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PL-P53.
FUNCTIONAL CHARACTERIZATION OF THE Medicago 
HD-ZIP TRANSCRIPTION FACTOR MTHB1 IN THE 
AERIAL ORGANS
Capella M; Ariel FD; Dezar CA; Chan RL
Instituto de Agrobiotecnología del Litoral- UNL-CONICET. E-
mail:  matikpla_04@hotmail.com

MTHB1 is a Medicago truncatula gene encoding a HD-Zip I 
transcription factor (TF); up-regulated by salt stress and hormones 
in roots. It was previously reported that this TF acts as a negative 
regulator of MTLBD1, a LOB-Like TF involved in lateral roots 
promoting; however, no information is available about the function 
of this gene in the aerial organs of the plant.
The promoter region of MTHB1 was isolated by PCR and cloned 
into the pKGWFS7 vector directing the expression of the GUS 
reporter gene. Transgenic Medicago roots were obtained with this 
construct and were subjected to salt stress and ABA. These 
experiments indicated that both treatments enhanced MTHB1 
expression, in agreement with its potential function. Using the 
same construct, Arabidopsis plants were transformed and the 
expression pattern of GUS analyzed by histochemistry. This gene 
turned out to be expressed in roots, and in certain regions of the 
SAM. MTHB1 expression pattern is consistent with those of the 
homologous in Arabidopsis, ATHB7 and 12.
TILLING mutant homozygous Medicago plants, unable to express 
a functional MTHB1, exhibited a particular aerial phenotype with 
multiple branches in comparison with the WT genotype.
The aerial expression pattern, together with the mthb1 plants 
phenotype, suggests that MTHB1 is somehow involved in branch 
formation controlling SAM cells fate

PL-P54.
F a PA L  E X P R E S S I O N  I N  F R U I T T I S S U E  O F 
STRAWBERRY CULTIVARS WITH CONTRASTING 
ANTHOCYANIN ACCUMULATION
Pombo MA; Martínez GA; Civello PM
IIB-INTECH. Camino Circunvalación Laguna Km. 6 Chascomús, 
Argentina. E-mail: mpombo@intech.gov.ar

One of the most important traits that make strawberry fruit 
attractive to the consumers is the accumulation of anthocyanin 
pigments. Fruit color development during ripening is associated to 
the phenylpropanoid pathway. PAL is a key enzyme in this 
pathway, and then it has a determining role in strawberry fruit 
quality. In this work, we studied the level of anthocyanins during 
fruit ripening in external and internal tissues of cultivars that differ 
in color development (Camarosa, intense red colour in all fruit 
tissue, and Toyonoka, light red colour only in external fruit tissue). 
Toyonoka showed a lower accumulation of anthocyanins that was 
limited to external fruit tissue compared with Camarosa (highest 
pigment accumulation in both fruit sections). In addition, we 
cloned a FaPAL full-length gene and analyzed its expression in 
different strawberry plant organs. We observed FaPAL expression 
only in fruit tissues. During fruit ripening, FaPAL expression was 
only detected in the stages that showed some pigment 
accumulation in external and internal tissue of both cultivars, being 
the mRNA levels higher in Camarosa. PAL activity was higher in 
internal fruit tissue, showing no correlation with FaPAL expression 
in both cultivars. Finally, the higher FaPAL expression and PAL 
activity detected in Camarosa could be associated to the enhanced 
anthocyanin accumulation found in this cultivar. 

PL-P55.
EFFECT OF PLANT REGULATORS ON THE EXPRESSION 
OF BoPAO AND BoLOX1 DURING SENESCENCE OF 
BROCCOLI
Gómez-Lobato ME; Civello PM; Martínez GA
UB4, IIB-INTECH CONICET-UNSAM, Argentina. E-mail: 
eugeniagomezlobato@intech.gov.ar

Plant senescence involves several events that occur at the final 
stages of development, or are initiated in response to a stress. The 
characteristics symptom is the loss of green color caused by 
chlorophyll degradation. Broccoli (Brassica oleracea) is a 
vegetable belonging to the group of Coles, included in the family of 
Cruciferae. Broccoli is harvested when their inflorescences are still 
immature, which causes considerable stress and triggers the 
senescence. In this work, it was studied by RT-PCR the effect of 
different plant regulators on the expression of two genes normally 
associated to senescence: PHEOPHORBIDE A OXYGENASE 
(PAO), involved in chlorophyll degradation and LIPOXYGENASE 1 
(LOX 1), associated to lipid degradation and to the synthesis of 
jasmonic acid. Broccolis were treated with cytokine and ethylene, in 
order to delay or accelerate senescence, respectively. It was 
observed that, after three days, the expression of PAO decreases 
significantly in both treatments. After 5 days, samples treated with 
ethylene increased the expression of PAO over control while 
cytokine treated samples showed a decrement of almost 50% in PAO 
expression. In the case of LOX1, it was observed that the expression 
significantly decreased in both treatments after 3 days. However, 
treatment with ethylene increased the expression of LOX1 while 
cytokine did not affect this expression after 5 days. 

PL-P56.
EXPRESSION OF TWO CHLOROPHYLL DEGRADATION 
GENES IN BROCCOLI UNDER POSTHARVEST 
HORMONAL TREATMENTS
Büchert AM; Civello PM; Martínez GA
IIB-INTECH, UNSAM-CONICET, Camino Circunvalación Laguna 
Km. 6,  B7130IWA, Chascomús,  Argentina.  E-mail:  
abuchert@intech.gov.ar

Harvesting of broccoli (Brassica oleracea) induces an early onset of 
senescence, characterized by a rapid degradation of chlorophylls. 
CHLOROPHYLLASE catalyzes phytol cleavage from chlorophyll 
and has traditionally been considered to be the first step in the 
chlorophyll degradation pathway. In recent publications, it has been 
stated that is PHEOPHYTINASE instead of CHLOROPHYLLASE 
the responsible for phytol cleavage during senescence. In the 
current work, we analyzed the expression by qPCR of known 
broccoli CHLOROPHYLLASEs (BoCLH) and a putative 
PHEOPHYTINASE from broccoli (BoPPH). Expression was 
analyzed using cytokine and ethylene treated broccoli and different 
sections of the florets were compared. Relative expression results 
from qPCR experiments showed no direct correlation between 
BoCLH expression and normal or hormone-regulated senescence. 
In the case of BoPPH, an increase in expression was found with the 
course of senescence followed by a gradual decrease. In cytokine 
treated samples, BoPPH expression was reduced and an increase 
was found in ethylene treated samples. These results suggest the 
possibility that phytol cleavage during chlorophyll degradation in 
postharvest broccoli is performed by BoPPH and not BoCLH, as 
was previously assumed, and thus reinforcing the recently arisen 
theory of PPH being the responsible for this important enzymatic 
step.

PL-P57.
MOLECULAR AND FUNCTIONAL CHARACTERIZATION 
OF S-RNAses FROM A NATURAL POPULATION OF 
Nicotiana alata
Roldán JA; Quiroga R; Rojas HJ; Goldraij A
CIQUIBIC–CONICET Dpto. Química Biológica, Facultad de Cs. 
Químicas, Universidad Nacional de Córdoba. E-mail: 
jroldan@fcq.unc.edu.ar

We report here the molecular and functional characterization of 
novel S-RNase candidates identified from a natural population of 
Nicotiana alata. Using degenerated oligonucleotides based on 
conserved domains of S-RNases, we identified by RT-PCR ten style 
sequences homologous to S-RNases, including three previously 
reported functional S-RNases and seven novel S-RNase candidates. 
Six of these candidates showed, by allele-specific RT-PCR, plant-
specific expression in the natural population and style specific 
amplification, which increased gradually during bud maturation, 
consistent with the reported S-RNase expression. In contrast, the 
S63 sequence was present in all plants examined and was 
ubiquitously expressed in different organs and bud developmental 
stages. Genetic analysis confirmed the association with self-
incompatible function in five S-RNase candidates while S5 and S63 
appeared to be nonfunctional relic S-RNases. Phylogenetical 
analysis showed the Nicotiana alata S-RNases were included in 
eight transgeneric lines confirming that this species represents a 
broad sample of allelic variation at the S-locus of the Solanaceae. 

PL-P58.
CLASS I TCP PROTEINS REGULATE ORGAN GROWTH 
AND DEVELOPMENT IN Arabidopsis thaliana
Uberti Manassero NG; González DH
Instituto de Agrobiotecnología del Litoral (IAL-CONICET-UNL), 
Santa Fe. E-mail: norauberti@yahoo.com.ar

TCP-domain proteins constitute a family of plant transcription 
factors generally involved in the regulation of cell growth and 
proliferation. Arabidopsis thaliana contains 25 different TCP 
proteins that can be divided into two classes. In order to analyze the 
role of class I TCP transcription factors, we transformed Arabidopsis 
plants with constructs that express AtTCP11 and AtTCP15 fused to 
the EAR repressor domain under the control of either the 35SCaMV 
or their own promoters. Transformed plants over-expressing 
AtTCP11-EAR exhibit lobed and asymmetric leaves, short pedicels 
and stems, and shortened siliques with a reduced number of seeds 
respective to wild-type plants. Expression of AtTCP15-EAR from 
the 35SCaMV promoter arrested seedling growth at early 
developmental stages. Supporting the idea that AtTCP15 is crucial 
for proper plant development, lines that express AtTCP15-EAR from 
its own promoter have severe phenotypic alterations showing 
asymmetric upward-curled leaves, reduced stem and pedicel 
elongation and, in the strongest cases, downward pointing flowers 
with organ alterations. We also generated plants that contain 
promoter fusions to the GUS gene to analyze the expression patterns 
conferred by both promoters. Taken together, the results indicate that 
the class I TCP proteins under study play an important role in the 
regulation of organ growth and development 

PL-P59.
IMPORTANCE OF SITE II MOTIFS IN EJC CORE 
PROTEINS GENE EXPRESSION IN Arabidopsis thaliana
Mufarrege EF; González DH; Curi GC
Instituto de Agrobiotecnología del Litoral (IAL-CONICET-UNL). 
Santa Fe. E-mail: mufarrege@fbcb.unl.edu.ar

The exon junction complex is involved in mRNA metabolism and is 
deposited on mRNA as a consequence of splicing. The Mago-Y14 
heterodimer is a core component of this complex. We have 
observed that the promoters of the genes that encode both proteins 
are active mainly in meristematic regions in Arabidopsis. By means 
of a bioinformatic search, we detected the presence of site II motifs 
(TGGGCC/T) in the proximal regions of both promoters. These 
elements are involved in expression in meristematic cells in other 
genes. In order to confirm whether these elements are functional, 
we performed deletions of the respective promoters down to -500 
bp (a fragment that included the site II motifs) and site-directed 
mutagenesis of the motifs. Transformed plants that express the GUS 
(â-glucuronidase) gene under the control of these promoter 
sequences were analyzed by histochemical and fluorometric 
assays. We found that the short versions produced the same 
expression patterns as those observed with larger fragments. In 
plants that contained promoters with mutations in the site II motifs, 
the expression disappeared. The importance of these motifs was 
confirmed through band shift assays using fragments from these 
promoters as probes and plant nuclear extracts. The results obtained 
suggest that site II motifs are essential for expression of Arabidopsis 
Mago and Y14 genes in meristematic tissues 

PL-P60.
F I N E - T U N I N G  O F  C H R O M A T I N  
IMMUNOPRECIPITATION (ChIP) FOR STUDYING DNA-
PROTEIN INTERACTIONS IN TOMATO
Ricardi MM; González RM; Iusem ND
Departamento de Fisiología, Biología Molecular y Celular. 
I F I B y N E - C O N I C E T .  F C E N - U B A .  E - m a i l :  
martiniano@fbmc.fcen.uba.ar

Our goal is to develop a Chromatin Immunoprecipitation (“ChIP”) 
protocol suitable for tomato to search for DNA-protein interactions. 
For that purpose, we adjusted parameters to optimize the successive 
steps involved: Crosslinking (and its reversal afterwards): tissue 
was vacuum-infiltrated with different formaldehyde 
concentrations. The optimal one for achieving an efficient and 
reversible crosslinking turned out to be 1%, as determined by 
phenol extraction (since only non- crosslinked DNA is recovered in 
the aqueous phase). Chromatin extraction: nuclei were purified by 
means of filtration steps through nylon mesh, centrifugation in 
buffers of different density and incubation with Triton detergent to 
lyse chloroplasts. Recovered nuclei were stained with Sybrgreen 
and observed in a confocal microscope as 5-10 ìm fluorescent 
particles. DNA sonication: after testing various conditions, we 
ended up with 5 rounds of 10 seconds each at 15% amplitude, 
sufficient to obtain 200-1000 pb DNA fragments.  
Immunoprecipitation: we performed overnight incubation trials 
with ChIP-grade anti-H3 antibody and non-immune serum as 
positive and negative controls, respectively. Real-time PCR: 
primers specific for actin exon 2 resulted in 0.997 amplification 
efficiency. Samples precipitated by anti-H3 antibody contained 
139.4 (SD = 95; n = 4) times as much actin DNA as the negative 
control (SD = 0.35; n = 2).
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PL-P61.
BIOLOGICAL ROLE OFmiR398 IN TOBACCO
Lodeyro AF; Martin AP; Poli HO; Carrillo N; Palatnik J
IBR-CONICET, Fac. de Cs. Bioquim. y Farm. (UNR), Suipacha 
531 (S2002LRK), Rosario. E-mail: lodeyro@ibr.gov.ar

MicroRNAs (miRNAs) are a class of non-coding small RNAs of 
roughly 21 nucleotides. They negatively regulate gene expression 
at the post-transcriptional level by perfect or nearly-perfect base 
pairing to complementary target mRNAs. Plant miRNAs were 
initially reported to be involved in growth and development 
patterning. Recently, miRNAs have also emerged as a class of gene 
expression regulators involved in different abiotic stresses. In 
Arabidopsis, the down-regulation of miR398 expression is 
important for the induction of the mRNA levels of two Cu/Zn 
superoxide dismutases (SODs) under high copper levels. SODs 
form the first line of defense against superoxide radicals. 
Surprisingly, results obtained in Arabidopsis thaliana indicate that 
the miR398 system is mainly implicated in copper homeostasis and 
has a minor role in the response against oxidative stress. In order to 
investigate the biological role of miR398 in plants from a broader 
perspective, we prepared transgenic tobacco plants with high levels 
of the miRNA. Nicotiana tabacum, cv Petit Havana expressing 
Arabidopsis MIR398a and MIR398b precursors from the 35S viral 
promoter were prepared. Overexpression of miR398 resulted in the 
nearly complete inactivation of the Cu/Zn SODs in tobacco, as 
judge by activity gels. The biological role of the miR398 system in 
tobacco plants will be discussed. 

PL-P62.
TOMATO POLLEN TUBES AS A CELLULAR MODEL TO 
STUDY POLARIZED AND OSCILLATORY GROWTH

1 1,2Barberini ML ; Muschietti J
1 2INGEBI-CONICET, Bs.As., Arg. Dto. FBMC, FCEN-UBA, 
Bs.As., Argentina. E-mail: barberini@dna.uba.ar

Growing pollen tubes provide an excellent single cell system to 
study the mechanistic of polarized and oscillatory growth. Here, 
we show experimental basis for using tomato (Solanum 
lycopersicum) as a working model to study pollen tube growth 
regulation through tomato pollen receptor kinase LePRK2. Wild 
type (WT) pollen tubes show a non-continuous growth rate typical 

2+of pollen tubes. We found that Ca  oscillates with the same period 
as growth but out of phase as indicated by Fluo-4. To evaluate the 
participation of the actin cytoskeleton in pollen tube growth, we 
applied actin-cytoskeleton interfering agents. Promotion of actin 
depolymerization by 20 nM Latrunculin B resulted in an inhibition 
of pollen germination and a reduction in growth, abolishing the 
oscillatory growth behavior. Stabilization of microfilaments and 
actin-polymerization stimulation by 2 µM Jasplakinolide (Jas), 
caused depolarized growth in WT pollen tubes. Antisense-LePRK2 
pollen tubes show abnormal growth maybe by an impairment in 

2+transduction through Ca -dependent pathways. In order to 
understand the role of LePRK2 in pollen tube, we will study its 
oscillatory tube growth compared to WT pollen. Oscillation and 
cytoskeleton studies in WT and these transgenic plants may 
constitute an appropriate tool to study the mechanisms that control 
pollen tube growth.

PL-P63.
Arabidopsis thaliana POLLEN TIPS INVOLVED IN POLLEN 
TUBE ELONGATION

1 1 2 1 2Soto GC ; Fox R ; Alleva K ; Mazzella MA ; Amodeo G ; Muschietti 
1,3J

1 2 3INGEBI-CONICET, BA, Arg. FMED-UBA, BA, Arg. Dto. FBMC, 
FCEN-UBA, BA, Argentina. E-mail: soto@dna.uba.ar

Reproduction in flowering plants includes processes, like pollen 
germination and pollen tube elongation, where water and/ or solutes 
movements must be finely regulated. These regulations suggest the 
participation of aquaporins mediating water and solutes transport. 
AtTIP5;1 and AtTIP1;3 are the only aquaporins that are selectively 
and highly expressed in Arabidopsis thaliana mature pollen.
In a heterologous system (Xenopus oocytes), both TIPs showed urea 
and water transport but neither glycerol nor boric acid (Soto, FEBS 
Lett. 2008, 582). We found that tip1;3 and tip5;1 homozygous 
mutant plants showed significantly reduced pollen tube length 
under nitrogen starvation. This data suggests that AtTIP1;3 and 
AtTIP5;1 are involved in nitrogen metabolism during pollen tube 
elongation.
To understand the specific role of both TIPs, we generated 
transgenic plants that overexpress GFP-AtTIP5;1 and GFP-
AtTIP1;3 fusion proteins studying their subcellular localization.

PL-P64.
DIFFERENTIAL REGULATION OF microARN miR398 
TARGETS IN ARABIDOPSIS
Martin AP; Lodeyro A; Carrillo N; Palatnik JF
Inst. de Biología Molecular y Celular de Rosario (IBR), Suipacha 
531, (S2002LRK) Rosario. E-mail: amartin@ibr.gov.ar

MicroRNAs (miRNAs) are a class of regulatory RNAs of ~21 
nucleotides that posttranscriptionally regulate eukaryotic gene 
expression by directing mRNA cleavage or translational inhibition. 
They are involved in diverse physiological processes like 
development, differentiation and metabolism.
MiRNA miR398 targets two closely related Cu/Zn superoxide 
dismutases (cytosolic CSD1 and chloroplastic CSD2) that can 
detoxify superoxide radicals; and a subunit of Cytochrome C 
Oxidase, COX5b1. All these proteins bind Cu as a cofactor.
Copper deficiency in the growth media induces miR398, which 
causes the degradation of its targets, so that the available copper is 
re-directed to essential proteins. It has been observed that miR398 
exhibits differential activity to its targets, being CSD1 and CSD2 
more sensitive than COX5b1 to the miRNA levels. Interestingly, 
genes regulated by miR398 contain target sites with specific 
sequences which have been conserved throughout evolution. To 
study this complex system we prepared transgenic plants that act as 
sensors of miR398 activity by overexpressing CSD2 and COX5b1 
fused to GFP. Next, we introduced specific mutations in the miRNA 
target site of the sensors to study the mechanisms underlying 
miR398 activity. The action mechanism of miR398 will be 
discussed.

PL-P65.
EXPLORING THE ROLES OF TRANSCRIPTION 
FACTORS INVOLVED IN LEAF DEVELOPMENT BY 
ARTIFICIAL microRNAs
Crosa VA; Palatnik JF
Instituto de Biología Molecular y Celular de Rosario (IBR, 
CONICET), Rosario, Argentina. E-mail: crosa@ibr.gov.ar

In recent years, there have been several breakthroughs in post 
transcriptional gene silencing. Most of the novel technologies rely 
on the manipulation of small RNAs in order to reduce the expression 
of selected genes, allowing the study of a particular gene loss of 
function without the need of a mutant. Among these techniques, 
artificial microRNAs (amiRNAs) have proven to be particularly 
useful, due to their high specificity and efficiency to knock down 
target genes.
In this work we have designed and constructed a series of amiRNAs 
which specifically affect the expression of groups of genes involved 
in leaf development in Arabidopsis thaliana. The strategy consisted 
in the manipulation of the miR319 precursor in order to obtain a 
mature amiRNA of 21 nt with high complementarity against the 
genes of interest. The correct expression and processing of the 
amiRNAs was tested by small RNA blots, and their activity was 
evidenced by a decrease of the mRNA levels of the target genes. 
Plants overexpressing the different amiRNAs showed diverse 
morphological abnormalities such as uneven leaf curvature and a 
reduction of leaf lamina size. The obtained results allowed us to 
explore the roles of different transcription factors in leaf 
morphogenesis.

