isolation treatments in order to 
have a complete picture of the microbial 
communities associated with fruit surfaces. 
Additionally, we demonstrated that native plants 
are a valuable reservoir of yeast biodiversity that 
can be assessed for industrial applications. 

E 

mailto:mer412@yahoo.com.ar


 
 

Biodiversidad 

 
BD15 DIVERSITY ANALYSIS OF LAB POPULATION ASSOCIATED WITH A PATAGONIAN MERLOT WINE BY 

CULTURE-DEPENDENT AND CULTURE-INDEPENDENT METHODS 
 

Danay V Valdés La 
Hens

1
, Barbara B Bravo Ferrada

1
, Lucrecia D Delfederico

1
, Adriana C Caballero

23
, Adriana C Caballero

4
. 

1
Lab. de Microbiología Molecular, Depto. de Ciencia y Tecnología, Univ. Nac. de Quilmes, Buenos 

Aires. 
2
Fac. de Ciencia y Tecnología de los Alimentos, Universidad Nacional del Comahue, Río Negro . 

3
Fac. 

de Ingeniería, Universidad Nacional del Comahue, Neuquén. 
4
IDEPA CONICET-Universidad Nacional del 

Comahue, Neuquén.  

dvhens@unq.edu.ar 
 

alolactic fermentation (MLF) is responsible 
for the conversion of l-malic acid to l-lactic 
acid and CO2 and is carried out by species 

of LAB, mainly Oenococcus oeni and Lactobacillus 
plantarum. The LAB metabolism reduces wine 
acidity, and offers stability, taste and flavour. 
RAPD-PCR has been used for identification of LAB 
isolates. However, culture-dependent techniques 
provide incomplete results. PCR amplification of 
different genes, in combination with denaturing 
gradient gel electrophoresis (PCR-DGGE) gives an 
alternative to avoid physiological growth problems. 
The sequences of variable regions of 16S rRNA 
gene and rpoB gene were used in PCR-DGGE 
analysis for bacterial identification in wine samples. 
The aim of this work was to study the diversity of 
LAB population at the beginning (iMLF), at the 
middle (mMLF) and at the end (fMLF) of MLF of a 
Patagonic Merlot wine produced in the High Valley 
of the Río Negro, Argentina, by culture-dependent 
and culture-independent methods. By culture-
dependent method, Lb. plantarum was the most 
frequently bacterial species founded and it was 
also showed by PCR-DGGE in all stages of MLF. 
The strong presence of Lb. plantarum could 

suggest a positive intervention in the MLF process, 
since strains belonging to this species have been 
described as good consumers of malic acid. The 
collection of Lb. plantarum isolates was typified by 
PCR-RAPD using Coc primer and it made possible 
to obtain additional information about the 
participating genotypes. The presence of O. oeni 
was only revealed by culture-independent 
methods. The failure to isolate O. oeni could mean 
that it was present but was overgrown by other 
faster growing bacteria during previous 
enrichment. Culture-independent PCR-DGGE 
method, using 16S rRNA and rpoB genes, allow 
the identification of Lb. plantarum and O. oeni as 
the main species present in all stages of MLF. 
Other species than Lb. plantarum identified by 
PCR-DGGE of the V3 region of 16S rRNA gene 
differ from those identified by PCR-DGGE of rpoB 
gene and culture-dependent method. The present 
study offers for the first time a combination of 
culture-dependent and culture-independent 
methods, and proposes the use of two different 
genes for a better knowledge of LAB community 
present in MLF of Patagonian wines. 
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here is some evidence that some AM 
species stimulate different barley varieties 
growth through the increasing of plant 

biomass. These benefices to the host plant depend 
on the viability and infectivity of AM propagules in 
the rhizosphere. Propagules viability can be 
altered by biotic or abiotic factors, such as 
chemical fertilization applied in agricultural 
production. The knowledge of biodiversity of AM 
fungi associated to crops is a pre-requisite for an 
effective management and sustainable agricultural 
system. In this work, the effect of different 
inorganic fertilization inputs (Sulfur (S), sulfur and 

phosphorus (SP), sulfur and nitrogen (SN) and 
sulfur, phosphorus and nitrogen (SPN)) on the 
biodiversity and root colonization of AM fungi 
associated to three barley crop areas of Buenos 
Aireswas assessed. Several AM species were 
isolated and characterized through morphological 
taxonomy of spores and observation of mycorrhizal 
roots. Glomus geosporum, Glomus aggregatum, 
Gigaspora margarita, Gigaspora decipiens, 
Scutellospora fulgida, Glomus spp. and fine 
endophytes were identified. Viability of their 
propagules was also evaluated. 
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lthough environmental microorganisms have 
a decisive role in ecosystem functioning, the 
underlying mechanisms shaping microbial 

communities and establishing their biogeographic 
patterns are still poorly understood. With the goal 
of increasing our understanding of the 
biogeographic distribution and functional traits of 
microorganisms from cold, polluted coastal 
sediments, we are performing a comprehensive 
characterization of the structure and function of 
microbial communities from sediments of four 
hydrocarbon-polluted cold regions (Potter Cove, 
Antarctic Peninsula; Ushuaia Bay, Tierra del Fuego 
Island; Värtahamnen, Baltic Sea; Adventfjord, 
Svalbard Archipelago). This project is the result of 
an international collaboration between researchers 
of Argentina, USA, Sweden and Norway, and has 
been funded by the Community Sequencing 
Program of the Joint Genome Institute (JGI-DOE, 
USA). Microbial community structure is being 
analyzed by sequencing 16S/18S rRNA gene 
amplicons using both 454-Titanium and Illumina 
platforms (pyrotags and i-Tags, respectively). Up to 
date, we have analyzed pyrotags from 18 sediment 
samples of three regions (Potter Cove, Ushuaia 
Bay and Baltic Sea, approximately 250,000 reads). 
The two Southern Hemisphere regions were 
homogeneous both in diversity and composition, 
but showed significantly lower diversity and 
different composition than the Baltic Sea 
communities. Flavobacteria, Gammaproteobac-
teria, Deltaproteobacteria and protists (Alveolata, 

Stramenopila) were abundant in all samples. 
However, Deltaproteobacteria associated with 
sulphate reduction were significantly more 
abundant in the South Hemisphere sites, while 
Betaproteobacteria, Anaerolineae and 
methanogenic Archaea were distinctive of the low 
salinity Baltic Sea samples, indicating differences 
in carbon cycling in these two different 
environment types. The metabolic potential of the 
microbial communities is being analyzed by 
metagenomic shotgun sequencing. Approximately 
7 billion reads have been generated using an 
Illumina HiSeq platform with 2 x 151 bp cycles. On 
average, 17% of the reads were able to be 
mapped to assembled contigs 0.8 to 100 Kb in 
length. In accordance with pyrotag analysis, the 
taxa most frequently identified in the sediment 
metagenome were Flavobacteria, Deltapro-
teobacteria and Gammaproteobacteria. Megablast 
analysis showed a high number of contigs related 
to genome sequences from the sulfate-reducing 
hydrocarbon degraders Desulfatibacillum 
alkenivorans AK-01, Desulfoco-ccus oleovorans 
Hxd3, Deltaproteobacterial strain NaphS2, as well 
as the enrichment culture N47. We will further use 
the deep metagenomic sequencing data to identify 
key environmental components that contribute to 
the selection of particular genetic traits, to infer 
how pollution affects microbial services, and to 
analyze the diversity, functional redundancy and 
biogeography of hydrocarbon biodegradation 
genes and pathways. 
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mall regulatory non-coding RNAs (sRNAs) 
are key players in post-transcriptional 
regulation of gene expression in 

prokaryotes. Hundreds of putative sRNA genes 
have been identified in several species, but the 
biological function of most sRNA genes remains 
unknown. We have computationally identified and 
experimentally detected a set of candidate sRNA 
genes in the nitrogen-fixing and root nodule 
symbiont, Sinorhizobium meliloti. The sm8 gene 
encodes an sRNA transcript of ca. 80 nt, that 
accumulates in stationary phase and achieves 
higher levels in minimal rhizobial defined medium 
(RDM) than in complex tryptone-yeast (TY) 
medium. In order to explore the biological function 
of Sm8 sRNA, we carry out a dual approach. On 
one hand, we are characterizing the Sm8 regulon 
(see Lagares (h) et al, this meeting). On the other 
hand, we are investigating the environmental 
conditions that control sm8 expression. To this 
end, we constructed an S. meliloti strain bearing a 
chromosomal gfp reporter fusion under the control 
of the wild type sm8 promoter (Psm8). In agreement 
with Northern blot observations, the Psm8-gfp fusion 
showed a growth phase dependent induction with 
maximal expression in stationary phase, 

irrespective of the utilized growth medium. The 
Psm8-gfp expression pattern of an isogenic AHL

-
 

mutant (ΔsinI) showed that Psm8 induction is not 
due to AHL-dependent quorum sensing. We 
noticed that the Psm8-gfp expression level was 
inversely correlated with the quality of the nitrogen 
(N) source present in growth media, as follows: 
RDM (5 mM N as nitrate) > VMM (19 mM N as 
ammonium) > TY (~45 mM N as aminoacids). 
Thus, we hypothesized that Psm8-gfp expression 
could be linked to the complexity and/or availability 
of the N source. In line with this hypothesis, we 
found that the addition of tryptone, glutamate, 
glutamate+ammonium, or glutamine, to the RDM 
medium, all strongly repressed Psm8-gfp expression 
in a concentration-dependent manner. These 
results suggest that Psm8 activity would be 
controlled by N availability, and that Sm8 might be 
involved in the regulation of nitrogen metabolism in 
S. meliloti strain 2011. Ongoing complementary 
genetic approaches (i.e., the use of S. meliloti 
mutants affected in N-regulatory proteins and 
generalized transposon mutagenesis to look for 
mutants that lost Psm8 expression) would provide 
further support to these findings.  
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he completed genome sequence of Laccaria 
bicolor, provides useful information on 
functional genomic analysis in this model 

organism. According to previous studies in our 
laboratory on the dikaryotic strain S238N, L. bicolor 
is susceptible to Agrobacterium-mediated 
transformation (AMT). These studies showed 
mostly a single integration pattern at different 
places on the fungal genome. Besides, no clear 
homology or micro-homology was found between 
the T-DNA borders and the genome integration 
sites, with a bias toward integrations on coding 
regions of Laccaria genome and thus proving to be 
a useful tool for construction of insertional 
mutagenesis libraries  
In the light of these results, this methodology was 
used to generate an AMT library on the 
monokaryotic strain S238N-H82 (sequenced). This 
approach would provide insights in the integration 
pattern on a monokaryotic genetic background and 
also in the obtention of insertional mutans showing 
different growth phenotypes compared to the wild 
type fungus. 
A library consisting of 1250 independent 
transformants was constructed using the binary 
vector pHg/pBks, which allows the plasmid recue 