PL-P66.
CLONING OF StCDPK1 AND StCDPK3 PROMOTERS 
USING GENOME WALKER KIT AND FUSION TO A 
REPORTER GENE

1 2 1Grandellis CR ; Hannapel D ; Ulloa RM
1Instituto de Ingeniería Genética y Biología Molecular, INGEBI-

2C O N I C E T- U B A .  I o w a  S t a t e  U n i v e r s i t y.  E - m a i l :  
grandellis@dna.uba.ar

Transient changes in the cytosolic calcium concentration are sensed 
and decoded by calcium sensors, such as calcium-dependent protein 
kinases (CDPKs). Protein phosphorylation functions as a major 
mechanism involved in transducing external stimuli. Our group has 
cloned and characterized three CDPK isoforms, StCDPK1, 
StCDPK2 and StCDPK3, which are differentially expressed during 
tuber development and sprouting. To perform functional studies, the 
promoter sequences of StCDPK1 and StCDPK3 were amplified 
using Genome Walker Kit. Genomic DNA libraries were generated 
using genomic DNA from potato. Gene specific primers were 
designed for StCDPK1 and StCDPK3. Upstream sequences of both 
genes (StCDPK1, 2279 bp and StCDPK3,1841 bp) were amplified, 
cloned into pBI101 containing the reporter gene â-glucuronidase 
and transformed into Agrobacterium tumefaciens GV2206 strain. 
Two different potato subspecies (Solanum tuberosum ssp andigena 
and tuberosum var. Spunta) were transformed using leaf and tuber 
explants. In silico analysis using the PlantCARE was performed for 
both promoters. In the future, molecular characterization of the 
transgenic events and histochemical analysis will be performed and 
the pattern of tissue expression and distribution of StCDPK1 and 
StCDPK3 will be compared. 

PL-P67.
A SMALL INTERGENIC REGION DRIVES EXCLUSIVE 
TISSUE-SPECIFIC EXPRESSION OF NEARBY GENES IN 
ARABIDOPSIS
Bondino HG; Valle EM
IBR (CONICET), Facultad de Ciencias Bioquímicas y 
Farmacéuticas, UNR, Suipacha 531, S2002LRK Rosario. E-mail: 
bondino@ibr.gov.ar

Transcription initiation by RNA polymerase II is unidirectional 
from most genes. Divergent genes, defined as nonoverlapping 
genes organized head-to-head, are highly represented in the 
Arabidopsis genome. Nevertheless, functional analyses of their 
intergenic regions are lacking. The At5g06290 and At5g06280 loci 
are head-to-head oriented and they encode a chloroplast located 2-
Cys peroxyredoxin B (2CPB) and a protein of unknown function 
(PUF), respectively. In this study, we characterized the 
transcriptional activity of the small intergenic region in both 
orientations. This activity was analyzed by driving the GUS 
reporter gene during development and growth of Arabidopsis 
plants under physiological and stressful conditions. Results showed 
that this region drives expression either of 2CPB or PUF in 
photosynthetic or vascular tissues, respectively. The promoter in 
both orientations showed similar regulation of GUS expression by 
temperature and other stress conditions such as mannitol, oxidative 
stress or fungal elicitor. These are the first evidences of an 
intergenic region that in opposite orientation directs GUS 
expression in different spatially localized tissues in a mutually 
exclusive manner. Additionally, this is the first demonstration of a 
small intergenic region that drives expression of a gene whose 
product is involved in the chloroplast antioxidant defence such as 
2CPB. 

PL-P68.
FUNCTIONAL ANALYSIS OF THE Solanum lycopersicum 
GDHB1 PROMOTER
Ferraro G; Valle EM
IBR-CONICET, FCByF-UNR, Suipacha 531, S2002LRK Rosario. 
E-mail: ferraro@ibr.gov.ar

Glutamate dehydrogenase (GDH) catalyses the reversible 
amination of 2-oxoglutarate to form glutamate, using ammonium as 
a substrate. Although GDH is ubiquitous in plant tissues, its 
physiological role is a subject of controversy particularly in non 
photosynthetic tissues such as ripening fruits. In ripening tomato 
fruits a strong induction of NAD(H)- GDH paralleled the increase 
of glutamate concentration. A full-length gene encoding the â-
subunit of GDH and its corresponding promoter were isolated in 
our lab. In silico analysis of this putative promoter revealed two 
groups of motif, one associated with physiological growing 
conditions such as ripening, nitrogen and carbon metabolisms, and 
another group associated with stress processes like drought and 
pathogen infection. We cloned 900pb of GDH promoter upstream 
of the â-glucuronidase (GUS) reporter gene in order to test the in 
vivo response of this promoter in Arabidopsis and tomato (cv. 
Micro-tom) plants. Transgenic plants were subjected to several 
treatments including ABA, SA, carbon and nitrogen sources. We 
found that the GDH promoter responded differently to the assayed 
conditions, corroborating some of the predictive cis-acting 
elements. In addition we found, for the first time, regulation of 
GDH by intermediates of the TCA cycle 
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PL-P61.
BIOLOGICAL ROLE OFmiR398 IN TOBACCO
Lodeyro AF; Martin AP; Poli HO; Carrillo N; Palatnik J
IBR-CONICET, Fac. de Cs. Bioquim. y Farm. (UNR), Suipacha 
531 (S2002LRK), Rosario. E-mail: lodeyro@ibr.gov.ar

MicroRNAs (miRNAs) are a class of non-coding small RNAs of 
roughly 21 nucleotides. They negatively regulate gene expression 
at the post-transcriptional level by perfect or nearly-perfect base 
pairing to complementary target mRNAs. Plant miRNAs were 
initially reported to be involved in growth and development 
patterning. Recently, miRNAs have also emerged as a class of gene 
expression regulators involved in different abiotic stresses. In 
Arabidopsis, the down-regulation of miR398 expression is 
important for the induction of the mRNA levels of two Cu/Zn 
superoxide dismutases (SODs) under high copper levels. SODs 
form the first line of defense against superoxide radicals. 
Surprisingly, results obtained in Arabidopsis thaliana indicate that 
the miR398 system is mainly implicated in copper homeostasis and 
has a minor role in the response against oxidative stress. In order to 
investigate the biological role of miR398 in plants from a broader 
perspective, we prepared transgenic tobacco plants with high levels 
of the miRNA. Nicotiana tabacum, cv Petit Havana expressing 
Arabidopsis MIR398a and MIR398b precursors from the 35S viral 
promoter were prepared. Overexpression of miR398 resulted in the 
nearly complete inactivation of the Cu/Zn SODs in tobacco, as 
judge by activity gels. The biological role of the miR398 system in 
tobacco plants will be discussed. 
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TOMATO POLLEN TUBES AS A CELLULAR MODEL TO 
STUDY POLARIZED AND OSCILLATORY GROWTH

1 1,2Barberini ML ; Muschietti J
1 2INGEBI-CONICET, Bs.As., Arg. Dto. FBMC, FCEN-UBA, 
Bs.As., Argentina. E-mail: barberini@dna.uba.ar

Growing pollen tubes provide an excellent single cell system to 
study the mechanistic of polarized and oscillatory growth. Here, 
we show experimental basis for using tomato (Solanum 
lycopersicum) as a working model to study pollen tube growth 
regulation through tomato pollen receptor kinase LePRK2. Wild 
type (WT) pollen tubes show a non-continuous growth rate typical 

2+of pollen tubes. We found that Ca  oscillates with the same period 
as growth but out of phase as indicated by Fluo-4. To evaluate the 
participation of the actin cytoskeleton in pollen tube growth, we 
applied actin-cytoskeleton interfering agents. Promotion of actin 
depolymerization by 20 nM Latrunculin B resulted in an inhibition 
of pollen germination and a reduction in growth, abolishing the 
oscillatory growth behavior. Stabilization of microfilaments and 
actin-polymerization stimulation by 2 µM Jasplakinolide (Jas), 
caused depolarized growth in WT pollen tubes. Antisense-LePRK2 
pollen tubes show abnormal growth maybe by an impairment in 

2+transduction through Ca -dependent pathways. In order to 
understand the role of LePRK2 in pollen tube, we will study its 
oscillatory tube growth compared to WT pollen. Oscillation and 
cytoskeleton studies in WT and these transgenic plants may 
constitute an appropriate tool to study the mechanisms that control 
pollen tube growth.
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Arabidopsis thaliana POLLEN TIPS INVOLVED IN POLLEN 
TUBE ELONGATION

1 1 2 1 2Soto GC ; Fox R ; Alleva K ; Mazzella MA ; Amodeo G ; Muschietti 
1,3J

1 2 3INGEBI-CONICET, BA, Arg. FMED-UBA, BA, Arg. Dto. FBMC, 
FCEN-UBA, BA, Argentina. E-mail: soto@dna.uba.ar

Reproduction in flowering plants includes processes, like pollen 
germination and pollen tube elongation, where water and/ or solutes 
movements must be finely regulated. These regulations suggest the 
participation of aquaporins mediating water and solutes transport. 
AtTIP5;1 and AtTIP1;3 are the only aquaporins that are selectively 
and highly expressed in Arabidopsis thaliana mature pollen.
In a heterologous system (Xenopus oocytes), both TIPs showed urea 
and water transport but neither glycerol nor boric acid (Soto, FEBS 
Lett. 2008, 582). We found that tip1;3 and tip5;1 homozygous 
mutant plants showed significantly reduced pollen tube length 
under nitrogen starvation. This data suggests that AtTIP1;3 and 
AtTIP5;1 are involved in nitrogen metabolism during pollen tube 
elongation.
To understand the specific role of both TIPs, we generated 
transgenic plants that overexpress GFP-AtTIP5;1 and GFP-
AtTIP1;3 fusion proteins studying their subcellular localization.

PL-P64.
DIFFERENTIAL REGULATION OF microARN miR398 
TARGETS IN ARABIDOPSIS
Martin AP; Lodeyro A; Carrillo N; Palatnik JF
Inst. de Biología Molecular y Celular de Rosario (IBR), Suipacha 
531, (S2002LRK) Rosario. E-mail: amartin@ibr.gov.ar

MicroRNAs (miRNAs) are a class of regulatory RNAs of ~21 
nucleotides that posttranscriptionally regulate eukaryotic gene 
expression by directing mRNA cleavage or translational inhibition. 
They are involved in diverse physiological processes like 
development, differentiation and metabolism.
MiRNA miR398 targets two closely related Cu/Zn superoxide 
dismutases (cytosolic CSD1 and chloroplastic CSD2) that can 
detoxify superoxide radicals; and a subunit of Cytochrome C 
Oxidase, COX5b1. All these proteins bind Cu as a cofactor.
Copper deficiency in the growth media induces miR398, which 
causes the degradation of its targets, so that the available copper is 
re-directed to essential proteins. It has been observed that miR398 
exhibits differential activity to its targets, being CSD1 and CSD2 
more sensitive than COX5b1 to the miRNA levels. Interestingly, 
genes regulated by miR398 contain target sites with specific 
sequences which have been conserved throughout evolution. To 
study this complex system we prepared transgenic plants that act as 
sensors of miR398 activity by overexpressing CSD2 and COX5b1 
fused to GFP. Next, we introduced specific mutations in the miRNA 
target site of the sensors to study the mechanisms underlying 
miR398 activity. The action mechanism of miR398 will be 
discussed.

PL-P65.
EXPLORING THE ROLES OF TRANSCRIPTION 
FACTORS INVOLVED IN LEAF DEVELOPMENT BY 
ARTIFICIAL microRNAs
Crosa VA; Palatnik JF
Instituto de Biología Molecular y Celular de Rosario (IBR, 
CONICET), Rosario, Argentina. E-mail: crosa@ibr.gov.ar

In recent years, there have been several breakthroughs in post 
transcriptional gene silencing. Most of the novel technologies rely 
on the manipulation of small RNAs in order to reduce the expression 
of selected genes, allowing the study of a particular gene loss of 
function without the need of a mutant. Among these techniques, 
artificial microRNAs (amiRNAs) have proven to be particularly 
useful, due to their high specificity and efficiency to knock down 
target genes.
In this work we have designed and constructed a series of amiRNAs 
which specifically affect the expression of groups of genes involved 
in leaf development in Arabidopsis thaliana. The strategy consisted 
in the manipulation of the miR319 precursor in order to obtain a 
mature amiRNA of 21 nt with high complementarity against the 
genes of interest. The correct expression and processing of the 
amiRNAs was tested by small RNA blots, and their activity was 
evidenced by a decrease of the mRNA levels of the target genes. 
Plants overexpressing the different amiRNAs showed diverse 
morphological abnormalities such as uneven leaf curvature and a 
reduction of leaf lamina size. The obtained results allowed us to 
explore the roles of different transcription factors in leaf 
morphogenesis.

PL-P66.
CLONING OF StCDPK1 AND StCDPK3 PROMOTERS 
USING GENOME WALKER KIT AND FUSION TO A 
REPORTER GENE

1 2 1Grandellis CR ; Hannapel D ; Ulloa RM
1Instituto de Ingeniería Genética y Biología Molecular, INGEBI-

2C O N I C E T- U B A .  I o w a  S t a t e  U n i v e r s i t y.  E - m a i l :  
grandellis@dna.uba.ar

Transient changes in the cytosolic calcium concentration are sensed 
and decoded by calcium sensors, such as calcium-dependent protein 
kinases (CDPKs). Protein phosphorylation functions as a major 
mechanism involved in transducing external stimuli. Our group has 
cloned and characterized three CDPK isoforms, StCDPK1, 
StCDPK2 and StCDPK3, which are differentially expressed during 
tuber development and sprouting. To perform functional studies, the 
promoter sequences of StCDPK1 and StCDPK3 were amplified 
using Genome Walker Kit. Genomic DNA libraries were generated 
using genomic DNA from potato. Gene specific primers were 
designed for StCDPK1 and StCDPK3. Upstream sequences of both 
genes (StCDPK1, 2279 bp and StCDPK3,1841 bp) were amplified, 
cloned into pBI101 containing the reporter gene â-glucuronidase 
and transformed into Agrobacterium tumefaciens GV2206 strain. 
Two different potato subspecies (Solanum tuberosum ssp andigena 
and tuberosum var. Spunta) were transformed using leaf and tuber 
explants. In silico analysis using the PlantCARE was performed for 
both promoters. In the future, molecular characterization of the 
transgenic events and histochemical analysis will be performed and 
the pattern of tissue expression and distribution of StCDPK1 and 
StCDPK3 will be compared. 

PL-P67.
A SMALL INTERGENIC REGION DRIVES EXCLUSIVE 
TISSUE-SPECIFIC EXPRESSION OF NEARBY GENES IN 
ARABIDOPSIS
Bondino HG; Valle EM
IBR (CONICET), Facultad de Ciencias Bioquímicas y 
Farmacéuticas, UNR, Suipacha 531, S2002LRK Rosario. E-mail: 
bondino@ibr.gov.ar

Transcription initiation by RNA polymerase II is unidirectional 
from most genes. Divergent genes, defined as nonoverlapping 
genes organized head-to-head, are highly represented in the 
Arabidopsis genome. Nevertheless, functional analyses of their 
intergenic regions are lacking. The At5g06290 and At5g06280 loci 
are head-to-head oriented and they encode a chloroplast located 2-
Cys peroxyredoxin B (2CPB) and a protein of unknown function 
(PUF), respectively. In this study, we characterized the 
transcriptional activity of the small intergenic region in both 
orientations. This activity was analyzed by driving the GUS 
reporter gene during development and growth of Arabidopsis 
plants under physiological and stressful conditions. Results showed 
that this region drives expression either of 2CPB or PUF in 
photosynthetic or vascular tissues, respectively. The promoter in 
both orientations showed similar regulation of GUS expression by 
temperature and other stress conditions such as mannitol, oxidative 
stress or fungal elicitor. These are the first evidences of an 
intergenic region that in opposite orientation directs GUS 
expression in different spatially localized tissues in a mutually 
exclusive manner. Additionally, this is the first demonstration of a 
small intergenic region that drives expression of a gene whose 
product is involved in the chloroplast antioxidant defence such as 
2CPB. 

PL-P68.
FUNCTIONAL ANALYSIS OF THE Solanum lycopersicum 
GDHB1 PROMOTER
Ferraro G; Valle EM
IBR-CONICET, FCByF-UNR, Suipacha 531, S2002LRK Rosario. 
E-mail: ferraro@ibr.gov.ar

Glutamate dehydrogenase (GDH) catalyses the reversible 
amination of 2-oxoglutarate to form glutamate, using ammonium as 
a substrate. Although GDH is ubiquitous in plant tissues, its 
physiological role is a subject of controversy particularly in non 
photosynthetic tissues such as ripening fruits. In ripening tomato 
fruits a strong induction of NAD(H)- GDH paralleled the increase 
of glutamate concentration. A full-length gene encoding the â-
subunit of GDH and its corresponding promoter were isolated in 
our lab. In silico analysis of this putative promoter revealed two 
groups of motif, one associated with physiological growing 
conditions such as ripening, nitrogen and carbon metabolisms, and 
another group associated with stress processes like drought and 
pathogen infection. We cloned 900pb of GDH promoter upstream 
of the â-glucuronidase (GUS) reporter gene in order to test the in 
vivo response of this promoter in Arabidopsis and tomato (cv. 
Micro-tom) plants. Transgenic plants were subjected to several 
treatments including ABA, SA, carbon and nitrogen sources. We 
found that the GDH promoter responded differently to the assayed 
conditions, corroborating some of the predictive cis-acting 
elements. In addition we found, for the first time, regulation of 
GDH by intermediates of the TCA cycle 
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PL-P69.
CHARACTERIZATION OF A FEMALE GAMETOPHYTIC 
MUTANT IN Arabidopsis thaliana
Iglesias MJ; Tossi V; Gergoff G; Fanello D; Larramburu E; 
Gonzalez ME; Lobato C; Turowski V; Villarreal V; Gómez-Lobato 
ME; Mitton F; Mansilla Y; Reutemann A; Gonorazky G; 
Pagnussat G; Zabaleta E
Instituto de Investigaciones Biológicas, FCEyN, UNMdP. E-mail: 
majoi84@hotmail.com

Development and function of gametophytes are crucial for plant 
reproduction. However, relatively little is known about the 
molecular basis of embryo sac development. We characterized a 
Ds insertion line (MEE 42) with defects in female transmission 
efficiency. The phenotype of MEE 42 was studied by DIC 
microscopy of whole-mount preparations of ovules. Mutant ovules 
were found to be affected during post-pollination processes. 
Embryo development was arrested at one-cell zygotic stage. 
Endosperm development was also arrested. Some ovules appeared 
unfertilized, suggesting that the mutation is also affecting pollen 
tube (PT) guidance or fertilization. To further study the nature of 
the fertilization failure, we analyzed PT growth patterns by aniline 
blue staining. Although pollen tubes were found at the micropyle of 
both WT and mutant ovules, some mutant ovules showed abnormal 
PT growth patterns. To characterize the identity of the synergide 
cells -responsible for PT attraction- we tested the expression of a 
synergide marker. Similar GUS staining patterns were observed in 
WT and MEE42 mutant embryo sacs. The flanking sequence of the 
Ds element was confirmed for the 5’ end of the DS element by 
using Ds and specific primers to be in At3g63080, encoding a 
glutathione peroxidase. 

PL-P70.
EUKARYOTIC gamma CARBONIC ANHYDRASE 
HOMOTRIMERS BIND INORGANIC CARBON
Martin MV; Villarreal F; Miras I; Navaza A; Haouz A; Gonzalez-
Lebrero R; Kaufmann S; Zabaleta E
Instituto de Investigaciones Biológicas CONICET, UNMDP. E-
mail: vicmarti@mdp.edu.ar

Gamma Carbonic Anhydrases (CAs) are widespread in 
Prokaryotes. In Eukaryotes,
homologous genes were found only in plant genomes coding for 
subunits of the mitochondrial Complex I. At present, only ãCA 
homotrimers of Methanosarcina thermophila (CAM) show 
reversible carbon dioxide hydration activity. However, 
homologous CcmM from cyanobacteria, was found to be inactive 
only conserving binding to bicarbonate. In the present work, it is 

14shown that plant ãCA2 homotrimers bind H CO  but are unable to 3

catalyse the reversible hydration of CO . These results suggest that 2

plant ãCAs do not act as carbonic anhydrases but with a related 
activity possibly contributing to recycle CO  in the context of 2

photorespiration.

PL-P71.
ATPase ACTIVITY AND IMMUNOSTIMULATORY 
PROPERTIES OF Arabidopsis thaliana HSP90 EXPRESSED 
IN E. coli

1 2 2 1;Corigliano MG ; Martin V ; Goldman A ; Laguia Becher M  
1Clemente M

1 2IIB-INTECH, CONICET-UNSAM,   CESyMA, ECyT, UNSAM. E-
mail: marianacorigliano@intech.gov.ar

The molecular chaperone Heat Shock Protein 90 (Hsp90) plays an 
important role in folding stabilization, activation of client proteins 
and also mammalian and pathogen Hsp90 showed 
immunostimulatory properties. For substrate activation, Hsp90 
binds and hydrolyzes ATP. To gain insight on the biochemical and 
immunological properties of plant Hsp90, we expressed citosolic 
Hsp90 isoforms from A. thaliana. AtHSP81.1, AtHSP81.2 and 
AtHSP81.3 were directionally subcloned in E. coli Rosetta (D3) 
strain. In particular, recombinant AtHsp81.2 (rAtHsp81.2) over-
expression was confirmed by SDS-PAGE and western blot using 
anti-His antibodies. rAtHsp81.2 was purified by Ni-NTA affinity 
chromatography and its molecular weight was determined by 
MALDI-TOF-MS. The purification procedure yielded 2mg/ml of 
99% pure protein, suitable for further structure–function studies. 
rAtHsp81.2-ATPase activity was measured in vitro and the V  and max

Km were determined. Finally, we evaluated the capacity of 
rAtHsp81.2 to induce in vitro proliferation of splenocytes from 
naive BALB/c mice. We observed that rAtHsp81.2 is able to 
stimulate proliferation of spleen cells as it was observed with Hsp83 
of Leishamania infantum. LPS and ConA with or without 
polimixine B were used as controls.

PL-P72.
CHARACTERIZATION OF NADP DEPENDENT MALIC 
ENZYME FROM Flaveria SPECIES
Saavedra DD; Ameriso MC; Drincovich MF; Andreo CS
CEFOBI - Fac. Cs. Bioq. y Farm. UNR. Rosario. E-mail: 
saavedra@cefobi-conicet.gov.ar

NADP-malic enzyme is a widely distributed protein involved in 
different metabolic pathways. In the most common C4 pathway for 
carbon fixation, the decarboxylation of malate is carried out by a 
NADP-ME. To understand the molecular events underlying the 
evolution of C4 photosynthesis, we have studied NADP-ME in 
Flaveria genus, which include C4, C3 and C3-4 intermediates 
species. Isoforms of plastidic NADP-ME are encoded by two genes 
in all species of Flaveria. Phylogenetic relationships placed these 
isoenzymes in two separates groups, called photosynthetic and no 
photosynthetic isoforms. We analyzed, by RT-PCR, the expression 
of these genes in developing leaves of the intermediate species F. 
palmeri and F. sonorensis finding out both genes are expressed in 
almost all the developmental stages tested. To compare the 
expression pattern we are setting up a quantitative protocol based on 
a Real time-PCR method. At the moment, the analysis showed a 
developmental and specie dependent expression of these genes. On 
the other hand, recombinant isoforms of NADP-ME from C4 F. 
trinervia and C3-C4 F. palmeri were purified and characterized. 
These enzymes showed different kinetics properties such as malate 
inhibition or substrates Kms, in spite of the high degree of sequence 
identity (more than 90%). Different expression levels and kinetic 
parameters suggest distinct function for two isoforms 

PL-P73.
INFLUENCE OF EXPANSIN CARBOHYDRATE BINDING 
MODULE ON IN VITRO POLYGALACTURONASE 
ENZYME ACTIVITY
Nardi CF; Escudero CM; Villarreal NM; Martinez GA; Civello PM
IIB-INTECH (CONICET-UNSAM). Camino Circunv. Laguna Km 6 
(B7130IWA). Chascomús. Bs. As. Argentina. E-mail: 
cnardi@intech.gov.ar

Fruit softening is associated with cell wall disassembly mediated by 
the action of a set of enzymes and proteins. EXPANSINs (EXPs), a 
group of proteins with unknown enzymatic activity, and 
POLYGALACTURONASEs (PGs) are proposed to be involved in 
this process. It has been suggested that EXPs and PGs could 
cooperatively participate in ripening-associated cell wall 
degradation, though there is scarce experimental evidence that 
support such statement.
FaEXP2 encodes a putative strawberry expansin (FaEXP2) with a 
predicted carbohydrate binding module (CBM) in its C-terminal and 
an “expansin domain” in its N-terminal.
In order to evaluate the influence of expansin, we performed in vitro 
PG activity assays in the presence of full FaEXP2 or its CBM (CBM-
FaEXP2). Both cDNAs were cloned, over-expressed in E. coli, and 
the recombinant polypeptides were purified. In vitro PG activity was 
measured using enzymatic extract from tomato, citrus pectin as 
substrate and the addition of FaEXP2 or full CBM-FaEXP2.
The presence of CBM/FaEXP2 in the reaction mixture decreased 
PG activity, and a slighter effect was found in the case of FaEXP2 
also. These results suggest that CB-FaEXP2 could interact with 
pectins and then interfere with the activity of polygalacturonase 
enzyme

PL-P74.
PURIFICATION AND CHARACTERIZATION OF A 
JACALIN-RELATED PROTEIN FROM SUNFLOWER 
APOPLAST
Elizalde M; Regente M; Pinedo M; De la Canal L
Instituto de Investigaciones Biológicas. Universidad Nacional de 
Mar del Plata.  E-mail: ldelacan@mdp.edu.ar

The proteomic analysis of apoplastic fluids (AFs) from sunflower 
seeds and seedlings let us the tentative identification of a 16 kDa 
band as a Jacalin-Related Protein (JRP). These plant lectins display a 
typical intracellular location and mannose or galactose affinity. The 
bioinformatic analysis of the matched sequence, a Helianthus 
tuberosus JRP, showed that it has a mannose binding motif and no 
signal peptide to enable its secretion. Purification of AFs on a 
mannose-agarose affinity matrix and MALDI/TOF-TOF MS 
confirmed the in silico assigned identity. Additionally the affinity 
purified fraction was able to agglutinate yeast and tomato cells. 
Polyclonal antibodies against the protein were obtained and used in 
immunoanalysis of sunflower seeds and seedlings. We obtained 
evidences that its content decreased through the germination being 
almost undetectable in 10 days-old seedlings. Furthermore, it 
remained unchanged in seeds incubated with 500 µM ABA or 100 
µM Jasmonic Acid. We can conclude that the protein from sunflower 
AFs is a novel member of the mannose-binding JRP group with 
extracellular location. 

PL-P75.
CARBON METABOLISM DURING PEACH FRUIT 
DEVELOPMENT

1 1 1 1Lombardo VA ; Borsani J ; Lauxmann MA ; Bustamante C ; Budde 
3 2 2 1 1CO , Osorio Algar S ; Fernie A ; Andreo CS , Lara MV ; 

1Drincovich MF
1 2  3CEFOBI-UNR, Rosario. Max Planck Institute, Germany. INTA, 
San Pedro.  E-mail: lombardo@cefobi-conicet.gov.ar

Peach (Prunus persica) is a climateric fruit whose growth shows a 
double-sigmoid pattern. To gain knowledge about carbon 
metabolism during the fruit development, the metabolic pathways 
controlling the levels of organic acids and sugars were performed 
by activity measurements and qRT-PCR of transcripts encoding key 
enzymes. The results show that photosynthates translocated from 
vegetative organs, such as sucrose and sorbitol, are metabolized 
during rapid growth periods, mainly in the last stages of fruit 
development; however a great sorbitol decrease was observed after 
harvest. Key enzymes involved in sugar metabolism were analysed, 
which showed significant differences during fruit development. 
Interestingly, the different transcripts encoding Neutral Invertases 
displayed distinct pattern of expression. In the case of organic acids, 
a relatively higher metabolism during both rapid growth periods 
was observed. Regarding NADP-malic enzyme activity, it 
increased 8 times at end of growth, in agreement with a high 
respiratory rate. A significant decrease of total protein at the 
beginning of development was observed, which might work as an 
initial mechanism to obtain energy. Finally, the analysis of the 
metabolomic profile during peach development performed by GC-
MS, indicates critical role of certain aminoacids metabolism, along 
with sugar and organic acid changes.

PL-P76.
CELL WALL METABOLISM IN “DIXILAND” PEACHES 
AFTER HARVEST AND HEAT TREATMENT

1 1 1 1Bustamante C ; Lauxmann MA ; Borsani J ; Lombardo VA ; Budde 
2 2 1 1 1CO , Murray RA ; Andreo CS ; Lara MV ; Drincovich MF

1 2CEFOBI-UNR, Rosario;  INTA San Pedro. E-mail: 
bustamante@cefobi-conicet.gov.ar

Refrigeration of peaches during marketing and shipping affects 
fruit quality causing physiological disorders collectively named 
chilling injury (CI). To alleviate CI, different strategies have been 
applied before cold storage, among them heat treatment (HT) have 
been widely used. In this work, we analyze ethylene production, 
fruit firmness and the expression of enzymes and proteins involved 
in cell wall metabolism in peaches immediately after harvest (C), 
during ripening at 20ºC for 3, 5 and 7 d (C+3, C+5 and C+7), or after 
exposed to 39ºC for 3 d (TT) followed by 3 d at 20ºC (TT+3). For 
the group of fruit kept at 20ºC, a typical softening behaviour was 
observed, as well as an increase in ethylene production. In contrast, 
during the 3 d of HT, fruit maintained their firmness, which rapidly 
decreased after transfer to 20ºC. Relative expression of genes 
encoding proteins involved in cell wall metabolism was analyzed 
by qRT-PCR. Cell wall-related genes showed different expression 
patterns during ripening at 20ºC. However, TT decreased markedly 
the accumulation of all of them. Once TT fruits were transferred to 
20ºC after HT, an increase in gene expression occurred to different 
extent depending on the transcript analysed. This study will help in 
the identification of the principal cell wall proteins involved in 
peach softening and their putative role in some CI symptoms 
alleviation. 
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PL-P69.
CHARACTERIZATION OF A FEMALE GAMETOPHYTIC 
MUTANT IN Arabidopsis thaliana
Iglesias MJ; Tossi V; Gergoff G; Fanello D; Larramburu E; 
Gonzalez ME; Lobato C; Turowski V; Villarreal V; Gómez-Lobato 
ME; Mitton F; Mansilla Y; Reutemann A; Gonorazky G; 
Pagnussat G; Zabaleta E
Instituto de Investigaciones Biológicas, FCEyN, UNMdP. E-mail: 
majoi84@hotmail.com

Development and function of gametophytes are crucial for plant 
reproduction. However, relatively little is known about the 
molecular basis of embryo sac development. We characterized a 
Ds insertion line (MEE 42) with defects in female transmission 
efficiency. The phenotype of MEE 42 was studied by DIC 
microscopy of whole-mount preparations of ovules. Mutant ovules 
were found to be affected during post-pollination processes. 
Embryo development was arrested at one-cell zygotic stage. 
Endosperm development was also arrested. Some ovules appeared 
unfertilized, suggesting that the mutation is also affecting pollen 
tube (PT) guidance or fertilization. To further study the nature of 
the fertilization failure, we analyzed PT growth patterns by aniline 
blue staining. Although pollen tubes were found at the micropyle of 
both WT and mutant ovules, some mutant ovules showed abnormal 
PT growth patterns. To characterize the identity of the synergide 
cells -responsible for PT attraction- we tested the expression of a 
synergide marker. Similar GUS staining patterns were observed in 
WT and MEE42 mutant embryo sacs. The flanking sequence of the 
Ds element was confirmed for the 5’ end of the DS element by 
using Ds and specific primers to be in At3g63080, encoding a 
glutathione peroxidase. 

PL-P70.
EUKARYOTIC gamma CARBONIC ANHYDRASE 
HOMOTRIMERS BIND INORGANIC CARBON
Martin MV; Villarreal F; Miras I; Navaza A; Haouz A; Gonzalez-
Lebrero R; Kaufmann S; Zabaleta E
Instituto de Investigaciones Biológicas CONICET, UNMDP. E-
mail: vicmarti@mdp.edu.ar

Gamma Carbonic Anhydrases (CAs) are widespread in 
Prokaryotes. In Eukaryotes,
homologous genes were found only in plant genomes coding for 
subunits of the mitochondrial Complex I. At present, only ãCA 
homotrimers of Methanosarcina thermophila (CAM) show 
reversible carbon dioxide hydration activity. However, 
homologous CcmM from cyanobacteria, was found to be inactive 
only conserving binding to bicarbonate. In the present work, it is 

14shown that plant ãCA2 homotrimers bind H CO  but are unable to 3

catalyse the reversible hydration of CO . These results suggest that 2

plant ãCAs do not act as carbonic anhydrases but with a related 
activity possibly contributing to recycle CO  in the context of 2

photorespiration.

PL-P71.
ATPase ACTIVITY AND IMMUNOSTIMULATORY 
PROPERTIES OF Arabidopsis thaliana HSP90 EXPRESSED 
IN E. coli

1 2 2 1;Corigliano MG ; Martin V ; Goldman A ; Laguia Becher M  
1Clemente M

1 2IIB-INTECH, CONICET-UNSAM,   CESyMA, ECyT, UNSAM. E-
mail: marianacorigliano@intech.gov.ar

The molecular chaperone Heat Shock Protein 90 (Hsp90) plays an 
important role in folding stabilization, activation of client proteins 
and also mammalian and pathogen Hsp90 showed 
immunostimulatory properties. For substrate activation, Hsp90 
binds and hydrolyzes ATP. To gain insight on the biochemical and 
immunological properties of plant Hsp90, we expressed citosolic 
Hsp90 isoforms from A. thaliana. AtHSP81.1, AtHSP81.2 and 
AtHSP81.3 were directionally subcloned in E. coli Rosetta (D3) 
strain. In particular, recombinant AtHsp81.2 (rAtHsp81.2) over-
expression was confirmed by SDS-PAGE and western blot using 
anti-His antibodies. rAtHsp81.2 was purified by Ni-NTA affinity 
chromatography and its molecular weight was determined by 
MALDI-TOF-MS. The purification procedure yielded 2mg/ml of 
99% pure protein, suitable for further structure–function studies. 
rAtHsp81.2-ATPase activity was measured in vitro and the V  and max

Km were determined. Finally, we evaluated the capacity of 
rAtHsp81.2 to induce in vitro proliferation of splenocytes from 
naive BALB/c mice. We observed that rAtHsp81.2 is able to 
stimulate proliferation of spleen cells as it was observed with Hsp83 
of Leishamania infantum. LPS and ConA with or without 
polimixine B were used as controls.

PL-P72.
CHARACTERIZATION OF NADP DEPENDENT MALIC 
ENZYME FROM Flaveria SPECIES
Saavedra DD; Ameriso MC; Drincovich MF; Andreo CS
CEFOBI - Fac. Cs. Bioq. y Farm. UNR. Rosario. E-mail: 
saavedra@cefobi-conicet.gov.ar

NADP-malic enzyme is a widely distributed protein involved in 
different metabolic pathways. In the most common C4 pathway for 
carbon fixation, the decarboxylation of malate is carried out by a 
NADP-ME. To understand the molecular events underlying the 
evolution of C4 photosynthesis, we have studied NADP-ME in 
Flaveria genus, which include C4, C3 and C3-4 intermediates 
species. Isoforms of plastidic NADP-ME are encoded by two genes 
in all species of Flaveria. Phylogenetic relationships placed these 
isoenzymes in two separates groups, called photosynthetic and no 
photosynthetic isoforms. We analyzed, by RT-PCR, the expression 
of these genes in developing leaves of the intermediate species F. 
palmeri and F. sonorensis finding out both genes are expressed in 
almost all the developmental stages tested. To compare the 
expression pattern we are setting up a quantitative protocol based on 
a Real time-PCR method. At the moment, the analysis showed a 
developmental and specie dependent expression of these genes. On 
the other hand, recombinant isoforms of NADP-ME from C4 F. 
trinervia and C3-C4 F. palmeri were purified and characterized. 
These enzymes showed different kinetics properties such as malate 
inhibition or substrates Kms, in spite of the high degree of sequence 
identity (more than 90%). Different expression levels and kinetic 
parameters suggest distinct function for two isoforms 

PL-P73.
INFLUENCE OF EXPANSIN CARBOHYDRATE BINDING 
MODULE ON IN VITRO POLYGALACTURONASE 
ENZYME ACTIVITY
Nardi CF; Escudero CM; Villarreal NM; Martinez GA; Civello PM
IIB-INTECH (CONICET-UNSAM). Camino Circunv. Laguna Km 6 
(B7130IWA). Chascomús. Bs. As. Argentina. E-mail: 
cnardi@intech.gov.ar

Fruit softening is associated with cell wall disassembly mediated by 
the action of a set of enzymes and proteins. EXPANSINs (EXPs), a 
group of proteins with unknown enzymatic activity, and 
POLYGALACTURONASEs (PGs) are proposed to be involved in 
this process. It has been suggested that EXPs and PGs could 
cooperatively participate in ripening-associated cell wall 
degradation, though there is scarce experimental evidence that 
support such statement.
FaEXP2 encodes a putative strawberry expansin (FaEXP2) with a 
predicted carbohydrate binding module (CBM) in its C-terminal and 
an “expansin domain” in its N-terminal.
In order to evaluate the influence of expansin, we performed in vitro 
PG activity assays in the presence of full FaEXP2 or its CBM (CBM-
FaEXP2). Both cDNAs were cloned, over-expressed in E. coli, and 
the recombinant polypeptides were purified. In vitro PG activity was 
measured using enzymatic extract from tomato, citrus pectin as 
substrate and the addition of FaEXP2 or full CBM-FaEXP2.
The presence of CBM/FaEXP2 in the reaction mixture decreased 
PG activity, and a slighter effect was found in the case of FaEXP2 
also. These results suggest that CB-FaEXP2 could interact with 
pectins and then interfere with the activity of polygalacturonase 
enzyme

PL-P74.
PURIFICATION AND CHARACTERIZATION OF A 
JACALIN-RELATED PROTEIN FROM SUNFLOWER 
APOPLAST
Elizalde M; Regente M; Pinedo M; De la Canal L
Instituto de Investigaciones Biológicas. Universidad Nacional de 
Mar del Plata.  E-mail: ldelacan@mdp.edu.ar

The proteomic analysis of apoplastic fluids (AFs) from sunflower 
seeds and seedlings let us the tentative identification of a 16 kDa 
band as a Jacalin-Related Protein (JRP). These plant lectins display a 
typical intracellular location and mannose or galactose affinity. The 
bioinformatic analysis of the matched sequence, a Helianthus 
tuberosus JRP, showed that it has a mannose binding motif and no 
signal peptide to enable its secretion. Purification of AFs on a 
mannose-agarose affinity matrix and MALDI/TOF-TOF MS 
confirmed the in silico assigned identity. Additionally the affinity 
purified fraction was able to agglutinate yeast and tomato cells. 
Polyclonal antibodies against the protein were obtained and used in 
immunoanalysis of sunflower seeds and seedlings. We obtained 
evidences that its content decreased through the germination being 
almost undetectable in 10 days-old seedlings. Furthermore, it 
remained unchanged in seeds incubated with 500 µM ABA or 100 
µM Jasmonic Acid. We can conclude that the protein from sunflower 
AFs is a novel member of the mannose-binding JRP group with 
extracellular location. 

PL-P75.
CARBON METABOLISM DURING PEACH FRUIT 
DEVELOPMENT

1 1 1 1Lombardo VA ; Borsani J ; Lauxmann MA ; Bustamante C ; Budde 
3 2 2 1 1CO , Osorio Algar S ; Fernie A ; Andreo CS , Lara MV ; 

1Drincovich MF
1 2  3CEFOBI-UNR, Rosario. Max Planck Institute, Germany. INTA, 
San Pedro.  E-mail: lombardo@cefobi-conicet.gov.ar

Peach (Prunus persica) is a climateric fruit whose growth shows a 
double-sigmoid pattern. To gain knowledge about carbon 
metabolism during the fruit development, the metabolic pathways 
controlling the levels of organic acids and sugars were performed 
by activity measurements and qRT-PCR of transcripts encoding key 
enzymes. The results show that photosynthates translocated from 
vegetative organs, such as sucrose and sorbitol, are metabolized 
during rapid growth periods, mainly in the last stages of fruit 
development; however a great sorbitol decrease was observed after 
harvest. Key enzymes involved in sugar metabolism were analysed, 
which showed significant differences during fruit development. 
Interestingly, the different transcripts encoding Neutral Invertases 
displayed distinct pattern of expression. In the case of organic acids, 
a relatively higher metabolism during both rapid growth periods 
was observed. Regarding NADP-malic enzyme activity, it 
increased 8 times at end of growth, in agreement with a high 
respiratory rate. A significant decrease of total protein at the 
beginning of development was observed, which might work as an 
initial mechanism to obtain energy. Finally, the analysis of the 
metabolomic profile during peach development performed by GC-
MS, indicates critical role of certain aminoacids metabolism, along 
with sugar and organic acid changes.