of the T-DNA insertion place in the fungal genome. 
200 S238N-H82 transformants were chosen at 
random, and gDNA was extracted, digested, 
ligated and transformed into E. coli TOP10. The 
plasmids carrying the T-DNA insertions sites were 
rescued, sequenced and analysed to obtain the 
insertion site sequences in Laccaria genome. From 
the analysed sequences, 68% belonged to genes 
and 32% to intergenic regions. This result supports 
previous analyses in the dikariotic strain. 
All transformants were screened on complete and 
minimum media to find distinctive phenotypes. 7% 
of them differ in growth from the wild type. These 
phenotypic monokaryotic mutants were crossed 
with the compatible monokaryotic strain S238N-
H107. Particularly, two of the dikaryotic strains 
obtained maintained the parental monokaryiotic 
mutant phenotype. The T-DNA insertion sites were 
analysed in both parental monokaryons and their 
growth on liquid and solid minimum media was 
compared with the dikaryotic mutans and wild type 
strains. 
Our results support previous observations in the 
strain S238N and demonstrate the usefulness of T-
DNA insertional mutagenesis in characterization of 
gene function in ectomycorrhizal fungi.     
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rchaea are the third domain of life and their 
biology has been investigated to a limited 
extent. Many of the representative members 

are extremophiles, thus, these unusual microbes 
are a valuable resource for basic and applied 
science. Protein turnover is central to cell 
physiology, however, little is known about protein 
degradation in archaeal cells. Energy-dependent 
proteolysis is fundamental for disposal of defective 
proteins as well as for the regulation of many 
cellular functions. In Archaea two ATP-dependent 
proteases have been identified: the soluble 
proteasome-PAN system and the Lon protease. 
The Lon protease family is divided into two 
subfamilies, LonA and LonB. The LonA subfamily 
consists mainly of bacterial and eukaryotic 
cytosolic enzymes and accounts for 80% of the 
presently known Lon proteases while LonB are 
membrane-bound and predominate in Archaea. 
The archaeal-type LonB has been studied to a 
limited extent and the role of this enzyme in 
archaeal physiology has not been addressed. This 

study explores the function of the LonB protease in 
the model haloarchaeon Haloferax volcanii, which 
flourishes in hypersaline (>2 M NaCl) 
environments. Lon expression was analyzed at the 
transcript and protein levels under different 
conditions. Although relatively constant amounts of 
Lon protein were detected throughout growth and 
under the various conditions tested, Lon mRNA 
levels changed in cells transferred from rich to 
minimal medium and upon down or up shift in 
salinity. To further explore about the role of this 
protease, a deletion mutant (∆HvLon) was 
constructed in H. volcanii by means of the pop-in-
pop-out method. This strain was only obtained 
when the cells were first complemented with a 
plasmid expressing the Lon protease in trans, 
indicating that LonB is an essential protease in H. 
volcanii and probably in Archaea. Construction of 
conditional mutants able to produce suboptimal 
amounts of Lon is in progress to characterize their 
phenotype. This study provides the first insight into 
the relevance of the Lon protease in archaeal cells. 
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acterial chemotaxis allows microorganisms 
to sense their immediate chemical 
environment and modulate their movement 

accordingly. The main components of this signal 
transduction system are chemoreceptors, which 
sense the chemical stimuli and control the activity 
of the histidine kinase CheA, which in turns 
transmits the signal to the flagellar motors. The 
small protein CheW, structurally homologous to 
one of the domains of CheA, couples the receptors 
with the kinase, playing an essential role in CheA 
control. 
The aim of our work is to understand the precise 
role of CheW, which seems to be more complex 
than that of a simple bridge between the two 
proteins. 
We focused our study in the conserved residues 
R62 in CheW and R555 in CheA. These arginine 
residues lie in equivalent positions in CheW and 
the homologous domain in CheA, and it has been 
shown that replacements in any of them result in 
severe impairment of the chemotactic behavior. 
However, the mutant proteins do not display 
evident defects in function when studied in vitro, 
using chemoreceptor-containing membranes, or in 
kinase control in vivo, suggesting that the 
alteration might affect in a general way the 
organization of the polar chemoreceptor cluster. 
In this study, we use two different assays intended 
to assess the effect of CheW or CheA mutant 

proteins with replacements in R62 or R555 on the 
assembly of polar receptor clusters and on their 
signaling ability. 
We performed a FRET-based assay to measure 
the changes in the kinase activity when cells are 
exposed to different concentration of attractants, 
which allow us to determine whether the sensitivity 
and cooperativity of the system are affected. 
Whereas in CheW-R62 mutants the sensitivity was 
not affected, the cooperativity was reduced. In 
CheA-R555 mutants both parameters showed to 
be more affected. 
Photoactivated localization microscopy (PALM) is a 
powerful technology that permits a detailed 
analysis of the number of chemoreceptors that 
form part of a single cluster, as well as the number 
and localization of chemoreceptor clusters in a 
single cell. Using this technology we did not find 
significant differences between the clusters 
containing wild-type or mutant versions of CheW. 
The effect of the more disturbing mutations in 
CheA on cluster organization remains to be 
determined. 
Taken together, these results suggest that small 
changes in the conformation of the ternary 
complexes may lead to reduced sensitivity and/or 
cooperativity of the system. These differences 
might cause a failure in the amplification of the 
signal, which finally would affect the chemotactic 
response much more than expected. 
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ordetella pertussis is the causative agent of 
whooping cough or pertussis, a highly 
contagious disease of the human upper 

respiratory tract. Among other virulence factors, 
this pathogen synthesizes different serotypes of 
extracellular polymeric filaments called fimbriae 
which act as adhesins enabling B. pertussis 
attachment to host cells. In particular two different 
antigenic variants called Fim2 and Fim3 are 
present in all cellular and some acellular pertussis 
vaccines. Since the vast majority of 
epidemiological reports have showed for decades 
that Fim2 strains prevail in non-vaccinated 
populations while Fim3 strains take over in 
vaccinated communities, it has been proposed that 
a lower immunogenic capacity of Fim3 than Fim2 
could be the driving force for pathogen adaptation. 
Therefore, this work explores the distinctive and 
reciprocal immunoprotective characteristics of both 
fimbriae in the murine model of pertussis infection. 
To this end both Fim2 and Fim3 were extracted 
from their B. pertussis producer strains, Tohama 
and the local clinical isolate Bp305 respectively, 
using 4M urea and heating at 60ºC. The proteins 
were then precipitated with polyethyleneglycol and 
NaCl and further purified by heating and another 
precipitation round. To analyze the immunogenic 
capacities of both fimbriae C3H/HeJ mice were 

immunized intraperitoneally or intranasally  with 
two doses  separated by 2 weeks either with Fim2 
 or Fim3 (50 µg/40µl per mouse). Two weeks after 
the last vaccination, animals were challenged 
against B. pertussis (5x 10

7
 CFU) strains 

expressing either the same or a different fimbria 
variant than that used for immunization. Eight days 
post- challenge, mice were sacrificed and lungs 
excised for bacterial counts. Lung clearance 
decreased by almost two logs as compared to 
naïve mice for animals immunized with Fim2 and 
challenged with the same protein-producing 
strains. When Fim3 was used as a vaccine and the 
matching B. pertussis strain for challenge, 
protection levels were lower than those with Fim2. 
No cross protection was observed between the two 
antigenic variants.  In addition, B. pertussis 
polymeric fimbriae were dissociated into subunits 
with 6M guanidinium hydrochloride.  Lung 
clearance for dissociated fimbriae was about half 
that of the wild type, pointing out the involvement 
of tertiary and quaternary epitopes in the 
establishment of a strong  protective response. 
Statistical analysis demonstrates a significant 
lower antigenic capacity for Fim3 than Fim2 that 
provides experimental grounds to the Fim2-Fim3 
antigenic shift driven by vaccine selective 
pressure.  
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he human gas gangrene-producer 
Clostridium perfringens is considered the 
most widely distributed pathogen in nature. 

Two key features that allow its wide distribution 
and pathogenicity are its ability to produce 
numerous toxins and virulence-related factors and 
its ability to form highly resistant spores. Although 
this anaerobic pathogen only grows in nutrient-rich 
habitats such as the human body, nothing is 
known regarding how nutritional signals influence 
gas gangrene-related toxin production. We 
hypothesized that simple sugars, which have been 
used throughout millenary times to prevent wound 
infection, may represent a nutritional signal against 
gangrene development. Here, we demonstrate, for 
the first time, that carbon catabolites inhibited the 
production of PLC and PFO, the main protein 
toxins responsible for gas gangrene development. 
Transcription analysis experiments using plc-gusA 
and pfoA-gusA reporter fusions and RT-PCR 
confirmed that carbon catabolite represses plc and 
pfoA expression. We found that an isogenic C. 

perfringens strain that is defective in CcpA, the 
master transcription factor involved in carbon 
catabolite response, was completely resistant to 
the sugar-mediated inhibition of PLC and PFO 
toxin production. Therefore, CcpA is the primary or 
unique regulatory protein responsible for the 
carbon catabolite repression of toxin production of 
this pathogen. Furthermore, in the absence of the 
addition of carbon catabolites, the production of 
PLC and PFO toxins in the ccpA mutant strain 
were several-fold higher than the toxin production 
found in the wild type strain. Therefore, CcpA links 
carbon metabolism and virulence in the gas 
gangrene producer C. perfringens. For long time 
the therapeutic effects of sugars and related 
substances (i.e. honey and molasses, mainly 
constituted by glucose/fructose/maltose), to 
prevent wound infection and accelerate wound 
healing relayed on the basis of existing folk 
therapy. Here, the genetic basis of carbon source 
availability and CcpA for the development and 
aggressiveness of gas gangrene is discussed. 
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iofilm formation is a widely used style of life 
for many microorganisms and is considered 
the most common form of growth and 

persistence. To respond and adapt to various 
environmental fluctuations and stresses B. subtilis 
induces the expression of the alternative 
transcription factor of the RNA polymerase Sigma 
B, which directs the expression of a large set of 
genes that allows the cell to survive under adverse 
conditions. The loss of this factor leads to 
increased sensitivity to various types of stress. In 
this work, we studied the role Sigma B during 
biofilm development in B. subtilis. Using lacZ- and 
gfp- transcriptional reporter fusions we 
demonstrate that the expression of sigB was 
transient and occurred at later stages of biofilm 
development. The absence of Sigma B activity led 
to a marked decrease in viability of cells within the 
biofilm, which suggests an important new 
regulatory role of this sentinel protein. In parallel, 