PL-P76.
CELL WALL METABOLISM IN “DIXILAND” PEACHES 
AFTER HARVEST AND HEAT TREATMENT

1 1 1 1Bustamante C ; Lauxmann MA ; Borsani J ; Lombardo VA ; Budde 
2 2 1 1 1CO , Murray RA ; Andreo CS ; Lara MV ; Drincovich MF

1 2CEFOBI-UNR, Rosario;  INTA San Pedro. E-mail: 
bustamante@cefobi-conicet.gov.ar

Refrigeration of peaches during marketing and shipping affects 
fruit quality causing physiological disorders collectively named 
chilling injury (CI). To alleviate CI, different strategies have been 
applied before cold storage, among them heat treatment (HT) have 
been widely used. In this work, we analyze ethylene production, 
fruit firmness and the expression of enzymes and proteins involved 
in cell wall metabolism in peaches immediately after harvest (C), 
during ripening at 20ºC for 3, 5 and 7 d (C+3, C+5 and C+7), or after 
exposed to 39ºC for 3 d (TT) followed by 3 d at 20ºC (TT+3). For 
the group of fruit kept at 20ºC, a typical softening behaviour was 
observed, as well as an increase in ethylene production. In contrast, 
during the 3 d of HT, fruit maintained their firmness, which rapidly 
decreased after transfer to 20ºC. Relative expression of genes 
encoding proteins involved in cell wall metabolism was analyzed 
by qRT-PCR. Cell wall-related genes showed different expression 
patterns during ripening at 20ºC. However, TT decreased markedly 
the accumulation of all of them. Once TT fruits were transferred to 
20ºC after HT, an increase in gene expression occurred to different 
extent depending on the transcript analysed. This study will help in 
the identification of the principal cell wall proteins involved in 
peach softening and their putative role in some CI symptoms 
alleviation. 
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PL-P77.
FUNCTIONAL ROLE OF GLU543 IN ALLOSTERIC 
FUMARATE REGULATION OF A. Thaliana NADP-MALIC 
ENZYME 2
Arias CL; Maurino VG; Andreo CS; Drincovich MF; Gerrard 
Wheeler MC
Centro de Estudios Fotosintéticos y Bioquímicos (CEFOBI). 
Universidad Nacional Rosario. E-mail: arias@cefobi-
conicet.gov.ar

A. thaliana contains four NADP-malic enzymes (ME 1-4) that 
share a high degree of sequence similarity but differ in tissue and 
cellular compartment expression, kinetic properties and metabolic 
regulation. ME2 is the most regulated isoform and we found out 
that Arg115 is necessary for its activation by fumarate. However, 
this residue is conserved in others malic enzymes, activated or not 
by this compound. Recent studies with chimerical proteins 
determined that the region from aminoacid 303 to C-terminal end 
of ME2 is responsible for fumarate activation in the forward 
reaction. Analysis of this sequence revealed that a Glu residue at 
position 543 is always present in activated isoforms, but not in 
inhibited or not regulated isoenzymes. Therefore, mutated versions 
of ME2, named E543K and E543A, were generated by site-direct 
mutagenesis. The two mutants were expressed in E. coli, purified 
and analysed. The regulation by fumarate of both mutants was 
affected by the substitution, however the effect was more 
pronounced in ME2E543K in which Glu543 was replaced for Lys 
changing the charge of the site. In this way, our results allowed the 
characterization of a new residue involved in the activation by 
fumarate in ME2. This regulation would be important in vivo in 
Arabidopsis, which accumulate great amounts of fumarate, to 
levels comparable to those of starch and soluble sugars 

PL-P78.
A MICROSATELLITE MOTIF WITHIN AN INVERTASE 
GENE IS ASSOCIATED WITH COLD SWEETENING IN 
POTATO

1 1 2Colman SL ; Feingold SE ; Monti MC
1 2EEA INTA Balcarce. Facultad de Agronomía, UNMdP. E-mail: 
scolman@balcarce.inta.gov.ar

Potato tubers stored at temperatures below 10°C for extended 
periods develop high levels of reducing sugars in a process known 
as cold sweetening. During cooking these reduced hexoses react 
with amino acids and the potato products (chips or fries) develop 
dark brown color and bitter taste. An association has been found 
between chip color and natural DNA variation at the INVERTASE 
locus invGE/GF on potato chromosome IX, that co-localized with 
a QTL for tuber sugar content. A microsatellite motif was found 
within the coding sequence of invGF gene and StI002 
microsatellite was designed previously. Reducing sugar content 
and chip color were determined in genotypes of Solanum 
tuberosum ssp. tuberosum and ssp. andígena tubers at three times: 
at harvest and after storage for two months at 4°C or 10 °C. Also, 
StI002 variation was analyzed after PCR amplification of all 
genotypes. Of the nine INVERTASE  alleles found, two were 
associated with chip quality. StI002_9 was associated with bad 
chip quality in the tuberosum genotypes. StI002_6 was associated 
with better chip quality in the andigena genotypes and was absent 
in tuberosum genotypes. This preliminary study points to StI002_6 
as a good candidate for introgression into commercial tuberosum 
breeding programs. These results could be used for positive and 
negative assisted selection by molecular markers in potato 
breeding programs.

PL-P79.
NON CLASSICAL PROTEINS IN THE APOPLAST OF 
SUNFLOWER SEEDLINGS
Quiroga Y; Pinedo ML; Regente MC; De la Canal L
Inst. de Investigaciones Biologicas - FCEyN- UNMDP-CONICET. 
Funes 3250.  CC 1245. 7600. Mar del Plata. E-mail: 
mpinedo@mdp.edu.ar

The apoplast or extracellular matrix of plants is a dynamic 
compartment involved in biological functions as diverse as cell 
growth and defense. In order to identify sunflower apoplastic 
proteins, a 1D-SDS PAGE followed by MALDI/TOF mass 
spectrometric analysis was performed.
Tentative identification was assigned using a sequence coverage of 
20 %, a Mascott score of 62 and a peptide number of 4 as cut off. The 
analysis revealed novel proteins both in sunflower and the 
apoplastic fraction. Interestingly, a significant group of them was 
not expected to be extracellular since the sequences matched in the 
database lacked the typical signal peptide responsible for secretion. 
However, several controls allowed to discard a putative 
contamination of the apoplastic fraction with intracellular 
components.
The group devoid of signal peptide or non–classically secreted 
proteins was subdivided into unfolded proteins, thus Secretome P 
positive, and proteins negative for both signal P and Secretome P by 
in silico analysis. As unfolded proteins have been observed in the 
extracellular matrix of animal cells, the implication of these 
findings in the plant secretion mechanisms is discussed.

PL-P80.
TWO POTATO CDPK ISOFORMS DISPLAY DIFFERENT 
KINETIC PARAMETERS 
Giammaria V; Grandellis CR; Ulloa RM 
Instituto de Investigaciones en Ingeniería Genética y Biología 
M o l e c u l a r ,  I N G E B I - C O N I C E T - U B A .  E - m a i l :  
giammaria@dna.uba.ar 

2+Changes in calcium cytosolic concentrations [Ca ]i precede plant 
cells responses during growth, development and stress conditions. 
Distinctive calcium signatures are generated and the way Ca2+ 
signals are encrypted and decoded provides signaling specificity. 
Calcium-dependent protein kinases, CDPKs, are key calcium 
sensor in plants. In Solanum tuberosum five isoforms have been 
characterized. Isoforms StCDPK2 and StCDPK3 share 80% 
identity in amino acid sequence. Expression analysis revealed that 
both are expressed in leaves, stems, stolons and roots of potato 
plants but while StCDPK2 mRNA is high in leaves and is induced in 
response to osmotic stress, StCDPK3 expression is low in all tissues 
and is induced in early stolons. Recombinant StCDPK2::His6x and 
StCDPK3::His6x proteins were obtained and their kinetic 
parameters analyzed. Both isoforms have a similar Km for ATP (13-
18 µM) and syntide-2 was the preferred substrate, but their Km and 

-1 -V  for syntide differed: StCDPK2 (1,75 µM; 400 nmoles.min .mgmax
1 -1 -1), StCDPK3 (35µM; 9.5 nmoles.min .mg ). In addition, StCDPK2 

2+reached maximal activity at 2µM Ca  while StCDPK3 needed 
50µM. Autophosphorylation of StCDPK2 was dependent on the 

2+presence of Ca  while StCDPK3 could autophosphorylate in the 
presence of 5 mM EGTA. Our results support the hypothesis that 
each isoform may have a distinct role in calcium signal 
transduction.

PL-P81.
A PLANT TRANSIT PEPTIDE DIRECTS PROTEINS TO 
THE HSP100 CHAPERONE SYSTEM
Bruch EM; Rosano GL; Ceccarelli EA
IBR - CONICET - Facultad de Ciencias Bioquímicas y 
Farmacéuticas, Universidad Nacional de Rosario. E-mail: 
Bruch@ibr.gov.ar

Transit peptides (TP) are N-terminal extensions that route nuclear 
encoded proteins into plastids. Although Hsp100 chaperones have 
been implicated in precursor import into plastids, evidences for their 
interaction with TPs are lacking. Two plasmids were constructed for 
the expression of green fluorescent protein (GFP) and an amino 
terminal plant TP fusion to GFP, both with a six-histidine amino-
terminal tag (His-GFP and His-TP-GFP). The constructs were 
transformed into Escherichia coli cells. The expression and 
purification conditions for both of them were assayed. After cellular 
lysis, the soluble fractions were purified using a Ni-NTA-Agarose 
resin. Products were analyzed by SDS-PAGE and Western blot using 
anti-His and anti-GFP antibodies. Under usual expression 
conditions (25 °C for 4 hs, 0.5 mM IPTG), His-GFP was purified 
satisfactorily but His-TP-GFP was not. Thus, the expression was 
optimized. Optimal conditions for expression were achieved at 0.5 
mM IPTG, 18 °C for 16 hs and then, purifying the protein at 0 °C. 
Pull Down analyses were carried out using these two proteins as 
baits. Quantification of the inmunoblots showed that the His-TP-
GFP retained about sixty times more ClpA (an E. coli Hsp100 
chaperone) than His-GFP. These observations indicate the existence 
of an interaction between a plant TP and an Hsp100 protein from E. 
Coli. 

PL-P82.
IDENTIFICATION OF TRANSCRIPTION FACTORS THAT 
INTERACT WITH THE ARABIDOPSIS COX5B-1  
PROMOTER

1 2 1Comelli RN ; Hong JC ; González DH
1 2Instituto de Agrobiotecnología del Litoral, Santa Fe. Gyeongsang 
National University, Korea. E-mail: rcomelli@fbcb.unl.edu.ar

The Arabidopsis thaliana nuclear gene COX5b-1 (At3g15640) 
encodes an isoform of the zinc binding subunit 5b of mitochondrial 
cytochrome c oxidase. A promoter region located between 
nucleotides -333 and -259 of this gene is required for expression in 
vegetative tissues and contains elements with the core sequence 
ATCATT and CCACTTG which participate in induction of COX5b-
1 by sucrose and abscisic acid, respectively. Using an Arabidopsis 
transcription factor library, we performed a yeast one-hybrid screen 
and identified transcription factors that interact with this promoter 
region. Results obtained with HIS3 and lacZ reporter genes 
indicated that two transcription factors from the HD-Zip and MYB 
families are efficient transactivators in the yeast one-hybrid assay. 
Analysis of binding in vitro using recombinant proteins suggested 
that both proteins interact with the regions containing the ATCATT 
motifs, since binding was abolished upon mutation of these 
elements. These transcription factors are candidate regulators of the 
expression of the COX5b-1 gene in vegetative tissues and its 
induction by sucrose 

PL-P83.
PLANT SCO PROTEINS ARE INVOLVED IN COX 
BIOGENESIS, COPPER HOMEOSTASIS AND REDOX 
METABOLISM

1 1 2 2 1Attallah CV ; Welchen E ; Martín AP ; Palatnik JF ; González DH
1 2Inst. de Agrobiotecnología del Litoral, Santa Fe. Inst. de Biologia 
Celular y Molecular de Rosario. E-mail: attallah@fbcb.unl.edu.ar

In Arabidopsis thaliana, AtSCO1 and AtSCO2 encode proteins 
with homology to the SCO proteins involved in cytochrome c 
oxidase (COX) biogenesis in other organisms. Phylogenetic 
analysis indicated that the two genes have diverged before the 
emergence of flowering plants. Heterozygote plants with a T-DNA 
insertion in the second exon of AtSCO1 produce 25% abnormal 
seeds with defective embryos arrested at the heart or torpedo stage 
and no homozygote mutant plants can be detected. Embryos from 
abnormal seeds lack COX activity, suggesting that AtSCO1 
function is essential for COX assembly and for early stages of 
embryogenesis. Homozygote mutant plants obtained by 
complementation with the AtSCO1 cDNA show a defect in pollen 
tube elongation, probably indicating a requirement of AtSCO1 for 
pollen function. Plants that overexpress AtSCO1 have altered 
responses to copper, including a different rate of root elongation, 
altered ratios of superoxide dismutase isoenzymes and increased 
activity of the miR398 promoter. Plants that lack AtSCO2 
expression develop normally but show retarded growth during the 
reproductive phase and alterations related with redox metabolism. 
The results suggest that AtSCO1 is involved in COX biogenesis and 
that it also has a role in maintaining copper homeostasis in plants. 
AtSCO2, that lacks the copper binding motif, may participate in 
mitochondrial redox metabolism 

PL-P84.
COPPER HOMEOSTASIS IN PLANTS: ROLE OF TWO 
ARABIDOPSIS METAL CHAPERONES INVOLVED IN 
COX BIOGENESIS
Welchen E; Attallah CV; Gonzalez DH
Instituto de Agrobiotecnología del Litoral (IAL-CONICET-UNL). 
Santa Fe.  E-mail: ewelchen@fbcb.unl.edu.ar

In higher plants, copper (Cu) plays key roles in the photosynthetic 
and respiratory electron transport chains and is involved in crucial 
processes including ethylene perception, cell wall metabolism and 
oxidative stress protection. Cu deficiency induces plant chlorosis, 
mostly affecting young leaves and reproductive organs. We studied 
two Arabidopis proteins, AtCOX19 (At1g66590) and AtCOX17-1 
(At1g53030), putative homologues of yeast metal chaperones 
involved in Cu delivery for cytochrome c oxidase (COX) 
biogenesis. Arabidospsis plants overexpressing AtCOX19 and 
AtCOX17-1 show a Cu deficiency phenotype, with severe disorders 
at the vegetative and reproductive stages, affecting normal pollen 
development and fertility. Although the Cu levels in 2-week-old 
seedlings measured by atomic absorption spectroscopy are 
comparable to those of wild-type, plants are Cu hipersensitive and 
exhibit decreased root length and reduced fresh weight, that is 
partially reverted by a copper-specific chelator. At the molecular 
level, overexpressing plants have higher expression levels of the 
stress responsive gene AOX1a, encoding the mitochondrial 
alternative oxidase, and altered expression levels of genes related 
with Cu metabolism. We conclude that the metal chaperones under 
study have a role in regulating cellular Cu homeostasis in addition 
to their known function in COX assembly. 
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PL-P77.
FUNCTIONAL ROLE OF GLU543 IN ALLOSTERIC 
FUMARATE REGULATION OF A. Thaliana NADP-MALIC 
ENZYME 2
Arias CL; Maurino VG; Andreo CS; Drincovich MF; Gerrard 
Wheeler MC
Centro de Estudios Fotosintéticos y Bioquímicos (CEFOBI). 
Universidad Nacional Rosario. E-mail: arias@cefobi-
conicet.gov.ar

A. thaliana contains four NADP-malic enzymes (ME 1-4) that 
share a high degree of sequence similarity but differ in tissue and 
cellular compartment expression, kinetic properties and metabolic 
regulation. ME2 is the most regulated isoform and we found out 
that Arg115 is necessary for its activation by fumarate. However, 
this residue is conserved in others malic enzymes, activated or not 
by this compound. Recent studies with chimerical proteins 
determined that the region from aminoacid 303 to C-terminal end 
of ME2 is responsible for fumarate activation in the forward 
reaction. Analysis of this sequence revealed that a Glu residue at 
position 543 is always present in activated isoforms, but not in 
inhibited or not regulated isoenzymes. Therefore, mutated versions 
of ME2, named E543K and E543A, were generated by site-direct 
mutagenesis. The two mutants were expressed in E. coli, purified 
and analysed. The regulation by fumarate of both mutants was 
affected by the substitution, however the effect was more 
pronounced in ME2E543K in which Glu543 was replaced for Lys 
changing the charge of the site. In this way, our results allowed the 
characterization of a new residue involved in the activation by 
fumarate in ME2. This regulation would be important in vivo in 
Arabidopsis, which accumulate great amounts of fumarate, to 
levels comparable to those of starch and soluble sugars 

PL-P78.
A MICROSATELLITE MOTIF WITHIN AN INVERTASE 
GENE IS ASSOCIATED WITH COLD SWEETENING IN 
POTATO

1 1 2Colman SL ; Feingold SE ; Monti MC
1 2EEA INTA Balcarce. Facultad de Agronomía, UNMdP. E-mail: 
scolman@balcarce.inta.gov.ar

Potato tubers stored at temperatures below 10°C for extended 
periods develop high levels of reducing sugars in a process known 
as cold sweetening. During cooking these reduced hexoses react 
with amino acids and the potato products (chips or fries) develop 
dark brown color and bitter taste. An association has been found 
between chip color and natural DNA variation at the INVERTASE 
locus invGE/GF on potato chromosome IX, that co-localized with 
a QTL for tuber sugar content. A microsatellite motif was found 
within the coding sequence of invGF gene and StI002 
microsatellite was designed previously. Reducing sugar content 
and chip color were determined in genotypes of Solanum 
tuberosum ssp. tuberosum and ssp. andígena tubers at three times: 
at harvest and after storage for two months at 4°C or 10 °C. Also, 
StI002 variation was analyzed after PCR amplification of all 
genotypes. Of the nine INVERTASE  alleles found, two were 
associated with chip quality. StI002_9 was associated with bad 
chip quality in the tuberosum genotypes. StI002_6 was associated 
with better chip quality in the andigena genotypes and was absent 
in tuberosum genotypes. This preliminary study points to StI002_6 
as a good candidate for introgression into commercial tuberosum 
breeding programs. These results could be used for positive and 
negative assisted selection by molecular markers in potato 
breeding programs.

PL-P79.
NON CLASSICAL PROTEINS IN THE APOPLAST OF 
SUNFLOWER SEEDLINGS
Quiroga Y; Pinedo ML; Regente MC; De la Canal L
Inst. de Investigaciones Biologicas - FCEyN- UNMDP-CONICET. 
Funes 3250.  CC 1245. 7600. Mar del Plata. E-mail: 
mpinedo@mdp.edu.ar

The apoplast or extracellular matrix of plants is a dynamic 
compartment involved in biological functions as diverse as cell 
growth and defense. In order to identify sunflower apoplastic 
proteins, a 1D-SDS PAGE followed by MALDI/TOF mass 
spectrometric analysis was performed.
Tentative identification was assigned using a sequence coverage of 
20 %, a Mascott score of 62 and a peptide number of 4 as cut off. The 
analysis revealed novel proteins both in sunflower and the 
apoplastic fraction. Interestingly, a significant group of them was 
not expected to be extracellular since the sequences matched in the 
database lacked the typical signal peptide responsible for secretion. 
However, several controls allowed to discard a putative 
contamination of the apoplastic fraction with intracellular 
components.
The group devoid of signal peptide or non–classically secreted 
proteins was subdivided into unfolded proteins, thus Secretome P 
positive, and proteins negative for both signal P and Secretome P by 
in silico analysis. As unfolded proteins have been observed in the 
extracellular matrix of animal cells, the implication of these 
findings in the plant secretion mechanisms is discussed.

PL-P80.
TWO POTATO CDPK ISOFORMS DISPLAY DIFFERENT 
KINETIC PARAMETERS 
Giammaria V; Grandellis CR; Ulloa RM 
Instituto de Investigaciones en Ingeniería Genética y Biología 
M o l e c u l a r ,  I N G E B I - C O N I C E T - U B A .  E - m a i l :  
giammaria@dna.uba.ar 

2+Changes in calcium cytosolic concentrations [Ca ]i precede plant 
cells responses during growth, development and stress conditions. 
Distinctive calcium signatures are generated and the way Ca2+ 
signals are encrypted and decoded provides signaling specificity. 
Calcium-dependent protein kinases, CDPKs, are key calcium 
sensor in plants. In Solanum tuberosum five isoforms have been 
characterized. Isoforms StCDPK2 and StCDPK3 share 80% 
identity in amino acid sequence. Expression analysis revealed that 
both are expressed in leaves, stems, stolons and roots of potato 
plants but while StCDPK2 mRNA is high in leaves and is induced in 
response to osmotic stress, StCDPK3 expression is low in all tissues 
and is induced in early stolons. Recombinant StCDPK2::His6x and 
StCDPK3::His6x proteins were obtained and their kinetic 
parameters analyzed. Both isoforms have a similar Km for ATP (13-
18 µM) and syntide-2 was the preferred substrate, but their Km and 

-1 -V  for syntide differed: StCDPK2 (1,75 µM; 400 nmoles.min .mgmax
1 -1 -1), StCDPK3 (35µM; 9.5 nmoles.min .mg ). In addition, StCDPK2 

2+reached maximal activity at 2µM Ca  while StCDPK3 needed 
50µM. Autophosphorylation of StCDPK2 was dependent on the 

2+presence of Ca  while StCDPK3 could autophosphorylate in the 
presence of 5 mM EGTA. Our results support the hypothesis that 
each isoform may have a distinct role in calcium signal 
transduction.

PL-P81.
A PLANT TRANSIT PEPTIDE DIRECTS PROTEINS TO 
THE HSP100 CHAPERONE SYSTEM
Bruch EM; Rosano GL; Ceccarelli EA
IBR - CONICET - Facultad de Ciencias Bioquímicas y 
Farmacéuticas, Universidad Nacional de Rosario. E-mail: 
Bruch@ibr.gov.ar

Transit peptides (TP) are N-terminal extensions that route nuclear 
encoded proteins into plastids. Although Hsp100 chaperones have 
been implicated in precursor import into plastids, evidences for their 
interaction with TPs are lacking. Two plasmids were constructed for 
the expression of green fluorescent protein (GFP) and an amino 
terminal plant TP fusion to GFP, both with a six-histidine amino-
terminal tag (His-GFP and His-TP-GFP). The constructs were 
transformed into Escherichia coli cells. The expression and 
purification conditions for both of them were assayed. After cellular 
lysis, the soluble fractions were purified using a Ni-NTA-Agarose 
resin. Products were analyzed by SDS-PAGE and Western blot using 
anti-His and anti-GFP antibodies. Under usual expression 
conditions (25 °C for 4 hs, 0.5 mM IPTG), His-GFP was purified 
satisfactorily but His-TP-GFP was not. Thus, the expression was 
optimized. Optimal conditions for expression were achieved at 0.5 
mM IPTG, 18 °C for 16 hs and then, purifying the protein at 0 °C. 
Pull Down analyses were carried out using these two proteins as 
baits. Quantification of the inmunoblots showed that the His-TP-
GFP retained about sixty times more ClpA (an E. coli Hsp100 
chaperone) than His-GFP. These observations indicate the existence 
of an interaction between a plant TP and an Hsp100 protein from E. 
Coli. 
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IDENTIFICATION OF TRANSCRIPTION FACTORS THAT 
INTERACT WITH THE ARABIDOPSIS COX5B-1  
PROMOTER

1 2 1Comelli RN ; Hong JC ; González DH
1 2Instituto de Agrobiotecnología del Litoral, Santa Fe. Gyeongsang 
National University, Korea. E-mail: rcomelli@fbcb.unl.edu.ar

The Arabidopsis thaliana nuclear gene COX5b-1 (At3g15640) 
encodes an isoform of the zinc binding subunit 5b of mitochondrial 
cytochrome c oxidase. A promoter region located between 
nucleotides -333 and -259 of this gene is required for expression in 
vegetative tissues and contains elements with the core sequence 
ATCATT and CCACTTG which participate in induction of COX5b-
1 by sucrose and abscisic acid, respectively. Using an Arabidopsis 
transcription factor library, we performed a yeast one-hybrid screen 
and identified transcription factors that interact with this promoter 
region. Results obtained with HIS3 and lacZ reporter genes 
indicated that two transcription factors from the HD-Zip and MYB 
families are efficient transactivators in the yeast one-hybrid assay. 
Analysis of binding in vitro using recombinant proteins suggested 
that both proteins interact with the regions containing the ATCATT 
motifs, since binding was abolished upon mutation of these 
elements. These transcription factors are candidate regulators of the 
expression of the COX5b-1 gene in vegetative tissues and its 
induction by sucrose 

PL-P83.
PLANT SCO PROTEINS ARE INVOLVED IN COX 
BIOGENESIS, COPPER HOMEOSTASIS AND REDOX 
METABOLISM

1 1 2 2 1Attallah CV ; Welchen E ; Martín AP ; Palatnik JF ; González DH
1 2Inst. de Agrobiotecnología del Litoral, Santa Fe. Inst. de Biologia 
Celular y Molecular de Rosario. E-mail: attallah@fbcb.unl.edu.ar

In Arabidopsis thaliana, AtSCO1 and AtSCO2 encode proteins 
with homology to the SCO proteins involved in cytochrome c 
oxidase (COX) biogenesis in other organisms. Phylogenetic 
analysis indicated that the two genes have diverged before the 
emergence of flowering plants. Heterozygote plants with a T-DNA 
insertion in the second exon of AtSCO1 produce 25% abnormal 
seeds with defective embryos arrested at the heart or torpedo stage 
and no homozygote mutant plants can be detected. Embryos from 
abnormal seeds lack COX activity, suggesting that AtSCO1 
function is essential for COX assembly and for early stages of 
embryogenesis. Homozygote mutant plants obtained by 
complementation with the AtSCO1 cDNA show a defect in pollen 
tube elongation, probably indicating a requirement of AtSCO1 for 
pollen function. Plants that overexpress AtSCO1 have altered 
responses to copper, including a different rate of root elongation, 
altered ratios of superoxide dismutase isoenzymes and increased 
activity of the miR398 promoter. Plants that lack AtSCO2 
expression develop normally but show retarded growth during the 
reproductive phase and alterations related with redox metabolism. 
The results suggest that AtSCO1 is involved in COX biogenesis and 
that it also has a role in maintaining copper homeostasis in plants. 
AtSCO2, that lacks the copper binding motif, may participate in 
mitochondrial redox metabolism 

PL-P84.
COPPER HOMEOSTASIS IN PLANTS: ROLE OF TWO 
ARABIDOPSIS METAL CHAPERONES INVOLVED IN 
COX BIOGENESIS
Welchen E; Attallah CV; Gonzalez DH
Instituto de Agrobiotecnología del Litoral (IAL-CONICET-UNL). 
Santa Fe.  E-mail: ewelchen@fbcb.unl.edu.ar

In higher plants, copper (Cu) plays key roles in the photosynthetic 
and respiratory electron transport chains and is involved in crucial 
processes including ethylene perception, cell wall metabolism and 
oxidative stress protection. Cu deficiency induces plant chlorosis, 
mostly affecting young leaves and reproductive organs. We studied 
two Arabidopis proteins, AtCOX19 (At1g66590) and AtCOX17-1 
(At1g53030), putative homologues of yeast metal chaperones 
involved in Cu delivery for cytochrome c oxidase (COX) 
biogenesis. Arabidospsis plants overexpressing AtCOX19 and 
AtCOX17-1 show a Cu deficiency phenotype, with severe disorders 
at the vegetative and reproductive stages, affecting normal pollen 
development and fertility. Although the Cu levels in 2-week-old 
seedlings measured by atomic absorption spectroscopy are 
comparable to those of wild-type, plants are Cu hipersensitive and 
exhibit decreased root length and reduced fresh weight, that is 
partially reverted by a copper-specific chelator. At the molecular 
level, overexpressing plants have higher expression levels of the 
stress responsive gene AOX1a, encoding the mitochondrial 
alternative oxidase, and altered expression levels of genes related 
with Cu metabolism. We conclude that the metal chaperones under 
study have a role in regulating cellular Cu homeostasis in addition 
to their known function in COX assembly. 
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C Y S T E I N E - P R O T E A S E S  I N  S E N E S C E N C E -
ASSOCIATED VACUOLES
Carrión CA; Martínez DE; Costa ML; Guiamet JJ
Instituto de Fisiología Vegetal, Univ. Nac. de La Plata, cc 327, 
1900-La Plata, Argentina. E-mail: carrioncristian@hotmail.com

The most obvious change during senescence of leaves is the 
degradation of chloroplasts, the photosynthetic organelles of 
plants. However, the mechanism underlying the breakdown of 
chloroplast proteins is poorly understood. “Senescence-associated 
vacuoles” (SAVs) with intense proteolytic activity develop in 
senescing leaves of Arabidopsis, soybean and tobacco. These 
vacuoles contain chloroplast proteins and high levels of cysteine 
protease activity. The main goal of this work was to identify the 
cys-proteases present in tobacco SAVs, and to determine their role 
in Rubisco degradation. Cys-proteases from isolated SAVs were 
irreversibly tagged with a biotynilated inhibitor; and 
inmunodetected. Western blots showed three main Cys-protease 
bands in SAVs at 64, 41 and 32 kDa, which are also the most 
important Cys-proteases in crude extracts from senescing leaves. 
None of these proteases could be detected in isolated chloroplasts. 
In in vitro autodigestion experiments with isolated SAVs, Rubisco 
degradation was completely abolished by incubation with E-64, a 
specific, irreversible inhibitor of Cys-proteases. Likewise, in vivo 
E-64 effectively reduced Rubisco degradation in leaf disks induced 
to senesce in darkness. These data strongly argue that Cys-
proteases in SAVs are involved in the degradation of chloroplast 
proteins during senescence of leaves. 
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SINK STRENGTH AFFECTS PHOTOSYNTHESIS AND 
RELATED ENZYMES CONTENT IN SENESCING MAIZE 
LEAVES

1 1 1 2 1Venturino A ; Dosio G ; Rizzalli R ; Guiamet J ; Andrade F
1Unidad Integrada (FCA-UNMdP/EEA INTA) Balcarce, cc 276. 

2(7620) Balcarce,  INFIVE, UNLP-CONICET. E-mail: 
anaventu@hotmail.com

We studied the evolution of photosynthesis and the content of 
chlorophyll, total soluble proteins, PEP carboxylase and RuBisCO 
in field grown maize leaves in response to changes in the 
source:sink ratio (the ability of plants to provide assimilates 
divided by the capacity of the grains to use them) during grain 
filling.
Treatments applied to the ear at 27 days from flowering (DFF): 1) 
heating (Q); 2) cooling (F); 3) removal (D); and 4) control (T).
Photosynthesis, chlorophyll content, total soluble proteins, 
PEPCase and RuBisCO enzymes were measured 3 times during 
grain filling on the third leaf above the ear.
F decreased and Q increased the rate of grain filling (about 10%) 
with respect to the control.
D, F and Q reduced photosynthesis compared with T at 65 DFF. At 
100 DFF Q, F and T presented similar values of photosynthesis, 
whereas D showed no photosynthetic activity at all.
Total protein content was highest for T and lowest for D. F and Q 
did not significantly differ from T.
The amounts of PEPCase, RuBisCO and chlorophyll were lower in 
D than in T. F and Q also reduced the amount of these compounds in 
the leaves, but to a lesser extent.
Ear removal clearly reduced photosynthesis, chlorophyll, total 
protein and photosynthetic enzymes contents. Our results also 
indicate that variations in the rate of grain filling could also affect 
these indicators of leaf senescence.
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A NEW APPRAISAL ON SUCROSE METABOLISM GENES 
IN MICROORGANISMS
Salerno GL; Kolman MA; Calo G; Pérez-Cenci M; Nishi CN; 
Torres LL
CEBB-MdP (INBA-CONICET), CIB-FIBA, Vieytes 3103, 7600 Mar 
del Plata, Argentina. E-mail: gsalerno@fiba.org.ar

The increasing number of complete sequenced genomes of 
oxygenic photosynthetic organisms let us to continue our study on 
sucrose (Suc) metabolism proteins. Searches for homologs to sps 
and spp, sus and inv (genes encoding proteins of Suc synthesis, 
cleavage and hydrolysis) allowed to retrieve sequences of new 
putative genes. They were functionally characterized by expression 
in E. coli and by studies of the native proteins from cyanobacteria of 
t h e  g e n e r a  S y n e c h o c o c c u s ,  P r o c h l o r o c o c c u s ,  
Thermosynechococcus, Nostoc, Gloebacter and Microcystis . The 
deduced aminoacid sequences of the characterized SPS, SPP and 
SuS were used to expand our phylogenetical analysis on Suc 
metabolism evolution. The presence of SuS proteins in G. violaceus 
and M. aeruginosa as the unique proteins responsible for Suc 
degradation allows to support the hypothesis of a distinct role for 
that enzyme in unicellular than in filamentous strains. By two 
different lines of evidence we conclude that the sus genes of those 
strains might have been acquired by lateral gene transfer. We 
conclude that whereas Suc seems to be essential in vascular plants, 
at least in some photosynthetic oxygenic microrganisms it is likely 
to be dispensable. Gene expression analyses suggest that its role in 
some microorganisms is related to environmental conditions.
Supported by CONICET, PIP 6105, PICTs 38144 and 21227, 
UNMdP, and FIBA.
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INVOLVED IN ALTERNATIVE SPLICING REGULATION
Petrillo E; Godoy Herz MA; Kornblihtt AR
LFBM, DFBMC, FCEyN, UBA IFIBYNE-CONICET, Buenos Aires, 
Argentina.  E-mail: petry@fbmc.fcen.uba.ar

With the aim of understanding the mechanisms that regulate 
alternative splicing in plants, we studied the Arabidopsis thaliana 
genes for RUBISCO ACTIVASE and the SR protein RSp31, whose 
alternative splicing patterns vary depending on light conditions. In 
both transcriptional units, light exposure causes an increase in the 
proportion of the shorter mRNA isoforms. Light intensity (not its 
quality) seems to be the factor that elicits changes in splicing 
patterns. Blue or red light produce similar effects as white light and 
different photoreceptor mutant plants behave as the WT in the 
alternative splicing response to light. The alternative splicing 
pattern modulation produced by light is affected by drugs acting on 
chloroplasts. The photosystem II inhibitor DCMU mimics the effect 
of darkness on alternative splicing. The involvement of a 
chloroplast signal was explored by studying the splicing pattern in 
leaves and roots. The light effect observed in leaves is also seen in 
roots but with a time delay. Even more, if leaves and roots are 
separated prior to light treatment the effect can only be seen in 
leaves. This suggests that a signal produced in chloroplasts could 
trigger changes in the alternative splicing patterns of different 
mRNAs acting at a systemic level. We are trying to get more 
information about the nature of this retrograde signal. 

PL-P89.
NITRIC OXIDE AND POLYAMINES ARE INVOLVED IN 
THE REGULATION OF WHEAT NITRATE REDUCTASE
Rosales EP; Pagano E; Iannone MF; Groppa MD; Benavides MP
Cátedra de Química Biológica, FFyB. UBA. IQUIFIB. CONICET. 
E-mail: eliprosales@gmail.com

Nitric oxide is a molecule which origin in plants is still discussed. 
Nitrate reductase is proposed to be involved in NO biosynthesis 
while polyamines (PAs), that share arginine as a common precursor 
with NO, are nitrogen compounds that can modulate NR. The aim of 
this work was to study a possible modulation of NR by NO and the 
effect of PAs on the NR. Wheat leaf segments were incubated with 
10, 100 y 500 µM SNP; and with 0.1-1 mM Put, Spm and Spd during 
6, 9, 16 and 21 h. At shorter times, 0.1 mM of the three PAs decreased 
significantly NR activity, while at 21 h, the activity increased. Only 
Put and Spm produced a similar effect when were used at 1 mM. To 
evaluate if NO participated in the initial inhibition caused by Put, we 
tested the recovery of the activity in the presence of c-PTIO and 
effectively, the effect produced by Put was mediated by NO. Sodium 
nitroprusside, produced a strong inhibition of the NR activity from 
the lowest concentration used. We confirmed that NO was involved 
in the inhibition using c-PTIO to reversed the effect. Although a 
clear inhibition of the activity was observed, no changes were 
observed in the NR protein expression. Then, we investigated the 
presence of the NO-tyr on the NR, with negative results. To 
summarize, NO and PAs participate in the regulation of NR, with 
NO as intermediate in the PAs effect and the mechanism involved 
still unknown.
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ALTERATIONS OF BRASSINOSTEROID HOMEOSTASIS 
IMPAIR ASCORBATE-GLUTATHIONE CYCLE IN 
TOMATO

1 2 2; 2 2Mazorra LM ; Gergoff G ; Fanello D  Tambussi E ; Carrión C ; 
1 3 2Núñez M ; Bishop G ; Bartoli CG

1 2Inst. Nacional Ciencias Agrícolas, Cuba; INFIVE, UNLP, 
3Argentina; Imperial  College London, UK. E-mail:  

carlosbartoli@agro.unlp.edu.ar

Ascorbate-glutathione (AA-GSH) system is a major antioxidant 
mechanism involved in plant adaptation to a changing environment, 
and brassinosteroids (BR), are plant steroidal hormones implicated 
in plant growth and development. The aim of this work is to study the 
AA-GSH system in tomato dwarf and over-growing plants resulting 
from deficiency (dx) or excess (35SD) of endogenous BR, 
respectively.
Under moderate irradiance, leaves of BR-deficient plants and BR-
accumulating plants (35SD) displayed low AA accumulation with a 
more oxidised state than wt. However, GSH content remained 
unchanged. Plants with altered BR levels showed the activities of 
stromal ascorbate peroxidase and glutathione reductase (GR) lower 
than those observed in wt, while cytosolic ascorbate peroxidase 
(cAPX) and dehydroascorbate reductase activities were similar to 
those in wt. In addition, these plants showed decreased stomata 
conductance but only dx plants present an inhibition of 
photosynthesis. A sudden exposure of plants to a combined heat and 
high irradiance stress, did not affect AA levels but increased leaf 
GSH content and GR activity, and kept low activity of cAPX in both 
groups of plants with altered BR levels. Taken together, these results 
suggest that an altered BR homeostasis through either defect or 
excess of BR lead to similar disruptions of AA-GSH cycle

PL-P91.
A U X I N  S I G N A L I N G  I N T E G R AT E S  G R O W T H  
RESPONSES AND ADAPTATIVE MECHANISMS DURING 
SALT STRESS

1 1 2 1Iglesias MJ ; Terrile MC ; Bartoli C ; Casalongué CA
1IIB-CONICET-UNMdP, Funes 3250, 4to nivel, 7600, Mar del 
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The plant hormone auxin is required for diverse aspects of plant 
growth and development. In addition, there is an increasing body of 
evidence on the participation of auxin signaling during the 
adaptative response to adverse conditions. We have previously 
reported that the Arabidopsis thaliana double mutant for auxin 
receptors, TIR1 and AFB2, modifies root growth and is rather 
tolerant to abiotic stress. The aim of this work was to study the 
mechanism involved in the adaptative response of tir1/afb2 mutant 
under salt and oxidative stress. We demonstrated that tir1/afb2 
mutant presents lower levels of superoxide ion and hydrogen 
peroxide compared to wild-type. Furthermore, this double mutant 
displays increased gene expression and activity of antioxidant 
enzymes such as catalase, glutation-S-transferase and ascorbate 
peroxidase. Under salinity, total and reduced ascorbate content in 
tir1/afb2 mutant was 3 folds higher than in wild-type plants. These 
data suggest that auxin could transduce and integrate 
developmental and environmental signals by modulating 
components of the antioxidant metabolism.
Partially supported by CONICET; UNMDP; ANPCyT.
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JASMONIC ACID, ROOT GROWTH AND ITS RELATION 
WITH AUXINS IN SUNFLOWER SEEDLINGS
Corti Monzón G; Lamattina L; De la Canal L
Instituto de Investigaciones Biológicas-CONICET, FCEyN, 
UNMdP, Mar del Plata. E-mail: georgina_corti@yahoo.com.ar