we observed that sigB mutant strains produced 
biofilms whose dimensions were greater than 
those formed by Sigma B-proficient strains. By 
measuring β-galactosidase activity of 
transcriptional reporter fusions to different 
promoters, we found that in strains deficient in 
sigma B activity, expression of sinR (but not abrB 
or spo0A) encoding the master negative regulator 
of biofilm formation was downregulated. Because 
of the positive role of SinR on B. subtilis cell 
motility we analyzed what happened with this 
phenomenon in sigB strains. Our results indicate 
that Sigma B contributes to regulate positively the 
phenomenon of cell motility in B. subtilis strains 
when the metabolic and environmental conditions 
are not fulfill to abandon the planktonic style of life 
and start with the development of the biofilm. 
Based on these results we propose a novel model 
of biofilm development and persistance, which 
could be extended to Gram-positive pathogens. 
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pore development and stress resistance in 
the Gram-positive paradigm Bacillus subtilis 
are governed by the master transcription 

factors Spo0A and Sigma B respectively. 
Previously, we demonstrated a novel role of 
Spo0A, independent of sporulation, for full stress 
adaptation of B. subtilis to cold shock. Here, we 
demonstrate a novel role of Sigma B during the 
morphogenesis of the spore cell that is 
independent of stress conditions. We demonstrate 
that Sigma B is normally expressed during 
sporulation to fulfil the capacity of the resting cell to 
resist and survive to different environmental and 
metabolic insults. Sigma B-deficient spores were 
several folds more sensitive to UV and solar 
radiation, high and low pHs, dry and wet heating 

and oxidative stress than spores from cells 
proficient in Sigma B production. Germination and 
outgrowth of Sigma B-deficient spores, comparing 
with Sigma B-proficient spores, was also notably 
delayed under stress conditions (ethanol and salt 
stress). The deficiency in germination of Sigma B-
deficient spores under stress conditions was 
released when Valine was used as germinant or in 
a gerK, but not in gerA or gerB, background 
indicating a previously unnoticeable connection 
between GerK receptors and Sigma B for spore 
robustness. These results are presented and 
discussed in the scope of spore lithopanspermia 
and persistence of super-dormant spores of Gram 
positive endospore-forming pathogens. 
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usarium Head Blight, also known as scab, is 
an economically devastating fungal disease 
able to affect the quality and quantity of 

cereals such as wheat, barley, oat and corn, not 
only by producing yield reduction but also by the 
capacity to produce certain mycotoxins. Within 
Fusarium species responsible to produce this 
important disease, Fusarium poae has increased in 
importance in some countries like Argentina, 
Canada, Japan, Hungary, Ireland, Slovakia, Wales, 
England, and Poland. Moreover, F. poae has been 
reported to produce some mycotoxins that include 
type A and type B trichothecenes, beauvericins, 
enniatins and moniliformin. An important type B 
trichothecene is nivalenol, a toxic secondary 
metabolite whose effects have been well studied 
showing stronger cytotoxic effect that could be 
ascribed to an acceleration of apoptotic pathway 
on murine macrophages. Moreover, nivalenol 
inhibits the proliferation of human lymphocytes. In 
the trichothecene biosynthesis, 12 genes are 
involved, which tri13 and tri7 genes produce the 
acetylation and oxygenation of the oxygen at C-4 
to produce nivalenol and 4-acetyl nivalenol, 
respectively. The objective of this work was to 
develop a primer set based on the tri7 gene to 
detect potential nivalenol producing F. poae 
isolates. Seventeen Argentinean Fusarium poae 
isolates from different regions and hosts selected 
at random were analyzed by HPLC/FD to test NIV 

production to use as positive controls. Different 
combinations of nivalenol-Fusarium primers were 
used, and one of them amplified three different 
fragments with different sizes in three of 25 F. 
poae isolates tested. These fragments were 
sequenced and a nivalenol-F. poae primer set was 
developed by aligning the F. poae sequences and 
the tri7 region of the F. graminearum 88-1. The 
primer set was tested in a total of 125 F. poae 
isolates, 4 F.cerealis (NIV producers), 2 F. 
culmorum (NIV producers), 1 F. langsethiae, 1 F. 
sporotrichioides and 7 F. graminearum (NIV-DON 
producers). The expected fragment of 296 bp only 
was present in F. poae isolates showing that the 
primer set is F. poae-specific. Moreover, the primer 
set was tested from cereal seed samples where F. 
poae and other Fusarium species with a negative 
result for the specific reaction (F. graminearum, F. 
oxysporum, F. chlamydosporum, F. 
sporotrichioides, F. equiseti and F. acuminatum) 
were isolated, and the expected fragment was 
amplified. To confirm that the amplified fragment 
corresponds to a part of tri7 gene sequence, the 
specific fragment of isolates of F. poae isolated 
from different hosts and countries were sequenced 
and compared with those of the NCBI webpage. In 
conclusion, we developed an effective and quick 
PCR assay to detect potential nivalenol producing 
F. poae isolates. 
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ntroduction. Phosphorus (P) is one of the major 
essential macronutrients for biological growth 
and development. The concentration of soluble 

P in soil is usually very low due to the fact that it 
reacts with ions that cause its precipitation. 
Phosphate solubilizing bacteria play an important 
role in P mobilization in soil. The main mechanism 
of inorganic P mineralization is the production of 
organic acids, being gluconic and ketogluconic 
acid the major compounds released by these 
bacteria. These acids are produced by Gram-
negative bacteria through a direct glucose 
oxidation pathway involving the glucose 
dehydrogenase and gluconate dehydrogenase 
enzymes. These enzymes require the cofactor 
pyrroloquinoline quinone (PQQ) which has been 
described to be essential for phosphate solubilizing 
activity in many bacterial genera. In several 
bacteria, the PQQ biosynthetic genes are 
organized in a single pqqABCDEF cluster. The aim 
of this work was to analyze the role of PQQ 
bacterial protein in phosphate solubilization activity 
in the native peanut bacteria Serratia sp S119. 
Methods. Amplification and sequencing of pqqE 
gene: A 700 bp fragment of pqqE gene from 
Serratia sp. S119 was amplified by PCR using 
primers 1019R-317F. The PCR product was 
purified and its sequence was determined. Site-
directed mutagenesis: the PCR product of partial 

pqqE gene was cleaved with PstI enzyme and a 
540 pb fragment was cloned into the PstI site of 
plasmid pKnock-Gm. The plasmid pKnock-Gm-
pqqE538 obtained was used to transform 
Escherichia coli SM10 λ pir cells and it was 
transferred to the strain Serratia sp S119 by 
biparental conjugation. Transformants clones were 
identified in NBRIP-BPB medium containing 
tricalcium phosphate supplemented with 
appropriate antibiotics determining the diameter of 
phosphate solubilization halo. Isolation of genomic 
bacterial DNA was performed using Genomic DNA 
extraction kit (Real genomics). Characterization of 
mutants: ERIC-fingerprints, pKnock insert 
detection by PCR, viability and quantification of 
soluble P released in NBRIP broth from 2 to 24 hs. 
Results. The 3 selected pqqE- mutants (6, 11 and 
L) showed a significant reduction in their 
phosphate solubilization halo on NBRIP plates 
(<0,1 cm). ERIC profiles from these strains were 
identical to that of wt´s and contained pKnock-Gm-
pqqE539 insert. Although viability of pqqE- 
mutants was similar to that of wt, levels of P 
released by them in NBRIP broth were significantly 
lower. 
Conclusion. PQQ protein of Serratia sp S119 plays 
an important role in phosphate solubilization 
activity 
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acterial small regulatory non-coding RNAs 
(sRNAs) are key players in the fine-tuning of 
gene expression. Strong evidences of the 

presence of riboregulatory circuits in the nitrogen-
fixing root-nodule symbiont Sinorhizobium meliloti 
were recently provided by characterization of a 
functional Hfq protein, the chaperone of sRNA-
mRNA interactions, and by the detection of 
hundreds of sRNAs expressed from all genomic 
replicons. However, the biological roles of these 
RNA molecules still remain unknown in S. meliloti. 
Here, we present the first data on the 
characterization of the regulon associated with the 
S. meliloti chromosomally trans-encoded sRNA 
Sm8. The Sm8 sequence and its predicted 
secondary structure are highly conserved among 
a-proteobacteria. We have previously reported the 
construction and initial characterization of S. 
meliloti 2011 isogenic strains with: i) a deletion of a 
highly conserved internal Sm8 sequence motif; ii) 
constitutive sm8-overexpression. Both qRT-PCR 
and Northern blot assays confirmed that the Sm8 
transcript levels were below detection limits in the 
deletion mutant and approximately 10-fold higher 
in the overexpression strain than in the wild type. 
The absence of polar effects on the expression of 
sm8 flanking genes was also verified. 
In order to identify genes whose expression is 
influenced by Sm8, a global transcriptional profiling 
was carried out using comparative microarray 

hybridizations of cDNA from the aforementioned 
strains, upon a short term shift (1 hour) to growth 
conditions that induce Sm8 accumulation. This 
approach allowed us to identify a set of genes 
mostly encoding proteins involved in the regulation 
of the N2-fixation and respiratory metabolism, 
whose transcript levels were inversely correlated 
with Sm8 concentration. Their abundance under 
different growth conditions was consistently up-
regulated in the sm8 mutant and down-regulated in 
the sm8-overexpressing strain. Validation of the 
microarray results by qRT-PCR is currently under 
progress. Interestingly, this set of regulated 
transcripts markedly overlaps with those comprised 
in the well-characterized FixJ-associated regulon. 
The results suggest so far that Sm8 would be a 
direct or indirect (via FixJ) negative regulator of the 
expression of this set of genes, either by reducing 
mRNA transcription rate, by negatively affecting 
mRNA stability, or both. It is worth mentioning that 
a symbiotic assay performed with Medicago sativa 
revealed that sm8- bacteroids have a higher 
specific N2-fixation activity than wild type 
bacteroids. The fact that the sm8 promoter itself 
seems to be regulated by the nitrogen status of the 
cell (see Ceizel-Borella et al., this meeting), 
together with the findings reported here, point to a 
possible role of the Sm8 sRNA in the global control 
of nitrogen metabolism in Sinorhizobium meliloti. 
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n bacteria, riboregulation stands for processes 
that control gene expression at the post-
transcriptional level with the participation of 

small non-coding RNAs (sRNAs). The RNA 
chaperone Hfq facilitates antisense interactions 
between target mRNAs and regulatory sRNAs, 
thus influencing mRNA stability and/or translation 
rate. In the a-proteobacterium Sinorhizobium 
meliloti strain 2011, the identification and detection 
of multiple sRNAs genes and the broadly pleitropic 
phenotype associated to the absence of a 
functional Hfq protein, both support the existence 
of riboregulatory circuits controlling gene 
expression to ensure the fitness of this bacterium 
in both free living and symbiotic conditions. In 
order to identify target mRNAs subject to Hfq-
dependent riboregulation, we have compared the 
proteome of an hfq mutant and the wild type S. 
meliloti by quantitative proteomics following protein 