The jasmonates are naturally occurring in plants and have been 
accepted as a new kind of plant hormone. They act as signal 
molecules in plant defense and influence several aspects of plant 
growth and development, including root growth in certain species. 
The objective of this work was to investigate the effects of the 
jasmonic acid (JA) on the primary root length (PRL) in Helianthus 
annuus seedlings. Seedlings were treated hydroponically during 
four days with different combinations of JA, ibuprofen or 
salicylhydroxamic acid (IBU and SHAM, inhibitors of JA 
synthesis), NAA (an auxin) and NPA (an auxins transport inhibitor) 
and the effect on PRL was analyzed. The application of JA 
decreased the primary root growth in a dose-dependent way and the 
treatment with inhibitors of JA synthesis increased PRL, indicating 
that not only the exogenous but also the endogenous JA regulate the 
PRL. As auxins also inhibit the primary root growth, a possible 
interaction between JA and auxins was analyzed. Exogenous JA 
produced its phenotype even in the presence of reduced levels of 
auxins generated by treatment with NPA, and NAA produced its 
phenotype even in the presence of reduced levels of JA generated by 
treatment with IBU or SHAM. Therefore, these results indicate that 
the JA-induced primary root inhibition is independent of auxins in 
sunflower seedlings.
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The most obvious change during senescence of leaves is the 
degradation of chloroplasts, the photosynthetic organelles of 
plants. However, the mechanism underlying the breakdown of 
chloroplast proteins is poorly understood. “Senescence-associated 
vacuoles” (SAVs) with intense proteolytic activity develop in 
senescing leaves of Arabidopsis, soybean and tobacco. These 
vacuoles contain chloroplast proteins and high levels of cysteine 
protease activity. The main goal of this work was to identify the 
cys-proteases present in tobacco SAVs, and to determine their role 
in Rubisco degradation. Cys-proteases from isolated SAVs were 
irreversibly tagged with a biotynilated inhibitor; and 
inmunodetected. Western blots showed three main Cys-protease 
bands in SAVs at 64, 41 and 32 kDa, which are also the most 
important Cys-proteases in crude extracts from senescing leaves. 
None of these proteases could be detected in isolated chloroplasts. 
In in vitro autodigestion experiments with isolated SAVs, Rubisco 
degradation was completely abolished by incubation with E-64, a 
specific, irreversible inhibitor of Cys-proteases. Likewise, in vivo 
E-64 effectively reduced Rubisco degradation in leaf disks induced 
to senesce in darkness. These data strongly argue that Cys-
proteases in SAVs are involved in the degradation of chloroplast 
proteins during senescence of leaves. 
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SINK STRENGTH AFFECTS PHOTOSYNTHESIS AND 
RELATED ENZYMES CONTENT IN SENESCING MAIZE 
LEAVES
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1Unidad Integrada (FCA-UNMdP/EEA INTA) Balcarce, cc 276. 
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We studied the evolution of photosynthesis and the content of 
chlorophyll, total soluble proteins, PEP carboxylase and RuBisCO 
in field grown maize leaves in response to changes in the 
source:sink ratio (the ability of plants to provide assimilates 
divided by the capacity of the grains to use them) during grain 
filling.
Treatments applied to the ear at 27 days from flowering (DFF): 1) 
heating (Q); 2) cooling (F); 3) removal (D); and 4) control (T).
Photosynthesis, chlorophyll content, total soluble proteins, 
PEPCase and RuBisCO enzymes were measured 3 times during 
grain filling on the third leaf above the ear.
F decreased and Q increased the rate of grain filling (about 10%) 
with respect to the control.
D, F and Q reduced photosynthesis compared with T at 65 DFF. At 
100 DFF Q, F and T presented similar values of photosynthesis, 
whereas D showed no photosynthetic activity at all.
Total protein content was highest for T and lowest for D. F and Q 
did not significantly differ from T.
The amounts of PEPCase, RuBisCO and chlorophyll were lower in 
D than in T. F and Q also reduced the amount of these compounds in 
the leaves, but to a lesser extent.
Ear removal clearly reduced photosynthesis, chlorophyll, total 
protein and photosynthetic enzymes contents. Our results also 
indicate that variations in the rate of grain filling could also affect 
these indicators of leaf senescence.
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A NEW APPRAISAL ON SUCROSE METABOLISM GENES 
IN MICROORGANISMS
Salerno GL; Kolman MA; Calo G; Pérez-Cenci M; Nishi CN; 
Torres LL
CEBB-MdP (INBA-CONICET), CIB-FIBA, Vieytes 3103, 7600 Mar 
del Plata, Argentina. E-mail: gsalerno@fiba.org.ar

The increasing number of complete sequenced genomes of 
oxygenic photosynthetic organisms let us to continue our study on 
sucrose (Suc) metabolism proteins. Searches for homologs to sps 
and spp, sus and inv (genes encoding proteins of Suc synthesis, 
cleavage and hydrolysis) allowed to retrieve sequences of new 
putative genes. They were functionally characterized by expression 
in E. coli and by studies of the native proteins from cyanobacteria of 
t h e  g e n e r a  S y n e c h o c o c c u s ,  P r o c h l o r o c o c c u s ,  
Thermosynechococcus, Nostoc, Gloebacter and Microcystis . The 
deduced aminoacid sequences of the characterized SPS, SPP and 
SuS were used to expand our phylogenetical analysis on Suc 
metabolism evolution. The presence of SuS proteins in G. violaceus 
and M. aeruginosa as the unique proteins responsible for Suc 
degradation allows to support the hypothesis of a distinct role for 
that enzyme in unicellular than in filamentous strains. By two 
different lines of evidence we conclude that the sus genes of those 
strains might have been acquired by lateral gene transfer. We 
conclude that whereas Suc seems to be essential in vascular plants, 
at least in some photosynthetic oxygenic microrganisms it is likely 
to be dispensable. Gene expression analyses suggest that its role in 
some microorganisms is related to environmental conditions.
Supported by CONICET, PIP 6105, PICTs 38144 and 21227, 
UNMdP, and FIBA.
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LFBM, DFBMC, FCEyN, UBA IFIBYNE-CONICET, Buenos Aires, 
Argentina.  E-mail: petry@fbmc.fcen.uba.ar

With the aim of understanding the mechanisms that regulate 
alternative splicing in plants, we studied the Arabidopsis thaliana 
genes for RUBISCO ACTIVASE and the SR protein RSp31, whose 
alternative splicing patterns vary depending on light conditions. In 
both transcriptional units, light exposure causes an increase in the 
proportion of the shorter mRNA isoforms. Light intensity (not its 
quality) seems to be the factor that elicits changes in splicing 
patterns. Blue or red light produce similar effects as white light and 
different photoreceptor mutant plants behave as the WT in the 
alternative splicing response to light. The alternative splicing 
pattern modulation produced by light is affected by drugs acting on 
chloroplasts. The photosystem II inhibitor DCMU mimics the effect 
of darkness on alternative splicing. The involvement of a 
chloroplast signal was explored by studying the splicing pattern in 
leaves and roots. The light effect observed in leaves is also seen in 
roots but with a time delay. Even more, if leaves and roots are 
separated prior to light treatment the effect can only be seen in 
leaves. This suggests that a signal produced in chloroplasts could 
trigger changes in the alternative splicing patterns of different 
mRNAs acting at a systemic level. We are trying to get more 
information about the nature of this retrograde signal. 
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NITRIC OXIDE AND POLYAMINES ARE INVOLVED IN 
THE REGULATION OF WHEAT NITRATE REDUCTASE
Rosales EP; Pagano E; Iannone MF; Groppa MD; Benavides MP
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Nitric oxide is a molecule which origin in plants is still discussed. 
Nitrate reductase is proposed to be involved in NO biosynthesis 
while polyamines (PAs), that share arginine as a common precursor 
with NO, are nitrogen compounds that can modulate NR. The aim of 
this work was to study a possible modulation of NR by NO and the 
effect of PAs on the NR. Wheat leaf segments were incubated with 
10, 100 y 500 µM SNP; and with 0.1-1 mM Put, Spm and Spd during 
6, 9, 16 and 21 h. At shorter times, 0.1 mM of the three PAs decreased 
significantly NR activity, while at 21 h, the activity increased. Only 
Put and Spm produced a similar effect when were used at 1 mM. To 
evaluate if NO participated in the initial inhibition caused by Put, we 
tested the recovery of the activity in the presence of c-PTIO and 
effectively, the effect produced by Put was mediated by NO. Sodium 
nitroprusside, produced a strong inhibition of the NR activity from 
the lowest concentration used. We confirmed that NO was involved 
in the inhibition using c-PTIO to reversed the effect. Although a 
clear inhibition of the activity was observed, no changes were 
observed in the NR protein expression. Then, we investigated the 
presence of the NO-tyr on the NR, with negative results. To 
summarize, NO and PAs participate in the regulation of NR, with 
NO as intermediate in the PAs effect and the mechanism involved 
still unknown.
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Ascorbate-glutathione (AA-GSH) system is a major antioxidant 
mechanism involved in plant adaptation to a changing environment, 
and brassinosteroids (BR), are plant steroidal hormones implicated 
in plant growth and development. The aim of this work is to study the 
AA-GSH system in tomato dwarf and over-growing plants resulting 
from deficiency (dx) or excess (35SD) of endogenous BR, 
respectively.
Under moderate irradiance, leaves of BR-deficient plants and BR-
accumulating plants (35SD) displayed low AA accumulation with a 
more oxidised state than wt. However, GSH content remained 
unchanged. Plants with altered BR levels showed the activities of 
stromal ascorbate peroxidase and glutathione reductase (GR) lower 
than those observed in wt, while cytosolic ascorbate peroxidase 
(cAPX) and dehydroascorbate reductase activities were similar to 
those in wt. In addition, these plants showed decreased stomata 
conductance but only dx plants present an inhibition of 
photosynthesis. A sudden exposure of plants to a combined heat and 
high irradiance stress, did not affect AA levels but increased leaf 
GSH content and GR activity, and kept low activity of cAPX in both 
groups of plants with altered BR levels. Taken together, these results 
suggest that an altered BR homeostasis through either defect or 
excess of BR lead to similar disruptions of AA-GSH cycle
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The plant hormone auxin is required for diverse aspects of plant 
growth and development. In addition, there is an increasing body of 
evidence on the participation of auxin signaling during the 
adaptative response to adverse conditions. We have previously 
reported that the Arabidopsis thaliana double mutant for auxin 
receptors, TIR1 and AFB2, modifies root growth and is rather 
tolerant to abiotic stress. The aim of this work was to study the 
mechanism involved in the adaptative response of tir1/afb2 mutant 
under salt and oxidative stress. We demonstrated that tir1/afb2 
mutant presents lower levels of superoxide ion and hydrogen 
peroxide compared to wild-type. Furthermore, this double mutant 
displays increased gene expression and activity of antioxidant 
enzymes such as catalase, glutation-S-transferase and ascorbate 
peroxidase. Under salinity, total and reduced ascorbate content in 
tir1/afb2 mutant was 3 folds higher than in wild-type plants. These 
data suggest that auxin could transduce and integrate 
developmental and environmental signals by modulating 
components of the antioxidant metabolism.
Partially supported by CONICET; UNMDP; ANPCyT.
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The jasmonates are naturally occurring in plants and have been 
accepted as a new kind of plant hormone. They act as signal 
molecules in plant defense and influence several aspects of plant 
growth and development, including root growth in certain species. 
The objective of this work was to investigate the effects of the 
jasmonic acid (JA) on the primary root length (PRL) in Helianthus 
annuus seedlings. Seedlings were treated hydroponically during 
four days with different combinations of JA, ibuprofen or 
salicylhydroxamic acid (IBU and SHAM, inhibitors of JA 
synthesis), NAA (an auxin) and NPA (an auxins transport inhibitor) 
and the effect on PRL was analyzed. The application of JA 
decreased the primary root growth in a dose-dependent way and the 
treatment with inhibitors of JA synthesis increased PRL, indicating 
that not only the exogenous but also the endogenous JA regulate the 
PRL. As auxins also inhibit the primary root growth, a possible 
interaction between JA and auxins was analyzed. Exogenous JA 
produced its phenotype even in the presence of reduced levels of 
auxins generated by treatment with NPA, and NAA produced its 
phenotype even in the presence of reduced levels of JA generated by 
treatment with IBU or SHAM. Therefore, these results indicate that 
the JA-induced primary root inhibition is independent of auxins in 
sunflower seedlings.
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PL-P93.
HYDROGEN SULFIDE PARTICIPATES IN ABA-
DEPENDENT STOMATAL CLOSURE
García-Mata C; Lamattina L
Instituto de Investigaciones Biológicas, FCEyN, UNMdP-
CONICET, CC1245. (7600) Mar del Plata. E-mail: 
camata@mdp.edu.ar

Endogenous gases had emerged as a mainstream topic in signal 
transduction research both in animals and plants. Among them, 
hydrogen sulfide (H S) is an emerging signaling molecule with 2

important functions in human physiology, it has been involved in 
sulfur-induced resistance in plant-pathogen interaction. In plants, it 
has been shown that L-cysteine desulfhydrase (L-CDES) releases 
H S  d u r i n g  L - c y s t e i n e  m e t a b o l i s m ,  w h i l e  O -2

acetylserine(thiol)lyase (OAS-TL) consumes H S during L-2

cysteine synthesis. However, the mechanism of action and the 
biology of H S as a signaling molecule in plants it’s still in its 2

infancy.
In the present work we report that the H S donor NaHS induces 2

stomatal closure in Vicia faba epidermal peels, in a dose dependent 
manner. In addition, when epidermal peels were treated with the 
inhibitor of L-CDES DL-Propargyglicine (PAG) ABA-dependent 
induction of stomatal closure was partially blocked. In order to 
correlate these effects at a whole plant level, we treated Impatiens 
walleriana plants with NaHS, and suspended the watering for four 
days Results show that H S treated plants were greener, and had a 2

Real Water Content (RWC) 20% higher than control plants, after 
the imposed stress. Consequently it is postulated that H S is 2

involved in the regulation of stomatal closure through its 
participation in some of the ABA evoked pathways.
Supported by UMNdP-CONICET and AMPCyT

PL-P94.
FIRST CHARACTERIZATION OF A NITRIC OXIDE 
SYNTHASE FROM THE PLANT KINGDOM
Foresi NP; Correa-Aragunde MN; Casalongué CA; Lamattina L
Instituto de Investigaciones Biológicas, FCEyN, UNMdP.CC 1245 
(7600) Mar del Plata.  E-mail: npforesi@mdp.edu.ar

Recently, it has been completed the genome sequence of the 
unicellular green algae Ostreococcus tauri (Ot), the smallest 
member of the plant Kingdom. In the genome of Ot it has been 
identified a gene sharing high similarity with those coding for nitric 
oxide synthase (NOS) of mammals. NOS enzymes generate nitric 
oxide (NO) from arginine using NADPH as electron donor. NO is 
involved in many physiological processes and associated with 
responses to (a)biotic stresses in organisms from all Kingdoms. To 
date, no gene sequence, cDNA or protein coding for a putative plant 
NOS have been found. In this study, we have conducted the 
cloning, expression and biochemical characterization of OtNOS. 
The OtNOS has been successfully expressed as a recombiant 
protein in Escherichia coli. OtNOS was showed as high-spin heme 
protein and shared spectral properties to those described for others 
isolated NOS. Activity of the recombinant OtNOS was determined 
by two methods (i) hemoglobin capture and (ii) NADPH oxidation. 
Bacteria expressing the recombinant OtNOS display high levels of 
NO after supplementation with the NOS substrate L-arginine and 
were more resistant than wt to the oxidant hydrogen peroxide. All 
together, these results describe for the first time the presence of 
NOS in plant Kingdom.
Financed by Conicet, ANPCyT and UNMDP.

PL-P95.
INTERACTING PARTNERS OF THE BSL PROTEIN 
PHOSPHATASES IN PLANTS
Maselli G; Bianchi J; Mora Garcia S
Fundacion Inst i tuto Leloir,  Buenos Aires .  E-mail:  
gmaselli@leloir.org.ar

The BSL protein phosphatases belong to a novel family of the PPP 
phosphatases found in several organisms. The only member of the 
family characterised to date is involved in the modulation of the 
brassinosteroid signalling pathway in Arabidopsis thaliana. BSL 
phosphatases are formed by a characteristic catalytic domain at the 
C-terminus, linked to a β-propeller domain at the N-terminus by a 
connecting region. Protein phosphatases are modular proteins, 
whose functional properties and/or subcellular localisation are 
defined by disparate interacting partners. To gain more insight on 
the processes these enzymes may act on in plants and to further 
precise their regulatory properties, we searched for interacting 
partners of one of the paralogs in Arabidopsis through yeast two-
hybrid screens, using both domains separately. We found that the 
catalytic domain is able to homodimerise, which is an unusual 
feature among Ser/Thr phosphatases. We report the validation of 
this interaction and dissect its requirements, and show that it is 
common to all the members of the family in Arabidopsis, in a 
combinatorial way. Moreover, extending the assay to a broader 
phylogenetic range, including homologs in mosses and green algae, 
we show that this interaction appears to be a feature of this whole 
group of phosphatases. The functional consequences of this 
interaction are being explored

PL-P96.
BSL PROTEIN PHOSPHATASES IN Arabidopsis thaliana

1 1 2 1Rico M ; Bianchi J ; Chernomoretz A ; Mora Garcia S
1 2Fundacion Instituto Leloir, Buenos Aires. Departamento de 
Fisica, FCEyN, UBA.  E-mail: mrico@leloir.org.ar

BSL phosphatases are members of a poorly characterised branch of 
the PPP family of Ser/Thr phosphatases. Found only in green algae, 
plants and alveolates, they stand apart among other PPP 
phosphatases by their structure: an N-terminal â-propeller domain 
linked by a connecting sequence to the C-terminal catalytic domain. 
To date, the only function ascribed to these proteins is the 
modulation of the brassinosteroid signal strength in plants. We set 
out to study their functions as a way to understand the evolution of 
signal transduction pathways in multicellular organisms. There are 
four members of the BSL family in Arabidopsis thaliana. We report 
the phenotypic and physiological characterisation of plants mutant 
for BSL2 and BSL3. Both genes share high sequence similarity and 
their expression patterns extensively overlap. The BSL2 protein 
appears both in the cytoplasm and in the nucleus, and this pattern is 
observed even when each domain is expressed separately. Single 
mutants are normal, but when the function of both genes is 
disrupted, plants display a series of severe phenotypic defects 
ranging from reduced stature to complete sterility. Whereas the 
responses to the application of brassinosteroid are mostly unaltered, 
we detected an altered response to auxin. Finally, we analysed 
changes in global gene expression and found 829 significantly 
misregulated genes in the double mutants

PL-P97.
D I F F E R E N T I A L  P R O T E O M E  A N A L Y S I S  
C H A R A C T E R I Z A T I O N  O F  A R A B I D O P S I S  
HETEROTRIMERIC Gα SUBUNIT MUTANT

1 1 1,2 1Lisi C ; Fox R ; Muschietti J ; Mazzella MA
1 2INGEBI-CONICET, BA, Arg. Dto. FBMC, FCEN-UBA, BA, 
Argentina. E-mail: lisi@dna.uba.ar

In higher plants many classes of biotic and abiotic signals act 
through specific transduction mechanisms to coordinate plant 
development. Heterotrimeric G protein signaling is one of the most 
conserved mechanisms in eukaryotes. Arabidopsis thaliana possess 
only one gene encoding a unique α subunit protein: AtGPA1. The 
evidence revealed that GPA1 is a central molecule in transmitting 
hormone, light and other signals to different effectors molecules. 
GPA1 has been described as a positive modulator of cell 
proliferation and gpa1 mutant leaves display a particular 
morphology. GPA1 mediated functions have been well described 
however only a few downstream effectors have been identified. 
Nowadays, proteomic is a powerful technique defining proteins that 
change in abundance, form, location and can be used to identify 
proteins involved in specific developmental or environmental 
changes. Here, we obtained the proteome profile of wild type and 
gpa1 mutant leaves with the proposed to find differentially 
expressed proteins. Two dimensional gel electrophoresis revealed 
seven protein spots that showed statistically significant changes (p< 
0.05) between the two phenotypes. Five proteins were more 
abundant in wild type plants and only two proteins were more 
abundant in gpa1 mutants. Spot excision, trypsin digestion and 
peptide mass sequencing is being conducting to obtain protein 
identities.
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transduction research both in animals and plants. Among them, 
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has been shown that L-cysteine desulfhydrase (L-CDES) releases 
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cysteine synthesis. However, the mechanism of action and the 
biology of H S as a signaling molecule in plants it’s still in its 2

infancy.
In the present work we report that the H S donor NaHS induces 2

stomatal closure in Vicia faba epidermal peels, in a dose dependent 
manner. In addition, when epidermal peels were treated with the 
inhibitor of L-CDES DL-Propargyglicine (PAG) ABA-dependent 
induction of stomatal closure was partially blocked. In order to 
correlate these effects at a whole plant level, we treated Impatiens 
walleriana plants with NaHS, and suspended the watering for four 
days Results show that H S treated plants were greener, and had a 2