labelling with 
15

N. Among 2139 univocally identified 
proteins, a total of 195 polypeptides showed a 
differential abundance between the Hfq mutant 
and the wild type strain; 65 proteins accumulated 
≥2-fold whereas 130 were downregulated (≤0.5-
fold) in the absence of Hfq. This profound 
proteomic impact implies a major role for Hfq on 
regulation of diverse physiological processes in S. 
meliloti, from transport of small molecules to 
homeostasis of iron and nitrogen. Changes in the 
cellular levels of proteins involved in transport of 
uracil, tripeptides and glutamate, and in iron 
homeostasis, were confirmed with phenotypic 
assays. These results represent the first 
quantitative proteomic analysis in S. meliloti. The 
comparative analysis of the hfq mutant proteome 
allowed identification of novel strongly Hfq-
regulated genes in S. meliloti.  
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he entomopathogenic bacterium Bacillus 
thuringiensis has been used as a pesticidal 
agent for years. It is known that endogenous 

chitinase plays an advantageous position in the 
pathogenicity of this bacterium to insects. The 
chitinase gene sequence was obtained as an 
accessory result from a study aimed at the search 
for insecticidal genes in native strains using the 
Genome Sequencer FLX system (454) (INDEAR, 
Rosario). The sequence was 2025 nucleotides 
long, encoding 674 amino acid residues with a 
predicted molecular weight of 74.2 kDa and a pI 

value of 5.97. BLAST search showed a high 
degree of similarity with other Bacillus chitinases. 
In addition, the deduced amino acid sequence 
showed that the protein contained an amino 
terminus signal peptide and consisted of a single 
catalytic domain, a fibronectin type III domain and 
a chitin-binding domain. All three domains showed 
conserved sequences when compared to other 
bacterial chitinase sequences. To the best of our 
knowledge, this is the first report of a chitinase 
gene in a native to Argentina B. thuringiensis 
strain. 
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yanobacteria synthesize different 
osmoprotective compounds in response to 
salinity. We had reported that cells of 

Nostoc (Anabaena) sp. PCC 7120 (a filamentous 
heterocyst-forming strain) accumulate not only 
sucrose but also sucroglucans (α-Glcp-(1-2)-[α-
Glcp-(1-2)]n-α-Glcp-(1-2)-b-Fruf) in the presence of 
increasing NaCl concentrations. It has been also 
shown that it is a reversible, salt-concentration and 
time-dependent effect. In the present study, we 
investigate the role of carbohydrates in cells of 
Nostoc (Anabaena)sp. PCC 7120 and of a 
derivative double mutant (Mut2-7120) under two 
different stresses. The levels of sucrose, glycogen 
and sucroglucans were determined in cultures of 
both strains submitted to 80 mM NaCl or 12ºC for 
different times. Sucrose increased in both strains, 
but sucroglucan levels only increased several 
times in the salt-treated wild-type (7120) cells. On 
the other hand, glycogen content was similar in 
both strains and treatments. The expression of key 
genes related to sucrose (spsA and spsB) and 
glycogen (agp) synthesis was determined by RT-
PCR in 7120 and Mut2-7120, and the transcript 
level of orf-1 and orf-2 (orfs mutated in Mut2-7120) 
was determined in 7120 cells. Both spsA and spsB 
expression followed the sucrose accumulation, 
which was not the case for the expression agp 
(ADP-Glc pyrophosphorylase encoding gene), 

indicating that glycogen accumulation may be 
depending on its degradation rate or by the 
regulation of enzyme activities. Sequence analysis 
using as query the deduced amino-acid sequences 
of the interrupted orfs revealed that while the 
putative protein orf-1 is homologous to 
carbohydrate related proteins (amylases and 
branching enzymes) present in filamentous 
nitrogen-fixing strains, that of orf-2 is homologous 
to different bacterial response regulators, 
characteristic of two-component systems, which, in 
turn, seems to be ubiquitous in cyanobacteria. We 
showed that in a filamentous nitrogen fixing strain, 
sucrose is not only a salt-response molecule but it 
is also involved in a low temperature adaptation, as 
it was reported in plants. Also, our results indicate 
that the interruption of orf-1 and orf-2is 
accompanied by an increased in salt sensitivity, 
which could be ascribed to the lack of 
sucroglucans. It could be hypothesize that the orf-1 
encoded protein may the involved in those 
polysaccharide accumulation, although it could not 
be discarded that the putative transcription 
regulator encoded by orf-2 could be affecting the 
transcription of genes involved in sucroglucan 
production. 
Supported by CONICET (PIP 134 and CEBB-
INBA), UNMdP (EXA552/11), and FIBA. 
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ne of the evolutionary strategies allowing 
organisms to survive in fluctuating 
environments is the generation of 

phenotypic variants and subsequent selection of 
those adapted phenotypes. Pseudomonas 
aeruginosa is able to live under communities 
known as biofilms and it is noted that during biofilm 
growth it diversifies into different niche specialists. 
Small Colony Variants (SCV) is one of these 
adapted phenotypes which have been 
characterized as hiperadherent cells, highly 
biofilms producers, with diminished capability of 
movement. When SCV are grown on solid media, 
the wild type (WT) phenotype emerges from the 
edges of the colony indicating a switching between 
to phenotypic phases. However, molecular basis 
leading to SCV conversion and reversion remain 
unknown.  Several reports have proposed that 
adaptive strategies might be accelerated in 
mutators, giving advantages in environments in 
which new phenotypes are being continually 
selected for, through the beneficial mutations that 
they may generate.  In this work we analyzed the 
adaptive capability of P. aeruginosa when is 
subjected to controlled, successive and repeated 
rounds of SCV conversion/reversion by exposing 
bacteria to alternating cycles of biofilm growth 
(conversion) and growth in solid media (reversion). 
For this, five lines of mutators mismatch deficient 
strains (mutS mutants) and five lines of WT strains 
were subjected to twenty consecutive rounds of 

SCV conversion/ reversion. From each round, SCV 
or reverted WT single clones were selected and 
propagated in the next generation, leading to the 
application of bottleneck in each stage. A 
monitoring of SCV and reverted isolated 
phenotypes from initial and final rounds were 
further performed for biofilm production, flagella 
swarming mediated motility and autoaggregative 
behavior. Notably, all WT lines lead to a premature 
“evolutionary dead-end” due to the inability to SCV 
conversion or reversion, a phenomenon that was 
only observed in one of the five mutators lines. 
When grown in biofilms, mutator diversified into a 
wider variety of morphotypes whereas WT 
diversified almost exclusively into SCV. 
Furthermore, reversion process was significantly 
accelerated in mutators throughout the entire 
experiment. Our results suggest that the 
phenotypic switching involving SCV are due to 
mutational events that would be accelerated in 
mutator strains. Also, despite a higher mutation 
rate that lead to a higher accumulation of 
mutations, the SCV switching was reproducibly 
and successively produced from the P. aeruginosa 
mutS mutants which,  in front to particular but 
fluctuating environmental conditions, maintained 
the capability to diversify along the entire 
evolutionary process. Whole genome sequencing 
of ancestral and final clones is being performed in 
order to evaluate those mutations which are 
involved in this adaptation process.  
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homboids are intramembrane serine 
proteases conserved in the three domains 
of life. Even though they share topological 

traits, their roles in different organisms, when 
known, are very diverse. Particularly, nothing is 
known on the biology of these proteases in 
Archaea. 
Haloarchaeal genomes encode for 2-5 rhomboid 
protease homologs, one of these with an N-
terminal AN1-Zn finger domain which is conserved 
in all haloarchaea. The model haloarchaeon H. 
volcanii has two potential rhomboids, including one 
Zn finger-homolog, which was denoted by us as 
RhoII. In order to identify RhoII substrates, the 
SDS-PAGE profile of membrane fractions of a 
DrhoII strain (MIG1) was compared to that of the 
wild type. Interestingly, two glycoproteins (250 and 
100 kDa) were enriched in the null strain which 
were identified by MALDI-TOF MS as S-layer 
glycoprotein and a putative periplasmic 
dipeptides/oligopeptides ABC transporter 
substrate-binding protein, respectively. In addition, 
cell motility which relies on a glycoprotein flagellum 
was also reduced in MIG1. These observations 
prompted us to speculate that RhoII could be 
implicated in protein glycosylation regulation in H. 
volcanii.   
The aim of this work was to investigate the effect of 
rhoII deletion on protein glycosylation in H. 
volcanii, using the S-layer glycoprotein as a model. 

Membranes of the wild and MIG1strains were 
analyzed by SDS-PAGE and protein bands 
corresponding to the S-layer protein were excised 
of the gel and digested with PNGase F. The 
released oligosaccharides from each sample were 
separated and compared by HPAEC-PAD. 
Interestingly, although the pattern was similar, the 
mutant strain presented accumulation of 
oligosaccharides migrating with lower retention 
times. Samples were analyzed by MALDI-TOF MS. 
In the negative ion mode, a main ion attributed to a 
NacGlc-NAcGlc(Hex)-SQ-Hex structure (m/z 
1031.7) was detected in both samples.  However, 
when the analysis was performed in the positive 
ion mode, the wild type strain showed a main peak 
at m/z 3254.8 attributed to NacGlc-NAcGlc (Hex)-
(SQ-Hex)6. MALDI-LID-MS/MS analysis of the 
main ions confirmed the assigned structures. As 
far as we know, these high molecular weight 
oligosaccharides have not been reported in 
haloarchaeal glycoproteins so far. 
These results suggest that rhomboids are involved 
in the regulation of the archaeal S-layer 
glycosylation events (probably by processing of a 
key enzyme) and also contribute to the basic 
knowledge on protein glycosylation in prokaryotic 
cells. 
This work was supported by ANPCyT, CONICET, 
UNMdP and UBA. 
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andom insertion libraries provide invaluable 
advantages in the study of bacterial 
genomes and in the analysis of metabolic 

pathways. 
Pseudomonas extremaustralis is an Antarctic 
bacterium with high stress resistance in 
association with the accumulation of large amounts 
of polyhydroxybutyrate. Recently, the complete 
sequence of its genome was obtained. Previous 
reports of our group described that this strain was 
capable to synthesize biosurfactants of lipopeptide 
nature. Biosurfactants have high relevance in the 
biotechnology field, because they could be applied 
in several industries like petrochemical, 
pharmaceutical, food, etc. The finding of new 
biosurfactants and the study of their synthesis 
pathways are of great interest, because it can 
contribute to develop products for new applications 
and to reduce production costs. 
A mini Tn5 library was constructed in P. 
extremaustralis to detect biosurfactant production‟s 
related genes. Transposon mutagenesis was 
performed by conjugation, using Escherichia coli 
S17-1l Pir carrying the plasmid pUTmini-Tn5. 
Conjugation process was carried out for 6 hours to 
avoid redundant clones. The resulting clone 
collection was screened for the detection of 
mutants affected in biosurfactant production in 
blood agar plates supplemented with 2% glucose. 