Real Water Content (RWC) 20% higher than control plants, after 
the imposed stress. Consequently it is postulated that H S is 2

involved in the regulation of stomatal closure through its 
participation in some of the ABA evoked pathways.
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Recently, it has been completed the genome sequence of the 
unicellular green algae Ostreococcus tauri (Ot), the smallest 
member of the plant Kingdom. In the genome of Ot it has been 
identified a gene sharing high similarity with those coding for nitric 
oxide synthase (NOS) of mammals. NOS enzymes generate nitric 
oxide (NO) from arginine using NADPH as electron donor. NO is 
involved in many physiological processes and associated with 
responses to (a)biotic stresses in organisms from all Kingdoms. To 
date, no gene sequence, cDNA or protein coding for a putative plant 
NOS have been found. In this study, we have conducted the 
cloning, expression and biochemical characterization of OtNOS. 
The OtNOS has been successfully expressed as a recombiant 
protein in Escherichia coli. OtNOS was showed as high-spin heme 
protein and shared spectral properties to those described for others 
isolated NOS. Activity of the recombinant OtNOS was determined 
by two methods (i) hemoglobin capture and (ii) NADPH oxidation. 
Bacteria expressing the recombinant OtNOS display high levels of 
NO after supplementation with the NOS substrate L-arginine and 
were more resistant than wt to the oxidant hydrogen peroxide. All 
together, these results describe for the first time the presence of 
NOS in plant Kingdom.
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The BSL protein phosphatases belong to a novel family of the PPP 
phosphatases found in several organisms. The only member of the 
family characterised to date is involved in the modulation of the 
brassinosteroid signalling pathway in Arabidopsis thaliana. BSL 
phosphatases are formed by a characteristic catalytic domain at the 
C-terminus, linked to a β-propeller domain at the N-terminus by a 
connecting region. Protein phosphatases are modular proteins, 
whose functional properties and/or subcellular localisation are 
defined by disparate interacting partners. To gain more insight on 
the processes these enzymes may act on in plants and to further 
precise their regulatory properties, we searched for interacting 
partners of one of the paralogs in Arabidopsis through yeast two-
hybrid screens, using both domains separately. We found that the 
catalytic domain is able to homodimerise, which is an unusual 
feature among Ser/Thr phosphatases. We report the validation of 
this interaction and dissect its requirements, and show that it is 
common to all the members of the family in Arabidopsis, in a 
combinatorial way. Moreover, extending the assay to a broader 
phylogenetic range, including homologs in mosses and green algae, 
we show that this interaction appears to be a feature of this whole 
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To date, the only function ascribed to these proteins is the 
modulation of the brassinosteroid signal strength in plants. We set 
out to study their functions as a way to understand the evolution of 
signal transduction pathways in multicellular organisms. There are 
four members of the BSL family in Arabidopsis thaliana. We report 
the phenotypic and physiological characterisation of plants mutant 
for BSL2 and BSL3. Both genes share high sequence similarity and 
their expression patterns extensively overlap. The BSL2 protein 
appears both in the cytoplasm and in the nucleus, and this pattern is 
observed even when each domain is expressed separately. Single 
mutants are normal, but when the function of both genes is 
disrupted, plants display a series of severe phenotypic defects 
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In higher plants many classes of biotic and abiotic signals act 
through specific transduction mechanisms to coordinate plant 
development. Heterotrimeric G protein signaling is one of the most 
conserved mechanisms in eukaryotes. Arabidopsis thaliana possess 
only one gene encoding a unique α subunit protein: AtGPA1. The 
evidence revealed that GPA1 is a central molecule in transmitting 
hormone, light and other signals to different effectors molecules. 
GPA1 has been described as a positive modulator of cell 
proliferation and gpa1 mutant leaves display a particular 
morphology. GPA1 mediated functions have been well described 
however only a few downstream effectors have been identified. 
Nowadays, proteomic is a powerful technique defining proteins that 
change in abundance, form, location and can be used to identify 
proteins involved in specific developmental or environmental 
changes. Here, we obtained the proteome profile of wild type and 
gpa1 mutant leaves with the proposed to find differentially 
expressed proteins. Two dimensional gel electrophoresis revealed 
seven protein spots that showed statistically significant changes (p< 
0.05) between the two phenotypes. Five proteins were more 
abundant in wild type plants and only two proteins were more 
abundant in gpa1 mutants. Spot excision, trypsin digestion and 
peptide mass sequencing is being conducting to obtain protein 
identities.
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MOLECULAR CHARACTERIZATION OF PKA FROM 
Yarrowia lipolytica
Kronberg MF; Giacometti R; Passeron S 
Instituto de Investigaciones en Biociencias Agrícolas y 
Ambientales (INBA), CONICET; FAUBA, UBA. E-mail: 
kronberg@agro.uba.ar 

The dimorphic yeast Yarrowia lipolytica has gained interest in 
recent years due to its biotechnological and basic application. We 
have previously shown that the cAMP/PKA signal transduction 
pathway regulates different physiological processes in this fungus, 
including dimorphism, being cAMP a strong inhibitor of yeast to 
mycelium transition. In this work, several biochemical and 
structural characteristics of the PKA holoenzyme were studied. In 
this organism, both PKA catalytic (C) and regulatory (R) subunits 
are codified by single genes, named TPK1 and RKA1 respectively. 
Since in silico analysis of the N-terminal of R sequence showed 
low homology with the dimerization domain present in almost all 
eukaryotic R, we assessed the polymeric nature of the holoenzyme 
and of the R subunit by sucrose gradient analysis. Partially purified 
holoenzyme and R subunit were obtained from wild-type and tpk1 
strains, and were characterised by phosphortransferase activity, 
cAMP-binding activity and western-blot recognition. The 
holoenzyme sedimented as a dimmer with an apparent 
sedimentation coefficient (S) of 5.6, while dissociated R and C 
subunits appeared as monomeric proteins with S of 3.6 and 2.5 
respectively. Furthermore, cloning, expression and 
characterization of R subunits in E. coli, indicated that recombinant 
R appeared only as a monomeric protein.
Supported by ANCyP and CONICET.

ST-P02.
TRANSCRIPTIONAL CROSS-REGULATION BETWEEN 
Candida albicans TPK1 AND BCY1 GENES
Giacometti R; Kronberg MF; Passeron S
Instituto de Investigaciones en Biociencias Agrícolas y 
Ambientales (INBA), CONICET; FAUBA, UBA. E-mail: 
rgenetica@gmail.com

In the present study, we performed a series of physiological and 
biochemical studies of a set of new generated Candida albicans 
PKA mutant strains, null for TPK2 and carrying heterozygous 
TPK1 and/or BCY1 alleles. The combination of deletions in strain 
tpk2 TPK1/tpk1 BCY1/bcy1 rendered a mutant widely affected in 
its ability to react to changes in the environment, including 
dimorphism and biofilm formation. In vitro kinase assays along the 
growth curve showed that the defective new mutant, which 
exhibited an extremely low PKA specific activity at the stationary 
phase, vastly increased its specific activity at the logarithmic stage 
of growth which was not accompanied by a significant increase in 
neither mRNA transcription nor protein synthesis, suggesting a 
transient activation of enzyme activity. A TPK1 reintegrated 
version of this mutant strain showed a phenotype similar to that of 
parental strain tpk2/tpk2 BCY1/bcy1. However, restoration of 
TPK1 copy surprisingly led to an upregulation of BCY1 transcript. 
Increased cAMP binding levels consistent with the compensatory 
expression of the regulatory subunit were observed in this mutant. 
These results suggest an unexpected complex interdependence of 
the biosynthesis of the Tpk1 catalytic isoform and the Bcy1 
regulatory subunit, whose molecular basis remains to be 
established.
Supported by grants from CONICET and ANPCyT.

ST-P03.
THE EFFECT OF LEUCINE ON UGA4 GENE IS 
MEDIATED BY UGA3 AND UGA35 TRANSCRIPTION 
FACTORS
Cardillo SB; Bermúdez Moretti M; Correa García  SR
Centro Multidisciplinario I, Departamento de Química Biológica, 
FCEN, UBA.  E-mail: scardillo@qb.fcen.uba.ar

The S. cerevisiae UGA4 gene encodes a permease capable of 
importing δ-aminolevulic acid and γ-aminobutyric acid into the cell. 
The expression of this gene depends on GABA induction and we 
have demonstrated that it is also regulated by the availability of 
extracellular amino acids through the amino acid sensor complex 
SPS (Ssy1, Ptr3, Ssy5). Two positive transcription factors, Uga3 
and Uga35, act through the UASGABA element and are required for 
GABA induction. We have previously shown that the transcription 
factor Leu3 has an effect on UGA4 expression apparently through 
the UASGABA element. The aim of this work was to identify and 
study the molecules responsible for the effect of leucine on UGA4 
gene and elucidate the mechanism by which this occurs. Promoter 
activity measurements indicate that the transcription factors Leu3, 
Stp1 and, in a lesser extent, Stp2 are involved in UGA4 regulation 
by leucine. Chromatin Immune Precipitation assays show that the 
transcription factors Uga3 and Uga35 bind to the regulatory region 
of UGA4, probably to the UASGABA element, in the presence of 
the inducer GABA but they lose part of this capacity when cells are 
pre-incubated with leucine. These results correlate with the low 
UGA4 induction achieved in the presence of this amino acid. ChIP 
assays also suggest that the transcription factor Leu3 is not bound to 
the UASGABA element in UGA4 promoter.

ST-P04.
R SUBUNITS ISOFORMS OF PKA FROM Mucor 
circinelloides: FUNCTIONAL AND BIOCHEMICAL 
CHARACTERIZATION
Ocampo J; Pereyra E; Moreno S; Garré V; Rossi S
D p t o .  Q c a .  B i o l ó g i c a ,  F C E N ,  U B A .  E - m a i l :  
smoreno@qb.fcen.uba.ar

In M. circinelloides PKA is a tetramer composed of two Regulatory 
subunits (R) and two Catalytic subunits (C).We demonstrated the 
existence of 4 genes for R subunit and 10 for C subunits.We 
disrupted pkaR1 and pkaR2 genes to study their role in regulation of 
morphological and cellular development. pkaR1∆ showed a 
reduction in growth and alterations in germination rates, cell 
volume, germ tube length, and asexual sporulation. In pkaR2∆ the 
only difference observed was that the germ tube emission was 
earlier than in the wild-type strain. The expression of all genes was 
detected by semiquantitative RT-PCR and they showed differential 
expression at different developmental stages.The expressions of the 
genes were also analyzed in pkaR1∆ which showed no variations in 

the expression of the other genes, and in pkaR2∆ which showed no 
expression of pkaR3 and an increased expression of pkaR4. 
Analysis of the nucleotide sequences of M. circinelloides pkaR 
genes reveled that they arose by gene duplication events, pkaR3 
gene being less closely related to the other three.Our results suggest 
that these duplication events occurred very early in the zygomycete 
lineage. The results confirm that PKA is involved in M. 
circinelloides physiology and due to the existence of four R and ten 
C subunits there would be a multiplicity of possible PKA 
holoenzymes which could have different functional significance

ST-P05.
INTERACTING PROTEINS OF PKA REGULATORY 
SUBUNIT FROM Saccharomyces cerevisiae
Galello FA; Moreno SM; Rossi SG
Laboratorio de Biología Molecular y Transducción de Señales, 
D e p t o  Q u í m i c a  B i o l ó g i c a ,  F C E N ,  U B A .  E - m a i l :  
fgalello@qb.fcen.uba.ar

Common challenges to any cell are the processing of the 
extracellular stimuli it receives into intracellular signaling cascades 
that initiate a multitude of diverse biological functions. Subcellular 
targeting through the association with adaptor and scaffolding 
proteins has emerged as a key mechanism by which cells maintain 
signaling specificity. Compartamentalization of cAMP signaling is 
maintained by the clustering of cAMP signaling enzymes in discrete 
units by the scaffolding protein A-kinase anchoring proteins 
(AKAPs) through their interaction with Regulatory subunit. Our 
aim is to identify S. cerevisiae AKAPs to study PKA localization and 
to evaluate their participation in PKA activation. No anchoring 
proteins had been characterized up to now in yeast. We have 
identified anchoring proteins of Regulatory subunit from yeast PKA 
(BCY1) using TAP-affinity purification and MALDI-TOF-TOF 
identification. The interactions were verified by pull-downs and 
peptide arrays. The critical residues in the protein domain from the 
interacting protein were identified by Ala-scanning peptide array. 
We also demonstrate using BCY1 N-terminus mutants that the 
region 1-138 is necessary to the interaction with these proteins

ST-P06.
EXPRESSION REGULATION OF CATALYTIC SUBUNITS 
OF PKA FROM Saccharomyces cerevisiae
Pautasso C; Portela P; Rossi S
Lab. de Biología Molecular - Transducción de Señales, Depto. de 
Q u í m i c a  B i o l ó g i c a ,  F C E y N ,  U B A .  E - m a i l :  
cpautasso@qb.fcen.uba.ar

Yeast cells respond to environmental changes by signal transduction 
cascades which are modulated according to the type of response. 
This modulation may involve gene activation or inactivation. We 
studied the expression regulation of two catalytic isoforms of PKA, 
Tpk1 and Tpk3, using reporter gene. We found that in wt strains, the 
transcriptional activity of Tpk1 promoter was increased during 
stationary phase. ß-galactosidase assays in wt strains grown to 
exponential phase in glucose or glycerol revealed that the expression 
was 10-fold increased using glycerol as a carbon source. Influence 
of PKA activity on these promoters was assessed. Strains with low 

wPKA activity (Tpk1 ) showed a 4-5 fold increase of Tpk1 and Tpk3 
promoters activity, while strains with high PKA activity (∆Bcy1) 
had a decreased activity for both promoters. We also studied the role 
of Msn2/4 on Tpk1 and Tpk3 expression. In strains lacking these 
stress responding factors, we found that Tpk1 promoter activity 
decreased and Tpk3 promoter activity remained invariable. In heat 
shock and osmotic stress conditions Tpk1 expression increased, 
while Tpk3 expression was not affected. The endogenous mRNAs 
levels from Tpks were also measured showing the same regulation. 
These results suggest differential regulation of Tpk1 and Tpk3 
promoters depending on the carbon source, the stress condition and 
on the own cAMP-PKA pathway 

ST-P07.
PKA CATALYTIC SUBUNITS LOCALIZE TO P-BODIES 
UNDER DIFFERENT GROWTH AND STRESS 
CONDITIONS
Tudisca VR; Moreno SM; Portela P
Laboratorio de Biología Molecular y Transducción de Señales- 
Dpto de Química Biológica. FCEN- UBA.  E-mail: 
vanesatudisca@qb.fcen.uba.ar

PKA is a heterotetramer formed by two regulatory (R) and two 
catalytic (C) subunits. In S.cerevisiae, the R subunit is encoded by 
the BCY1 gene, and the C subunits are encoded by three genes 
functionally partly redundant: TPK1, TPK2 and TPK3. We have 
observed that during stationary phase, Tpk1 and Bcy1 showed 
cytoplasmatic localization, whereas Tpk2 and Tpk3 were 
accumulated in cytoplasmatic foci. Co-localization experiments in 
cells expressing Bcy1-Red1 and Tpk3-GFP during stationary phase 
showed that Tpk3-containing granules do not contain Bcy1. Co-
localization experiments in cells expressing Tpk2-GFP or Tpk3-
GFP and Dcp1-RFP or eIF4E-RFP during stationary phase revealed 
that Tpk2 and Tpk3 are associated with P-bodies and EGP-bodies. 
As part of our analysis, we assessed the localization of Tpk3 in 
response to glucose starvation, middle and high osmotic stress. 
Removal of glucose from cells in exponential growth or the 
addition of KCl triggered the accumulation of Tpk3-GFP 
containing bodies co-localizing with Dcp1-RFP. However, mild 
stress conditions (NaCl or ethanol), did not induce the Tpk3 
accumulation. We observed that neither of the Tpks is required for 
P-body assembly. However the deletion of TPK3 accelerates P-
body accumulation upon glucose deprivation, suggesting a role in 
the control of P-body formation.

ST-P08.
IN VITRO RECONSTITUTION OF THE CHIMERICAL 
TERMOSENSOR MS-DESK. 
Inda ME; Cybulski LE; De Mendoza D 
Instituto de Biología Molecular y Celular de Rosario. E-mail: 
inda@ibr.gov.ar

Membrane proteins play a major role in communicating with the 
environment by transmitting signals across membranes. While 
most sensors detect the presence of a chemical signal, our 
thermosensor DesK of Bacillus subtilis detects physical changes in 
the membrane in response to temperature shifts. In an attempt to 
understand the novel mechanism that triggers the activation of 
DesK, we worked with the purposely minimalized sensor, MS-
DesK. The MS captures into one single chimerical transmembrane 
segment (TMS) the essence of the whole sensor having 5 TMS. 
Peculiarly, a group of hydrophilic aminoacids (Q9, K10, N12) are 
located in the N-terminal region, near to the interfase lipid-water. 
Site directed mutagenesis revealed that these aminoacids are 
needed for the detection of a temperature downshift. How could 
these aminoacids determine the kinase to phosphatase activity of 
DesK? We reconstituted the MS in unilamellar liposomes and 
studied the effect of temperature on MS activity. We found that a 
temperature downshift stimulates MS kinase activity. We also 
analyzed the role of unusual aminoacids comparing the activities of 
MS-mutants in vitro. This simplified system developed now opens 
up the way to unravel in molecular detail the mechanism of 
temperature sensing.
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ST-P01.
MOLECULAR CHARACTERIZATION OF PKA FROM 
Yarrowia lipolytica
Kronberg MF; Giacometti R; Passeron S 
Instituto de Investigaciones en Biociencias Agrícolas y 
Ambientales (INBA), CONICET; FAUBA, UBA. E-mail: 
kronberg@agro.uba.ar 

The dimorphic yeast Yarrowia lipolytica has gained interest in 
recent years due to its biotechnological and basic application. We 
have previously shown that the cAMP/PKA signal transduction 
pathway regulates different physiological processes in this fungus, 
including dimorphism, being cAMP a strong inhibitor of yeast to 
mycelium transition. In this work, several biochemical and 
structural characteristics of the PKA holoenzyme were studied. In 
this organism, both PKA catalytic (C) and regulatory (R) subunits 
are codified by single genes, named TPK1 and RKA1 respectively. 
Since in silico analysis of the N-terminal of R sequence showed 
low homology with the dimerization domain present in almost all 
eukaryotic R, we assessed the polymeric nature of the holoenzyme 
and of the R subunit by sucrose gradient analysis. Partially purified 
holoenzyme and R subunit were obtained from wild-type and tpk1 
strains, and were characterised by phosphortransferase activity, 
cAMP-binding activity and western-blot recognition. The 
holoenzyme sedimented as a dimmer with an apparent 
sedimentation coefficient (S) of 5.6, while dissociated R and C 
subunits appeared as monomeric proteins with S of 3.6 and 2.5 
respectively. Furthermore, cloning, expression and 
characterization of R subunits in E. coli, indicated that recombinant 
R appeared only as a monomeric protein.
Supported by ANCyP and CONICET.

ST-P02.
TRANSCRIPTIONAL CROSS-REGULATION BETWEEN 
Candida albicans TPK1 AND BCY1 GENES
Giacometti R; Kronberg MF; Passeron S
Instituto de Investigaciones en Biociencias Agrícolas y 
Ambientales (INBA), CONICET; FAUBA, UBA. E-mail: 
rgenetica@gmail.com

In the present study, we performed a series of physiological and 
biochemical studies of a set of new generated Candida albicans 
PKA mutant strains, null for TPK2 and carrying heterozygous 
TPK1 and/or BCY1 alleles. The combination of deletions in strain 
tpk2 TPK1/tpk1 BCY1/bcy1 rendered a mutant widely affected in 
its ability to react to changes in the environment, including 
dimorphism and biofilm formation. In vitro kinase assays along the 
growth curve showed that the defective new mutant, which 
exhibited an extremely low PKA specific activity at the stationary 
phase, vastly increased its specific activity at the logarithmic stage 
of growth which was not accompanied by a significant increase in 
neither mRNA transcription nor protein synthesis, suggesting a 
transient activation of enzyme activity. A TPK1 reintegrated 
version of this mutant strain showed a phenotype similar to that of 
parental strain tpk2/tpk2 BCY1/bcy1. However, restoration of 
TPK1 copy surprisingly led to an upregulation of BCY1 transcript. 
Increased cAMP binding levels consistent with the compensatory 
expression of the regulatory subunit were observed in this mutant. 
These results suggest an unexpected complex interdependence of 
the biosynthesis of the Tpk1 catalytic isoform and the Bcy1 
regulatory subunit, whose molecular basis remains to be 
established.
Supported by grants from CONICET and ANPCyT.