Plates were incubated for 36 h at 30°C until 
hemolysis development. Two clones, H and N, 
showed different hemolytic activity respect the wild 
type (WT) strain, and were selected for further 
assays. H showed a higher hemolytic activity than 
the WT strain, while N showed no hemolytic halo. 
To corroborate if the differences observed in the 
hemolytic activity correspond to a change in the 
surfactant production, a drop-collapsed assay was 
performed.  Clone H‟s contact angle was 17% 
smaller than the WT, showing an increased 
surfactant production in this mutant. No difference 
was observed in mutant N. A TLC assay 
developed with ninhydrin and Iodine atmosphere 
showed that, while mutant H presented the same 
spots pattern than the WT, in mutant N some spots 
were missing. To identify the insertion site in the 
genome sequence, a PCR based strategy was 
used. For H clone a PCR fragment of 1200 bp was 
obtained. Sequence analysis indicated that the 
transposon insertion site was in the 
polyhydroxybutyrate biosynthesis cluster, 
specifically in the phaR gene, coding for a putative 
activator. 
The results suggest that the mutation in a regulator 
involved in PHB metabolism, increased surfactant 
production perhaps by redirecting the carbon flux 
to this metabolism. 
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otato mop-top virus (PMTV) (Pomovirus, 
Virgaviridae) is a re-emerging virus in potato 
crops in Colombia, due to the dramatic 

increase of its vector Spongospora subterranea 
f.sp. subterranea (Sss), causal agent of powdery 
scab disease. A diagnosis of PMTV is difficult due 
to its irregular distribution in the infected plants, low 
titer and systemic movement of unassembled 
infectious RNA. In spite of its prevalence in the 
Andes, PMTV symptoms and their effect on potato 
production are unknown for local varieties. Thus, 
detection of PMTV requires the simultaneous 
performance of different tests on several samples 
from the same plant or tissue under analysis. To 
increase the number of available diagnostic tools 
to detect PMTV in Colombia, a qRT-PCR test was 
standardized using primers PMTV-1948F/ PMTV-
2017R and probe PMTV-1970 targeted to the RT 
domain of RNA2 from the PMTV genome 
(Mumford et al., 2000). A standard curve was 
obtained from in vitro transcripts of a 1413 pb 
fragment of the CP-RT gene using the 

TranscriptAid™ T7 High YieldTranscription kit with 
vector ClonJET (Fermentas, Lituania) and serial 
dilutions in the 1000-0.1 ng/μL range (equivalent to 
1.20 x 10

12
-1.20x10

8
 viral particles/μL). The qRT-

PCR test was evaluated using Solanum phureja 
and Nicotiana benthamiana bait plants inoculated 
with Sss Cystosori, root-tissue from a potato field 
at harvesting time (Municipality of La Unión, 
Antioquia) and commercial tuber-seed. qRT-PCR 
was able to detect PMTV from roots in 11 out of 20 
bait plants; in the case of field samples 14 out 15 
plants tested positive with viral concentration 
between 1,16 - 186 ng/µl (equivalent to 4,72x10

11
-

7,60x10
13

 viral particles/µl). PMTV was detected in 
two out of 16 tuber-seeds tested. These results 
demonstrate that qRT-PCR can be used routinely 
in the detection of PMTV under different scenarios 
and should be implemented in seed certification, 
quarantine surveillance and genetic improvement 
programs currently underway in Colombia and 
other South-American countries. 
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otato (Solanum tuberosum), one of the most 
important crops in Colombia, has been 
seriously affected in recent years by 

powdery scab; a disease caused by Spongospora 
subterranea f.sp. subterranea (Sss). This disease 
can seriously compromise tuber quality and crop 
yields. Sss is also the vector of Potato mop-top 
virus. In Colombia, asymptomatic detection of Sss 
has been achieved with Nicotiana benthamiana 
bait plants, ITS specific primers and ELISA tests 
using policlonal antibodies. Unfortunately, these 
techniques might have low sensibility and/or 
require a long time (> 24h) before obtention of 
results. qPCR is a good alternative when high 
sensitivity and rapid detection are required, 
particularly in the diagnosis of diseases of either 
quarantine or commercial importance. In this work, 
different sets of primers used in the detection of 
Sss were tested; one primer set was designed 
using Colombian Sss sequences. Primers 
SsTQF1/SsTQR1 (Van de Graaf et al., 2003), 
Spon421F/Spon494R (Ward et al., 2004) and 
SscolF/SscolR (this study), were tested using the 
Maxima® SYBRGreen/ROX qPCR kit 
(Fermentas). Primers SponF/SponR were tested 

using the Maxima Probe/ROX qPCR kit with 
Taqman® probe SponP (Qu et al., 2011). 
Reactions were performed on a Rotor-Gene Q 
5plex Platform (Qiagen). Primers 
Spon421F/Spon494R were discarded due to 
specificity issues. Standard curves were obtained 
from 1:10-1:1000 serial dilutions of cystosori. A 
total of 40 N. benthamiana and potato root 
samples were evaluated. 38 samples tested 
positive using primers SsTQF1/SsTQR1 with Ct 
values in the 10.57-29.34 range. Primers 
SscolF/SscolR gave positive results in 37 samples 
with Ct values between 14.39 and 34.08. Finally, 
38 samples were positive with primers 
SponF/SponR/SponP with Ct values between 
15,63 and 38,93. Sss was detected in 17 out of 20 
samples from the municipality of La Unión 
(Antioquia) using primers SscolF/SscolR with an 
estimated cystosori concentration of 6470-
1.39x10

10
/mL. These results suggest high 

incidence levels of Sss in potato fields in La Unión 
and recall the importance of strengthening seed-
certification programs and quarantine vigilance of 
Sss in different Colombia regions using qPCR 
diagnostic methods. 
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acteriophages of acid lactic bacteria are the 
main cause of fermentation failure in the 
dairy industry. Phage J1 was originally 

isolated in 1965 from an abnormal fermentation of 
Yakult using the strain Lactobacillus casei “Shirota” 
as starter. Two years later, phage PL1 was 
isolated from a strain resistant to J1. Since its 
isolation, both phages have been well 
characterized but its genome sequence was not 
available. 
We have sequenced and annotated the complete 
genome of phages J1 and PL1 using 454 
Sequencing and DNA Master program. The J1 
genome is 40,931bp in length and contains 64 
protein-coding genes. The PL1 genome is 38,880 
bp in length and contains 59 orfs. Interestingly, the 
DNA sequences of these genes are very closely 
related although PL1 has a 1,9 Kb deletion at the 
genetic switch module. Remarkable features were 
revealed from the sequences. As consequence of 
ribosomal frameshifting, two head proteins and 
also two putative chaperones with the same NH2 
termini are coded.  Even J1 was originally 
described as lytic, a gene that codes for an 
integrase of the tyrosine-recombinase family and a 
putative phage attachment site (attP) within an 
intergenic region were found indicating that this 

phage could have a lysogenic life cycle in the right 
host. The presence of turbid plaques in L.casei 
BL23 and sequence homology between the 
possible attP region and the bacterial genome 
(possible attB) support this idea. We have isolated 
two possible lysogens that do not form plaques in 
J1 but had an efficiency of plating of 10

-4
 in PL1.  

We are currently studying if the phage integration 
occurs in the expected place. 
Surprisingly, phage PL1 showed two different 
sequences for the same genome region between 
the positions 13858 and 14221. One is at least two 
times more represented than the other. The 
majority sequence is present in L.casei BL23 and 
BD-II but not in other phages suggesting that 
during its evolution PL1 has incorporated this 
region by recombination with the bacterial genome. 
On the other side, the minority sequence was 
identical to J1. Both sequences are embedded in 
putative tail components. By isolation of individual 
plaques of PL1, we described the presence of a 
mix population. In some plaques phages carrying 
one of the sequences were present and in others 
both sequences could be detected. Further 
characterization is in progress to understand the 
maintenance of these two populations in 
bacteriophage PL-1.   
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uberculosis (TB) is a major cause of human 
mortality with 9 million new cases and nearly 
two million deaths annually; approximately 

two billion people are infected with the causative 
agent, Mycobacterium tuberculosis. In Argentina 
there are about 12,000 cases and one thousand 
deaths per year. While M. tuberculosis infections 
can be effectively resolved with a standard 6-9 
month course of antibiotics with at least three 
drugs, the emergence of drug resistant strains 
severely complicates treatment. There is a need 
for new diagnostic approaches that combine speed 
(time-to-detection), sensitivity, specificity, 
biosafety, rapid and accurate determination of 
resistance to the commonly used anti-tuberculosis 
drugs at a low cost to be applied in developing 
countries where the incidence of TB is high. 
Mycobacteriophages are excellent candidates for 
the development of diagnostic tools since they 
efficiently and specifically infect and replicate in 
Mycobacteria. We recently described the 
development of Fluoromycobacteriophages – 
reporter phages containing a fluorescent reporter 
gene – that provide a simple means of revealing 
the metabolic state of M. tuberculosis cells, and 
therefore their response to antibiotics.  
Fluorescence can be detected easily by 
fluorescent microscopy or by flow cytometry. The 

assay is responsive to antibiotics, and 
fluorescence is maintained for at least two weeks 
following fixation, increasing biosafety and 
facilitating storage or transportation of samples. 
Fluoromycobacteriophages have promising 
attributes in the research laboratory, and our goal 
is to develop the next generation of 
fluoromycobacteriophages that can be used for 
direct analysis of clinical samples. 
In the first part of the project we propose to 
enhance the fluorescence signal to decrease the 
time-to-detection. To do so we are constructing 
replication-proficient, lysis-defective phages that 
also have the advantage of being used at any 
temperature, an attractive feature particularly 
useful in developing countries. We have created 
optimized versions of fluorescent genes with an 
enhanced mycobacterial expression that will be 
incorporated to the lysis-defective phages. 
Finally, the construction of these optimized 
versions of Fluoromycobacteriophages will 
facilitate the testing of specific protocols for sputum 
processing to achieve efficient phage infection of 
mycobacterial cells directly in these samples. 
Together, these developments will result in a 
simple, rapid, and specific diagnostic test for 
tuberculosis. 
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sing a bioinformatic approach, we identified 
the presence of prophage like elements 
(PLE) in the genome of L.casei BL23. We 

found at least four PLEs where three of them seem 
to be complete with six identifiable modules: 
integration, genetic switch, replication, packaging, 
structural and cell lysis. L.casei BL23 is a well 
studied probiotic strain and shows a high similarity 
with L.casei BD-II that was isolated from a 
homemade koumiss in China. Due to the risk 
involved in dairy industry by prophage induction, 
we evaluate these PLEs more deeply. 
By means of a PCR technique we were able to 
show the presence of the circularized form of the 
excised complete phages in a subpopulation of 
cells and obtained the sequence of the phage 
(attP) and the bacteria (attB) attachment sites. We 
could also found the hybrids sites (attL and attR) 
flanking each PLE at the bacterial genome. PLE1 
and PLE2 integration complement the 3′ end of a 
tRNA carrying the anticodon specific for leucine 
and arginine respectively while PLE3 integrates in 
an intergenic region. 
Several protocols were tested for induction. A 
plateau of the cell growth was observed 7 hours 
post-induction with 0,1 ug/ml of mitomycin C 

without a complete clearance. Partially lysed 
cultures were concentrated and examined by 
electron microscopy. Complete phage particles 
were observed but many heads or disassociated 
tails were also visible. The prophage induced has 
a typical morphology of the Siphoviridae, with an 
isometric head approximately 62 nm in diameter 
and a tail approximately 178 nm in long. 
Surprisingly, the restriction enzyme patterns 
obtained after DNA extraction did not match with 
any of the PLEs found suggesting that more than 
one phage is being induced or recombination 
events occurred between different prophages 
and/or with the own bacterial genome. To reveal 
this, we have recently sequenced the DNA that 
comes from the induction using 454 Sequencing. A 
first analysis showed that with mitomycin C PLE2 
was induced but also parts of the PLE3 genome 
were found. 
Our results indicate the possibility of induction of a 
prophage in a starter bacteria and do not discard 
recombination between prophage sequences 
present in the bacterial genome that could lead to 
the appearance of new phages with novel 
properties and host range. 
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higa toxin-producing Escherichia coli (STEC) 
is the etiological agent of hemorrhagic colitis 
and hemolytic uremic syndrome (HUS) in 

humans. Severe disease is related to the 
production of Shiga toxins (Stx1, Stx2 and variants 
of Stx2) and other virulence-associated factors. E. 
coli O157:H7 is the most prevalent serotype in 
Argentina (Rumi et al. 2012) however, O26, O103, 
O111, O121 and O145 serotypes have also been 
related to clinical cases. In our country, cattle is the 
primary reservoir of STEC. The role of other 
animals in the transmission of this pathogen to 
humans is scarcely known. Human infections have 
been associated with direct exposure to infected 
animals, person-to-person passage, and 
consumption of contaminated foods and water. 
Salmonella spp are causative of enteric infection in 
humans. They include serovars which inhabit the 
intestinal tract of diverse wild and domestic 
animals. The carrier state has been described in 
livestock animals and is responsible for food-borne 
epidemics. This study was aimed to determine the 
frequency of detection of STEC and Salmonella 
spp in humans, animals and other sources in San 
Luis, Argentina, and to assess the pathogenic 
potential of the isolates. During April-November 
2010, a total of 240 samples including 70 stools 
from symptomatic patients of a private laboratory, 
freshly defecated feces of 68 grazing-fed bovines, 
61 bovines from three feedlots, 2 horses, 20 pigs, 
10 sheeps and 6 goats, 2 samples of waste water 

and 1 sample of feedlot food, were collected. 
Twenty five g of each sample were enriched in 225 
ml of EC broth or peptone buffered water during 18 
h a 37°C and plated on Sorbitol Mac Conkey agar 
(SMAC) or Salmonella Shigella agar (SS). Suspect 
colonies from each plate agar were selected for 
Gram stain, biochemical assays, serotyping, and 
finally screened by multiplex PCR targeting stx1, 
stx2 and rfbO genes for STEC (National Reference 
Center, INEI-ANLIS “Dr. Carlos G. Malbrán” 
protocol), or PCR targeting invA gene for 
Salmonella. One E. coli O157:H7 stx2+ strain was 
isolated from feces of a 5 year-old patient who 
suffered haemorragic colitis developing HUS, and 
one S. Typhimurium strain was recovered from 
feces of another child.  No isolates were recovered 
from animal fecal samples. One E. coli strain 
recovered from waste water showed an amplicon 
compatible with rfbO gene but not stx sequences, 
and no STEC was isolated from feedlot food. The 
frequency of STEC and Salmonella detection 
represents 1.43% of human samples and 0.42% of 
total samples. Previous studies of STEC from 
cattle in Argentina have reported 4 to 39% of 
positive results from calves in Buenos Aires, Santa 
Fe, Córdoba and San Luis (Meichtri et al. 2004). 
The frequency of STEC detection from humans in 
our province is estimated in 5-7 cases per year. In 
Argentina, the incidence of Salmonella  infection  
in infants and young children is  higher than in 
other age groups. 
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lthough cellulose (β(1→4) linked D-glucose 
units) is mostly obtained from  wood and 
natural fibers, microbial synthesis by acetic 

acid bacteria as Gluconacetobacter xylinus allows 
the obtention of high chemically pure biocellulose 
(BC) microfibrils with multiple commercial 
applications:  paper reinforcement, acoustic 
membranes, medicinal pads, hydraulic fracturing 
fluids, absorption composites, reinforcement of 
polymer matrices,  tissue scaffolds, etc. Here, we 
studied the use of agro-industrial by-products as 
glycerol from biodiesel production (Rg) and grape 
bagasse (Gb), for BC production. Yields, 
productions, and the morphology and structure of 
the obtained BC was evaluated. 
Materials and methods: Microorganism: 
Gluconacetobacter xylinus. Culture media used 
were Hestrin and Schramm (HS) replacing D-
glucose (10 g/l) by the same concentration of 
glycerol (commercial (Cg) and Rg) or fermentable 
sugars of cane molasses. Gb and Rg (alone or in 
the presence of 0.5 % w/v corn steep liquor (CSL) 
or 0.7 % w/v diammonium phosphate (DAP) were 
also assayed. Cultures were statically incubated at 
28±1ºC for 14 days. Glycerol concentration in Rg 
was determined enzimatically.Gb were 
homogenized in a blender with distilled water, 
filtered, and pH was fixed at 5.0. Glucose and 
fructose contents (Gb=~15.0 g/l and 22.2 g/l) were 
determined enzymatically.  For Scanning electron 
microscopy (SEM) a Zeiss Supra 40 with field 
emission gun operated at 3 kV was used. The 

structure of BC was analysed by X-ray diffraction 
(XRD) with a Bruker/Siemens automated wide-
angle powder X-ray diffractometer. Attenuated total 
reflectance Fourier transform infrared spectroscopy 
(ATR-FTIR) was performed using a Nicolet 6700 
Thermo Scientific Spectrometer equipped with a 
Smart Orbit ATR accessory. 
Results: The production and yield of BC in HS 
were highest for Cg (10.0 g/l and 1.0 g/g 
respectively). Nevertheless, although BC 
production was three times higher than that using 
Rg; costs using Rg were 18 folds lower. Production 
of BC from Gb increased in the presence of DAP 
or CSL to (7.0- 8.0 g/l) slightly lower than Cg in HS 
medium. In Rg with CSL, the highest productions 
(10.0 g/l) were obtained, similar to commercial 
glycerol in HS medium.The BC characterization by 
means of SEM showed that microfibrils produced 
from the non-conventional media used were 
several micrometers long and had rectangular 
cross-sections with widths and thicknesses in the 
range of 35-70 nm and 13-24 nm, respectively. 
XRD patterns showed crystallinity levels in the 
range of 74-79% (area method), whereas both X-
ray patterns and FTIR spectroscopy evidenced the 
presence of bands characteristic of cellulose I 
polymorph. 
Conclusions: This study showed the suitability of 
using wine industry residues or glycerol coming 
from biodiesel for production of BC microfibrils with 
similar morphological and structural characteristics 
as those obtained from more expensive C sources. 
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acterial chemoreceptors typically possess 
an extracellular sensing domain and a 
cytoplasmic signaling domain that transmits 

the signal to the flagellar motor. The cytoplasmic 
domain of chemoreceptors is strikingly conserved 
in Bacteria and Archaea. It consists of a long alpha 
helical hairpin that forms, in the dimer, a coiled-coil 
four-helix bundle. Most of the thousands of 
chemoreceptors identified in nature  can be 
classified into one of seven receptor classes, 
defined by the length of their cytoplasmic hairpin. 
Receptors belonging to different classes differ by 
the presence of symmetric insertions or deletions 
of seven-residue stretches (heptads) in both arms 
of the hairpin. Classes are named according to the 
total number of heptads that are present in the 
domain. 
In order to understand the structural features that 
are required for a proper transmission of the signal 
(ligand binding) from the periplasmic domain to the 
extreme of the cytoplasmic hairpin where the 
histidine kinase binds, we focused in the 
comparison between E. coli receptors (36-heptad 
class) and receptors of the 40 heptad-class. 
On the one hand, we characterized the signaling 
abilities of a natural 40H-class receptor from 
Shewanella oneidensis expressed in E. coli. It was 

able to control the histidine kinase and respond to 
nitrate as an attractant, indicating that it assembled 
functional signaling complexes with E. coli 
proteins. 
On the other hand, we introduced symmetric 14-
residue insertions, compatible with the coiled-coil 
organization into Tsr, the serine chemoreceptor of 
E. coli, in order to convert it into a receptor of the 
40-heptad class. The insertions were introduced at 
two different locations of the hairpin, and  their 
functional effects were analyzed. The ability to 
activate the CheA kinase, to modulate its activity in 
response to serine and the ability to mediate 
chemotaxis responses in soft agar plates were 
evaluated in cells expressing the Tsr-derived 
constructs. Both Tsr derivatives were able to 
activate the CheA kinase. However, no responses 
towards serine were detected. Random 
mutagenesis applied into one of the constructs 
allowed the isolation of functional derivatives, 
indicating that subtle changes restored signaling 
abilities to the enlarged hairpin.  
A detailed characterization of the 40-heptad class 
receptors in E. coli is presented, both from a 
functional point of view and concerning their in vivo 
organization in the cell. 
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apA are extracellular proteins secreted by 
the type I PrsDE system of the closely 
related Rhizobium leguminosarum biovars 

and Rhizobium etli. At least three isoforms have 
been found in R. leguminosarum bv. trifolii R200. 
The RapA1 isoform was first described as an 
agglutinin that localizes at one cell pole. The exact 
role of RapA proteins has not been determined yet. 
Structural similarity with eukaryotic cadherins 
suggested that RapA proteins could be involved in 
cellular aggregation by protein-protein interactions. 
A detailed biophysical characterization showed 
that RapA2 does not mediate cellular interactions 
through a cadherin-like mechanism. We have 
proposed that RapA might be involved in the 
modulation of the acidic exopolysaccharide (EPS) 
matrix structure during biofilm formation in static or 

continuous flow conditions. Here we report a 
biochemical characterization of RapA2, the only 
isoform present in R. leguminosarum bv. viciae 
3841. Supporting previous evidence, we showed 
that RapA2 interacts specifically with the acidic 
exopolysaccharides produced by R. 
leguminosarum, and that binding activity is 
completely dependent on the presence of calcium 
ions. Inhibition binding assays indicate that 
glucuronic acid residues may be implicated in the 
structure recognized by RapA2 on EPS and CPS 
(capsular polysaccharide), both of which have 
similar structures. The results presented here 
suggest that RapA proteins are calcium-binding 
lectins and sustain a role of these proteins in the 
development of the biofilm matrix made of EPS. 
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uorum Sensing (QS) is a mechanism of 
bacterial communication depending on cell 
density. The canonical QS system in Gram 

negative bacteria consists of two proteins, an 
enzyme and a receptor, belonging to the family 
LuxI and LuxR, respectively. The LuxI synthase is 
involved in the production of acyl-homoserine 
lactone molecules (AHL), the signaling molecule, 
which recognizes LuxR, a regulatory protein that 
binds targets genes thereby modifying the gene 
expression. Little is known about the mechanism of 
communication between peanut nodulanting 
bradyrhizobia, so the objective of this study was to 
detect the presence of luxI-luxR homologous 
genes in these rhizobia. 
In order to PCR-amplify lux homologous 
sequences in our rhizobia, we designed specific 
primers using putative luxI-luxR genes present in 
the genomes of the sequenced Bradyrhizobium sp. 
strains Btai1 and ORS278, which are able to 
nodulate non-leguminous plants. Amplification 
products using primers for luxR sequences, were 
obtained in all (6) strains. Additionally, when we 
used primers for luxI sequences, it was possible to 
detect amplification products in 3 strains. All 
amplicons were cloned, sequenced and subjected 
to bioinformatics analysis. The fragment 

sequences showed high identity (99 and 84 %) 
with nucleotide sequences of synthases and 
regulator genes of strains B. sp Btai1 and B. sp. 
ORS278 respectively. The deduced aminoacid 
sequences revealed high homologies (>92%) with 
synthases and regulator proteins of bacteria 
phylogenetically related Bradyrhizobium sp. These 
high homologies percentages indicate that the 
aminoacids sequences of these proteins would be 
highly conserved among Bradyrhizobium sp., 
suggesting that these proteins could regulate 
important physiological mechanisms. In silico 
analyses at the protein level allowed us to infer 
that the amplified sequences corresponded to the 
C-terminal portions. In the putative autoinductor 
synthase proteins (LuxI-type) we detected domains 
related to acetyl-transferase activity required for 
signal molecule synthesis, while the putative LuxR-
type regulatory proteins presented an HTH DNA 
binding domain and the binding site for AHL 
autoinducers. 
The results obtained so far demonstrated for the 
first time the existence of QS putative genes in 
peanut nodulating rhizobia. We are currently 
exploring the role of QS in the context of free-living 
and symbiotic scenarios. 

Q 

mailto:wgiordano@exa.unrc.edu.ar


 
 

Microbiología Molecular 

 
MM28 ANALYSIS OF THE CYTOPLASMIC MEMBRANE BINDING REGION OF GUMK, A 

GLUCURONOSYLTRANSFERASE INVOLVED IN Xanthomonas campestris XANTHAN PRODUCTION 
 

Nicolás G Brukman
1
, Silvina R Salinas

1
, Luis Ielpi

1
. 

1
Fundación Instituto Leloir - IIBBA.  

nbrukman@leloir.org.ar 
 

anthan gum is an acidic exopolysaccharide 
produced by the gram negative 
phytopathogen, Xanthomonas campestris. 

Xanthan is not essential for the infection but it 
contributes to Xanthomonas epiphytic survival. 
This exopolysaccharide is used as thickening and 
stabilizer in many industrial processes. GumK is a 
membrane-associated glucuronosyltransferase 
that participates in the synthesis of the repeating 
unit of xanthan. GumK transfers a glucuronic acid 
from UDP-GlcA to a lipid-sugar acceptor 
embedded in the inner membrane. Functional and 
structural analyses of GumK are being carried out 
in our lab. We believe that the association of 
GumK with the membrane is essential for its 
activity in order to have a productive interaction 
with its acceptor substrate. We recently solved the 
crystallographic structure and a patch of 
hydrophobic and basic amino acids in the GumK 
N-domain was found. This region can probably be 
the one involved in the association to the 
cytoplasmic membrane.  To confirm this inference, 
deletion mutants were constructed: ΔR55-K60 
(Nα2), ΔS97-A112 (Nα4), ΔW85-R96 (Loop), 
ΔS97-D104 (Nα4N), ΔA105-A112 (Nα4C), ΔW85-

H90 (LoopN), ΔP91-R96 (LoopC). Each 
construction was transformed in gumK- strain 
(XcK). Functional assays show that xanthan 
production is drastically reduced when GumK is 
mutated. Western blots of total extract revealed 
that GumK mutants are correctly expressed in two-
day cultures. However, in five-day cultures 
expression levels were reduced in different 
magnitudes for each mutant, suggesting that the 
stability of the protein is altered. The mutant Nα2 
was the most stable and it is associated to the 
cytoplasmic membrane as it was indicated in the 
analysis of subcellular localization. Previous 
studies in our lab showed that mutations of basic 
amino acids of Nα2 do not affect the activity. 
Moreover, mutation of the hydrophobic amino 
acids of the same region abolish activity. 
Altogether, these results suggest that the region 
Nα2 analyzed in this study is not essential in 
GumK-cytoplasmic membrane interaction but it is 
essential for the enzyme activity and xanthan 
production. Furthermore, we suppose that Nα2 
may be necessary for lipid-sugar binding. We are 
carrying out similar studies for the other two 
regions: Nα4 and Loop. 
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ordetella bronchiseptica is a pathogenic 
bacterium that causes respiratory infections 
in a wide variety of hosts. In a previous work 

we determined that high cyclic diguanylate (c-di-
GMP) enhances biofilm formation in B. 
bronchiseptica. c-di-GMP is produced from two 
molecules of GTP by diguanylate cyclase (DGC). 
Activity is conferred with the GGDEF functional 
domain whereas c-di-GMP-specific 
phosphodiesterase activity is carried out by 
unrelated EAL or HD-GYP domains.  Even though 
it is established that GGDEF, EAL and HD-GYP 
proteins regulate c-di-GMP intracellular 
concentration, little is known about how this 
second messenger interacts with other proteins to 
regulate phenotypes. 
In order to find proteins involved in c-di-GMP-
mediated biofilm formation we constructed a 
transposon library. We transformed B. 
bronchiseptica overexpressing a DGC (Bb-DGC) 
with transposon Tn5 by biparental conjugation. 
Transconjugants were selected with antibiotics and 
stocked at -20° C. We present here the results 
obtained with 723 clones. If a transposon insertion 
interrupted a gen that codes for a protein involved 
in c-di-GMP signaling and biofilm formation we 
expected to observe differences in adhesion to 
abiotic surfaces. Approximately 300 clones were 
screened for adhesion capacity to polycarbonate 
with the cristal violet (CV) technique. Bb-DGC 
presented a hyperbiofilm formation as described 
previously by us when growth media was 

supplemented with nicotinic acid (1.0 mM or 4.0 
mM). Hence, these conditions were selected for 
screening. Those clones that presented CV values 
significantly lower than presented by Bb-DGC but 
over from wild type B. bronchiseptica were 
selected. Approximately 30 clones were re-
evaluated in different nicotinic acid concentrations 
(0 to 4.0 mM) to confirm phenotype. With this 
method we were able to differentiate 20 clones 
whose capacity to adhesion to abiotic surface was 
impaired. Interestingly 6 clones presented 
significantly higher capacity to adhere than Bb-
DGC. In order to determinate any anomaly in 
planktonic growth due to transposon insertion all 
clones were evaluated in batch cultures. All of 
them presented no differences with wild-type or 
Bb-DGC strains. 
To identify interrupted open reading frames, 
transposon insertions were rescued and cloned in 
pLow2 plasmid. Insertions were sequenced and 
compared to B. bronchiseptica RB50 sequenced 
genome. We were able to identify to the moment 
the ORF interrupted in clone 12. The BB2515 gen 
presents homology to a LysR regulator and 
belongs to a big family of regulators in bacteria. 
The work presented here is expected to contribute 
to knowledge of c-di-GMP network, particularly in 
B. bronchiseptica. Comprehension of pathogenesis 
mechanism may be extrapolated to other 
Bordetella species and help to develop rationalized 
strategies to control the diseases that they cause. 
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nterococci are considered one of the major 
opportunistic multidrug resistant 
intrahospitalary pathogens. However, these 

bacteria as well as other lactic acid bacteria (LAB) 
may play an important beneficial role on the 
production of various traditional fermented food 
products such as flavour development. Citrate 
metabolism depends on the presence of different 
citrate transporters which allow its specific uptake. 
In all cases the citrate lyase complex, which split 
citrate into oxaloacetate and acetate, is essential 
for citrate utilization by LAB. Enterococcus faecium 
is present in commercial and artisanal dairy 
products (cheeses) contributing to organoleptic 
features. They are poor acidifiers, and also have 
low proteolytic activities but they can produce 
bacteriocins or have probiotic properties. The 
capacity to ferment citrate by E. faecium was 
previously studied but little is known about the 
genetic organization of the genes involved in this 
pathway. We have started our studies with a 
comparative genomic analysis which lead us to 
thirty one strains of E. faecium previously 
sequenced. Five of these strains show a genetic 
organization corresponding to the CitI cluster. In 
this cluster there are two divergent operons; one 
with the transcriptional activator citI in one direction 
and the other operon with the soluble oxaloacetate 
decarboxylase citM, the citrate transporter (2HCT 
family) and genes codifying the citrate lyase 
complex (CitDEF) in the other direction. We also 

found five strains with the citO cluster which 
consists as well of two divergent operons but in 
this case with the citrate transporter (CitHM family) 
and the transcriptional activator CitO in one 
direction and the genes for the citrate lyase 
complex (citDEF) associated to membrane 
oxaloacetate decarboxylase genes (oadHABD) in 
the other. Finally, twenty one strains were found 
which belong to cit

–
 group, where the genes 

codifying the citrate lyase complex are absent. To 
start our molecular characterization, seventeen E. 
faecium strains isolated from clinical samples and 
commercial and artisanal cheeses were analyzed 
with degenerate citrate lyase primers by PCR. Ten 
of these strains threw negative results, therefore 
we positioned them in the cit

–
 group. Among the 

remaining seven strains, six were positive for 
primer specific citI PCR and the other was negative 
for both primer specific citI and citO PCR. 
Consequently, this last strain is a good candidate 
to be a member of the CitO cluster group, but 
further studies will confirm this hypothesis. The 
bioinformatic analysis of genes involved in the C4 
route was performed. The presence of a putative 
alsSD operon was identified encoding for the a-
acetolactate synthetase and a-acetolactate 
decarboxylase gene, respectively. The capacity of 
production of C4 compounds (acetoin and diacetyl) 
was analyzed and our data shown that E faecalis 
citI

+
 is able to increase the amounts of these 

compounds in the presence of citrate. 
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higa toxin producing Escherichia coli (STEC) 
and Yersinia enterocolitica are known 
human enteropathogens transmitted through 

contaminated foods and water. The ability to 
control diseases associated with these pathogens 
and to limit outbreaks depends upon their rapid 
detection. Polymerase chain reaction (PCR) is a 
sensitive, specific and fast detection method. 
Virulence genes encoding Shiga toxins 1 and 2 are 
searched in E. coli strains when the presence of 
STEC is suspected in foods or human clinical 
specimens. Culture techniques are time-
consuming, but they are able to recover the 
bacterial strains for characterization and further 
studies. In this work, a duplex PCR was developed 
for  simultaneous detection of STEC and Y. 
 enterocolitica based on the amplification of stx2 
and 16S rRNA genes, respectively. In addition, the 
sensitivity of PCR was compared with a culture 
protocol. For duplex PCR, primers targeting stx2 
sequence of STEC (forward: 5‟ 
TTAACCACACCCCACCGGGCAGT 3‟ and 
reverse: 5‟ GCTCTGGATGCATCTCTGGT 3´) 
corresponded to those included in the multiple 
PCR protocol developed by Leotta et al. (2005), 
and primers targeting 16S rRNA gene of Y. 
enterocolitica (forward: 5‟ 
GGAATTTAGCAGAGATGCTTTAG 3‟ and 
reverse: 5‟ GGACTACGACAGACTTTATGTG 3‟) 
were designed by using database in GenBank and 
Oligocalc softwares. E. coli O157:H7 stx2

+
 EDL 

933 (a reference strain kindly provided by Dr. I. 
Chinen, INEI-ANLIS) and Y. enterocolitica B2 O:9 
(a local strain isolated from eggshell) were 
assayed. DNA extraction was made using a boiling 
protocol. A 25 µl volume of a reaction mix 
containing 1X PCR buffer, 0.2 mM dNTPs, 1.5 mM 
MgCl2, 1 pmol/µl of each specific primer, 0.2 U/µl 
Taq polymerase, 2 µl each template, and ultrapure 
water was prepared. PCR was performed as 
follows: 94 °C for 3 min, then 30 cycles of 94 °C for 
30 s, 54 °C for 30 s and 72 °C for 30 s, and a final 
extension of 72 °C for 5 min. The products were 
analyzed by 2% agarose gel electrophoresis in 
comparison with a 100-bp molecular weight DNA 
marker (Productos Biológicos, Quilmes, 
Argentina). Bands of 300 and 346 bp 
corresponding to 16S rRNA and stx2 genes 
respectively, were visualized by staining with 
GelRed in a UV transiluminator. Sensitivities of 
duplex PCR and culture in the detection of STEC 
and Y. enterocolitica, alone and combined in a 
strain cocktail, were compared. The detection limit 
in Mac Conkey agar corresponded to STEC 10

-8
 

dilution, Y. enterocolitica 10
-7

 dilution, and cocktail 
10

-8
 dilution. Duplex PCR detected STEC up to 10

-

9
 dilution, Y. enterocolitica up to 10

-1
 dilution and 

strains in cocktail up to 10
-3

 dilution. Considerable 
advantages of PCR compared with the 
conventional culture method for detecting 
pathogens, have been demonstrated in other 
studies. 
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jbR is a LuxR familiy regulator which plays a 
central role in the transcription of a vast 
number of genes and virulence determinants 

in Brucella species, the causative agent of 
brucellosis in animals and humans. Both number 
and type of functions affected by this related 
element support its classification as a global 
regulator. 
VjbR belongs to a family of regulators that 
participate in quorum sensing, which enables 
bacteria to respond to changes is cell population 
density and modulate gene expression by 
monitoring concentration of self produced 
autoinducer molecules. However, VjbR differs from 
the rest of LuxR-type known proteins due to its 
ability to bind DNA and activate transcription of its 
targets in the absence of any autoinducer signal. In 
order to understand how VjbR-mediated 
transcription is induced, and to determine how 
unspecific transcription is prevented, we focused 
on the study of vjbR gene regulation. The 
preliminary experiments conducted under nutrient 
limitation conditions, like those encountered by 

Brucella within the host cell, showed that vjbR 
promoter activity remained constitutive at different 
pH values, while VjbR protein expression was only 
triggered by pH 5.5 and the presence of urocanic 
acid, the inducer of the histidine utilization 
pathway. By qRT PCR we observed that the 
relative levels of vjbR mRNA of bacteria grown at 
pH 5.5 were unaffected in response to incubation 
with urocanate, which indicated that vjbR is 
modulated by post transcriptional regulatory 
mechanisms. To shed light into the post 
transcriptional regulation of VjbR and explore 
whether this regulation is dependent on the RNA 
chaperone Hfq, Brucella isogenic mutants lacking 
hfq were obtained in order to analyze the post-
transcriptional regulation of VjbR in this genetic 
background. Interestingly, by primer extension we 
showed that the 5´-untranslated region of vjbR is 
much longer than that of other genes of Brucella. 
To analyze the role of this 5´ UTR region on VjbR 
regulation, a mutational approach based on 
deletions of specific sequences is being carried 
out. 
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ordetella species are small aerobic, Gram-
negative bacteria that colonize the 
respiratory tract of humans and animals. 

Bordetella pertussis, a strictly obligate human 
pathogen, is the etiologic agent of whooping 
cough, while B. bronchiseptica mainly infects 
animals causing a variety of respiratory diseases 
(1). It has been demonstrated by us and other 
groups that these bacteria are capable of living as 
sessile communities, known as biofilms, on abiotic 
surfaces and in the respiratory tract of mice (2-4). 
OmpQ is a general outer membrane porin of 
Bordetella, the expression of which is regulated by 
the two-component system BvgAS (6). We had 
previously found, using proteomic approaches, a 
higher expression level of the general porins 
OmpP and OmpQ in B. pertussis biofilm cells than 
in planktonic cells, either for reference and clinical 
strains. (5). The purpose of this work was to study 
the contribution of OmpQ in the biofilm formation 
by B. bronchiseptica. To this aim an in-frame, non-
polar mutation was first obtained through allelic 
exchange on B. bronchiseptica RB50 strain. Then, 
we analyzed in a comparative manner the 
planktonic growth and the biofilm formation ability 
of the wild-type and the mutant strain using the 
microtiter dish assay and Confocal Laser Scanner 
Microscopy (CLSM). We found that the mutation 
had no effect on the planktonic growth. Regarding 
biofilm development, the ability of the mutant strain 
to adhere to cover glasses, evaluated by 
epifluorescense microscopy, showed no significant 
differences between the two strains at the 

attachment stage. However, the quantification of 
the biomass adhered to the wells of microtiter 
plates at 48 and 72 h of biofilm culture showed 
significant differences between wild-type and 
OmpQ defective strains. Confocal images, 
acquired from bacterial cultures grown as biofilm 
expressing the green fluorescent protein, were 
analyzed with the COMSTAT2 software. Biofilms 
developed by the wild-type strain exhibited an 
average thickness of 33.021 ± 3,853 mm after 72h 
of growth. In contrast, under the same 
experimental conditions the ompQ mutant strain 
formed a biofilm with an average thickness of 
12.957 ± 3,604 mm. Overall, these data showed 
that the presence of OmpQ is not required for the 
attachment of B. bronchiseptica to abiotic surfaces 
but appears to have an important role for biofilm 
development. Our results contribute to the 
identification of new key factors regulated by the 
BvgAS system for Bordetella biofilm formation, 
leading to a better understanding of the 
mechanisms involved in this process. 
1- Mattoo, S. and Cherry, J.D. Clin Microbiol Rev, 
2005. 18(2): p. 326-82. 
2- Mishra, M., et al. J Bacteriol, 2005. 187(4): p. 
1474-84. 
3- Sloan, G.P., et al. J Bacteriol, 2007. 189(22): p. 
8270-6. 
4- Serra, D.O., et al. PLoS ONE, 2012. 6(12): 
e28811. doi:10.1371/journal.pone.0028811 
5- Serra, D.O., et al. Proteomics, 2008. 8(23-24): 
p. 4995-5010. 
6- Finn, T.M., et al. J Bacteriol, 1995. 177 
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xternal Guide Sequence (EGS) is an 
antisense technology that has been 
successfully used to silence genes of 

numerous pathogenic Gram negative bacteria.  
EGS targeting of resistance or essential genes led 
to reversal of resistant phenotypes or cell viability, 
respectively. This technology consists of the 
utilization of endogenous RNase P and an EGS, a 
short oligonucleotide -or analogue- that elicits 
RNase P- mediated cleavage of an RNA target. 
FtsZ is a bacterial tubuline-like protein necessary 
for normal cell division. A decrease in ftsZ 
expression is enough to interfere with normal 
formation of the divisome and consequently with 
cell division. Hence, an EGS targeting ftsZ mRNA 
could be a novel antimicrobial agent. 
Using computational modeling of the ftsZ mRNA 
secondary structure we designed several EGSs 
complementary to specific regions of the molecule 
and tested their ability to elicit its RNase- P 
mediated cleavage in vitro. The most promising 
EGS, EGS4, was selected to test its effectiveness 
in vivo. For this we transformed E. coli 
BL21(DE3)pLysS with a recombinant plasmid, 

pEGS4, harboring the EGS4 sequence 
downstream of the T7 promoter and followed by a 
hammerhead ribozyme sequence. To determine 
bacterial viability, cultures in mid log were induced 
with IPTG, cultured for 60 – 90 minutes, and 
serially diluted and plated for colony forming units 
counting.  Controls were carried out using plasmid 
pEGS4S, which codes for an EGS with a sequence 
complementary to EGS4. The experiments were 
repeated 3 times and the results were expressed 
as mean log10(CFU/ml) ± SD. Statistical 
significance was analyzed by an unpaired two-
tailed t-test. P < 0.01 was considered statistically 
significant. 
Our results show that there was a significant 
reduction in the CFU/ml in the cultures of cells 
producing EGS4 compared to those expressing 
EGS4sense (p < 0.0001), confirming that this EGS 
has a detrimental effect, most probably due to the 
inhibition of cell division. Our results show that 
EGS technology could become a new kind of 
antimicrobial agents or could be used in 
combination with existing antibiotics to potentiate 
their effect. 
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