ST-P03.
THE EFFECT OF LEUCINE ON UGA4 GENE IS 
MEDIATED BY UGA3 AND UGA35 TRANSCRIPTION 
FACTORS
Cardillo SB; Bermúdez Moretti M; Correa García  SR
Centro Multidisciplinario I, Departamento de Química Biológica, 
FCEN, UBA.  E-mail: scardillo@qb.fcen.uba.ar

The S. cerevisiae UGA4 gene encodes a permease capable of 
importing δ-aminolevulic acid and γ-aminobutyric acid into the cell. 
The expression of this gene depends on GABA induction and we 
have demonstrated that it is also regulated by the availability of 
extracellular amino acids through the amino acid sensor complex 
SPS (Ssy1, Ptr3, Ssy5). Two positive transcription factors, Uga3 
and Uga35, act through the UASGABA element and are required for 
GABA induction. We have previously shown that the transcription 
factor Leu3 has an effect on UGA4 expression apparently through 
the UASGABA element. The aim of this work was to identify and 
study the molecules responsible for the effect of leucine on UGA4 
gene and elucidate the mechanism by which this occurs. Promoter 
activity measurements indicate that the transcription factors Leu3, 
Stp1 and, in a lesser extent, Stp2 are involved in UGA4 regulation 
by leucine. Chromatin Immune Precipitation assays show that the 
transcription factors Uga3 and Uga35 bind to the regulatory region 
of UGA4, probably to the UASGABA element, in the presence of 
the inducer GABA but they lose part of this capacity when cells are 
pre-incubated with leucine. These results correlate with the low 
UGA4 induction achieved in the presence of this amino acid. ChIP 
assays also suggest that the transcription factor Leu3 is not bound to 
the UASGABA element in UGA4 promoter.

ST-P04.
R SUBUNITS ISOFORMS OF PKA FROM Mucor 
circinelloides: FUNCTIONAL AND BIOCHEMICAL 
CHARACTERIZATION
Ocampo J; Pereyra E; Moreno S; Garré V; Rossi S
D p t o .  Q c a .  B i o l ó g i c a ,  F C E N ,  U B A .  E - m a i l :  
smoreno@qb.fcen.uba.ar

In M. circinelloides PKA is a tetramer composed of two Regulatory 
subunits (R) and two Catalytic subunits (C).We demonstrated the 
existence of 4 genes for R subunit and 10 for C subunits.We 
disrupted pkaR1 and pkaR2 genes to study their role in regulation of 
morphological and cellular development. pkaR1∆ showed a 
reduction in growth and alterations in germination rates, cell 
volume, germ tube length, and asexual sporulation. In pkaR2∆ the 
only difference observed was that the germ tube emission was 
earlier than in the wild-type strain. The expression of all genes was 
detected by semiquantitative RT-PCR and they showed differential 
expression at different developmental stages.The expressions of the 
genes were also analyzed in pkaR1∆ which showed no variations in 

the expression of the other genes, and in pkaR2∆ which showed no 
expression of pkaR3 and an increased expression of pkaR4. 
Analysis of the nucleotide sequences of M. circinelloides pkaR 
genes reveled that they arose by gene duplication events, pkaR3 
gene being less closely related to the other three.Our results suggest 
that these duplication events occurred very early in the zygomycete 
lineage. The results confirm that PKA is involved in M. 
circinelloides physiology and due to the existence of four R and ten 
C subunits there would be a multiplicity of possible PKA 
holoenzymes which could have different functional significance

ST-P05.
INTERACTING PROTEINS OF PKA REGULATORY 
SUBUNIT FROM Saccharomyces cerevisiae
Galello FA; Moreno SM; Rossi SG
Laboratorio de Biología Molecular y Transducción de Señales, 
D e p t o  Q u í m i c a  B i o l ó g i c a ,  F C E N ,  U B A .  E - m a i l :  
fgalello@qb.fcen.uba.ar

Common challenges to any cell are the processing of the 
extracellular stimuli it receives into intracellular signaling cascades 
that initiate a multitude of diverse biological functions. Subcellular 
targeting through the association with adaptor and scaffolding 
proteins has emerged as a key mechanism by which cells maintain 
signaling specificity. Compartamentalization of cAMP signaling is 
maintained by the clustering of cAMP signaling enzymes in discrete 
units by the scaffolding protein A-kinase anchoring proteins 
(AKAPs) through their interaction with Regulatory subunit. Our 
aim is to identify S. cerevisiae AKAPs to study PKA localization and 
to evaluate their participation in PKA activation. No anchoring 
proteins had been characterized up to now in yeast. We have 
identified anchoring proteins of Regulatory subunit from yeast PKA 
(BCY1) using TAP-affinity purification and MALDI-TOF-TOF 
identification. The interactions were verified by pull-downs and 
peptide arrays. The critical residues in the protein domain from the 
interacting protein were identified by Ala-scanning peptide array. 
We also demonstrate using BCY1 N-terminus mutants that the 
region 1-138 is necessary to the interaction with these proteins

ST-P06.
EXPRESSION REGULATION OF CATALYTIC SUBUNITS 
OF PKA FROM Saccharomyces cerevisiae
Pautasso C; Portela P; Rossi S
Lab. de Biología Molecular - Transducción de Señales, Depto. de 
Q u í m i c a  B i o l ó g i c a ,  F C E y N ,  U B A .  E - m a i l :  
cpautasso@qb.fcen.uba.ar

Yeast cells respond to environmental changes by signal transduction 
cascades which are modulated according to the type of response. 
This modulation may involve gene activation or inactivation. We 
studied the expression regulation of two catalytic isoforms of PKA, 
Tpk1 and Tpk3, using reporter gene. We found that in wt strains, the 
transcriptional activity of Tpk1 promoter was increased during 
stationary phase. ß-galactosidase assays in wt strains grown to 
exponential phase in glucose or glycerol revealed that the expression 
was 10-fold increased using glycerol as a carbon source. Influence 
of PKA activity on these promoters was assessed. Strains with low 

wPKA activity (Tpk1 ) showed a 4-5 fold increase of Tpk1 and Tpk3 
promoters activity, while strains with high PKA activity (∆Bcy1) 
had a decreased activity for both promoters. We also studied the role 
of Msn2/4 on Tpk1 and Tpk3 expression. In strains lacking these 
stress responding factors, we found that Tpk1 promoter activity 
decreased and Tpk3 promoter activity remained invariable. In heat 
shock and osmotic stress conditions Tpk1 expression increased, 
while Tpk3 expression was not affected. The endogenous mRNAs 
levels from Tpks were also measured showing the same regulation. 
These results suggest differential regulation of Tpk1 and Tpk3 
promoters depending on the carbon source, the stress condition and 
on the own cAMP-PKA pathway 

ST-P07.
PKA CATALYTIC SUBUNITS LOCALIZE TO P-BODIES 
UNDER DIFFERENT GROWTH AND STRESS 
CONDITIONS
Tudisca VR; Moreno SM; Portela P
Laboratorio de Biología Molecular y Transducción de Señales- 
Dpto de Química Biológica. FCEN- UBA.  E-mail: 
vanesatudisca@qb.fcen.uba.ar

PKA is a heterotetramer formed by two regulatory (R) and two 
catalytic (C) subunits. In S.cerevisiae, the R subunit is encoded by 
the BCY1 gene, and the C subunits are encoded by three genes 
functionally partly redundant: TPK1, TPK2 and TPK3. We have 
observed that during stationary phase, Tpk1 and Bcy1 showed 
cytoplasmatic localization, whereas Tpk2 and Tpk3 were 
accumulated in cytoplasmatic foci. Co-localization experiments in 
cells expressing Bcy1-Red1 and Tpk3-GFP during stationary phase 
showed that Tpk3-containing granules do not contain Bcy1. Co-
localization experiments in cells expressing Tpk2-GFP or Tpk3-
GFP and Dcp1-RFP or eIF4E-RFP during stationary phase revealed 
that Tpk2 and Tpk3 are associated with P-bodies and EGP-bodies. 
As part of our analysis, we assessed the localization of Tpk3 in 
response to glucose starvation, middle and high osmotic stress. 
Removal of glucose from cells in exponential growth or the 
addition of KCl triggered the accumulation of Tpk3-GFP 
containing bodies co-localizing with Dcp1-RFP. However, mild 
stress conditions (NaCl or ethanol), did not induce the Tpk3 
accumulation. We observed that neither of the Tpks is required for 
P-body assembly. However the deletion of TPK3 accelerates P-
body accumulation upon glucose deprivation, suggesting a role in 
the control of P-body formation.

ST-P08.
IN VITRO RECONSTITUTION OF THE CHIMERICAL 
TERMOSENSOR MS-DESK. 
Inda ME; Cybulski LE; De Mendoza D 
Instituto de Biología Molecular y Celular de Rosario. E-mail: 
inda@ibr.gov.ar

Membrane proteins play a major role in communicating with the 
environment by transmitting signals across membranes. While 
most sensors detect the presence of a chemical signal, our 
thermosensor DesK of Bacillus subtilis detects physical changes in 
the membrane in response to temperature shifts. In an attempt to 
understand the novel mechanism that triggers the activation of 
DesK, we worked with the purposely minimalized sensor, MS-
DesK. The MS captures into one single chimerical transmembrane 
segment (TMS) the essence of the whole sensor having 5 TMS. 
Peculiarly, a group of hydrophilic aminoacids (Q9, K10, N12) are 
located in the N-terminal region, near to the interfase lipid-water. 
Site directed mutagenesis revealed that these aminoacids are 
needed for the detection of a temperature downshift. How could 
these aminoacids determine the kinase to phosphatase activity of 
DesK? We reconstituted the MS in unilamellar liposomes and 
studied the effect of temperature on MS activity. We found that a 
temperature downshift stimulates MS kinase activity. We also 
analyzed the role of unusual aminoacids comparing the activities of 
MS-mutants in vitro. This simplified system developed now opens 
up the way to unravel in molecular detail the mechanism of 
temperature sensing.
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ST-P09.
G i a r d i a  l a m b l i a :  I N V O L M E N T  O F  
PHOSPHATIDYLINOSITOL PATHWAY DURING 
ENCYSTMENT
Gesumaria MC; Palandri A; Racagni GE; Machado EE
Departamento de Biología Molecular. FCEFQyN-UNRC. E-mail: 
cgesumaria@exa.unrc.edu.ar

Giardia lamblia is a major cause of waterborne enteric disease 
worldwide. Disease transmission is dependent on the ability of the 
parasite to differentiate back and forth between two states: 
trophozoite and cyst. Trophozoites colonize the human small 
intrestine where they are exposed to high concentrations of 
conjugated bile acids. Although it is known that an increase in the 
bilis concentration triggers encystation in vitro, the molecular basis 
for its induction remains undefined. Previously, we demostrated 
the phosphatidylinositol (PI) pathway in G. lamblia trophozoites. 
Now, we analized the changes in the lipid kinase activities, in order 
to find a potential involvement of PI pathway on encystment, 
through the phosphorylation of endogenous substrates with with 

32[γ-P] ATP. An increase of PI-K and PIP-K activities and a decrease 
of DAG-K activity were observed when trophozoites were induced 
to encyst. In addition, we analyzed these activities in trophozoites 
stimulated with bilis; the results showed a similar behavior than 
that observed in encysting trophozoites. We conclude, the 
trophozoites are able to respond to bilis through PI pathway and we 
suggest that this lipid signaling system participates in encystment 
process. 

ST-P10.
FUNCTIONAL CHARACTERISATION OF Trypanosoma 
brucei UBIQUITIN CONJUGATING ENZYME CDC34
Rojas F ; Monerat S ; Búa J ; Mottram JC ; Tellez MT
INGEBI-CONICET, BsAs, Argentina; University of Glasgow, 

UK; INP Fatala Chabén, BsAs, Argentina. E-mail: 
frojas@dna.uba.ar

The ubiquitin–proteasome system is a fundamental regulatory 
pathway for controlling protein stability in many cellular 
processes, such as signaling and cell cycle progression. In response 
to particular signals, specific regulatory proteins are tagged with a 
chain of ubiquitin molecules through the action of an enzymatic 
cascade composed of an E1 ubiquitin activating enzyme, an E2 
ubiquitin conjugating enzyme, and an E3 ubiquitin ligase. E3s are 
responsible for binding substrates and for bringing substrates into 
the proximity of a ubiquitin-charged E2, which then transfers 
ubiquitin to the substrate. The importance of the UPS for cell cycle 
progression is exemplified by the central role of the ubiquitin-
conjugating enzyme Cdc34, which co-operates with the SCF E3 
ligase to regulate the levels of key cell cycle regulators. A major 
substrate of the Cdc34–SCF complex in S. cerevisiae is the CDK 
inhibitor Sic1, whose precise ubiquitin-mediated proteolysis is 
necessary for the G1–S-phase cell cycle transition. We investigate 
the functional role of CDC34 in T. brucei using RNAi and 
dominant negative overexpression. We show that RNAi of CDC34 
in bloodstream form trypanosomes results in an in vitro growth 
defect with defects in cytokinesis furrow ingression. Cellular 
localization, RNAI interference induction in vivo and 2D-DIGE 
analysis are currently being investigated.
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ST-P11.
LOCALIZATION OF THE PHOSPHODIESTERASE 
TCRPDEC2 AND ITS ROLE IN OSMOREGULATION IN 
Trypanosoma cruzi
Schoijet AC ; Docampo R ; Miranda K ; De Souza W ; Torres HN ; 
Flawiá MM ; Alonso GD
INGEBI (UBA-CONICET), Bs As, Argentina. Univ of Georgia, 

USA. Univ Fed de Río de Janeiro, Brazil. E-mail: 
schoijet@dna.uba.ar

Trypanosoma cruzi, the causative agent of Chagas disease, 
possesses a complex life cycle during which it encounters extreme 
fluctuations in external osmolarity. It has been found that cyclic 
AMP levels increase when parasites are subjected to hyposmotic 
stress. Recently, we have described a cAMP-specific 
phosphodiesterase, TcrPDEC2, which possesses a FYVE domain, 
which is known to bind to membranes enriched in 
phosphatidylinositol 3-phosphate (PI 3-P). In addition, we have 
characterized TcVps34, the first phosphatidylinositol 3-kinase 
(PI3K) described in T. Cruzi.
In this work, we report a functional role for TcrPDEC2 in 
osmoregulation in T. cruzi. Treatment with TcrPDEC2 inhibitors 
affects their capability to respond to hyposmotic stress. Moreover, 
TcrPDEC2 showed to be localized in the contractile vacuole 
complex (CVC), a key organelle involved in the release of water. 
Furthermore, in TcVps34-overexpressing parasites this PDE is 
localized not only in the CVC but also in other intracellular 
structures, suggesting a possible role of TcVps34 in TcrPDEC2 
localization. Finally, we demonstrated that transgenic parasites 
without the FYVE domain do not have phosphodiesterase activity.
Taken together, these results show that TcrPDEC2 plays a 
prominent role in vital processes such as osmoregulation and reveal 
the importance of the FYVE domain for the functionality of this 
enzyme.
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ST-P12.
PROGESTERONE STIMULATES MAPK CASCADE IN 
CAVEOLAE-LIKE MEMBRANES OF B. arenarum 
OOCYTES
Buschiazzo J; Alonso TS; Bonini IC
Instituto de Investigaciones Bioquímicas de Bahía Blanca, Bahía 
Blanca, Argentina. E-mail: cbonini@criba.edu.ar

Progesterone-induced amphibian oocyte maturation requires 
activation of MAPK pathway. We analyze the effect of tyrosine (tyr) 
kinase and Src inhibition on maturation and MAPK activation, and 
we evaluate the importance of caveolae-like membranes in signal 
transduction. Ceramide was compared to progesterone for its ability 
to induce tyr phosphorylation and methyl-ß-cyclodextrin (MßCD) 
was used for cholesterol modulation. Oocytes arrested in meiosis I 
were pretreated with either genistein (100-300µM) or daidzein or a 
Src-specific inhibitor and subjected to coincubation with either 
progesterone or ceramide for different periods of time. A detergent-
free protocol was used to isolate caveolae-like membranes. 
Maturation was significantly inhibited when oocytes were treated 
with genistein or the Src inhibitor. Oocyte tyr phosphorylation and 
p42 MAPK expression decreased at genistein 300 µM while Src 
inhibition delayed the expression of the MAPK. Ceramide-induced 
maturation showed an increase in oocyte tyr phosphorylation and 
MAPK expression and both events were inhibited by genistein. 
Progesterone-induced oocyte tyr phosphorylation was inhibited by 
MßCD. Membrane fractions from mature oocytes registered tyr 
phosphorylation and MAPK activation. Caveolae-like membranes 
showed an association with MEK1 and MAPK suggesting that they 
can recruit signaling molecules involved in oocyte maturation.

ST-P13.
K L F 6  F U N C T I O N  I N V O L V E D  I N  C - J U N  
PHOSPHORYLATION BY JNK2 AND ITS EFFECTS IN 
APOPTOTIC RESISTANT CELLS
Andreoli V ; Diring J ; Chatton B ; Bocco JL
Dpto. Bioq. Clínica. CIBICI–CONICET. Fac. Cs. Químicas, Univ. 

Nac.  Córdoba,  Argent ina.  IREBS-France.  E-mail :  
vandreoli@fcq.unc.edu.ar

KLF6 is a potential tumor suppressor gene product whose 
expression level responses to growth factors, tumor promoters and 
DNA-damage. We demonstrated that this transcription factor 
interacts with the c-Jun promoting its degradation by proteasome. 
JNKs kinases are the main regulators of c-Jun activity and stability. 
In the event of DNA damage signaling, JNKs also promote 
apoptosis involving sustained phosphorylation of c-Jun.
Interestingly, expression of KLF6 improves JNK2 activity leading 
to a transient increase of c-Jun phosphorylation in cells lacking 
JNK1 activity, correlating with KLF6 nuclear translocation. Under 
these conditions, apoptotic rate was induced after UV-radiation in 
jnk1-/- cells, which were initially relative resistant. How can 
apoptosis be triggered? It is well known that p53 can protect cells 
from death generating cell cycle arrest by p21 transactivation 
allowing DNA repair. However, if damage is extensive, p53 
stimulates apoptosis through its pro-apoptotic target genes, eg. 
PUMA and NOXA. Abrogation of cell cycle arrest by 
phosphorylated c-Jun is essential to switch to the apoptotic program. 
We observed that over-expression of KLF6 after UV-radiation 
increases the p53mRNA level in jnk1-/- cells, though its target genes 
were not induced. In addition, KLF6 is also able to increase the p73 
promoter activity whose product is essential for apoptosis in these 
cells.

1 2 2 1

1

2

ST-P14.
MKP-3 IS INDUCED BY HCG AND CYCLIC AMP IN MA-10 
LEYDIG CELLS
Mori Sequeiros Garcia MM; Brion L; Gómez NV; Acquier A; 
Castillo AF; Mendez CF; Paz C 
IIMHNO, Dpto Bioquímica Humana, Facultad de Medicina, UBA. 
E-mail: mercedesmori@yahoo.com.ar

MKP-3 is a dual activity phosphatase specifically involved in the 
regulation of MAP kinases ERK1/2. In steroidogenic cells, trophic 
hormones activate steroid production and promote also cell 
proliferation. In the testis, lutheinizing hormone (LH) exerts these 
effects by a mechanism that involves PKA and ERK1/2 transient 
activation. Given that MKP-3 is induced by proliferative signals, we 
analyzed the effect of hCG (gonadotrophin hormone, an agonist of 
LH receptor) on MKP-3 expression in MA-10 Leydig cells. Semi-
quantitative RT-PCR analysis showed that hCG (10 ng/ml) 
transiently increases MKP-3 mRNA levels. This effect reaches its 
maximum (2 fold) after 3 hs of stimulation and is mimicked by 
cAMP (0.75 mM 8Br-cAMP). The fact that a MEK inhibitor reduces 
the effect of hCG and of cAMP on MKP-3 mRNA levels, suggests 
that ERK1/2 participates in MKP-3 induction. In order to establish 
whether hCG/cAMP also induces MKP-3 by post translational 
modification, a Flag-MKP-3 chimera was over-expressed by 
transient transfection in MA-10 cells. Western blot analysis using an 
anti-Flag antibody, demonstrates that hCG and cAMP increase 
protein levels. Together, the present data indicates that in Leydig 
cells, MKP-3 is up-regulated by hCG/cAMP by a mechanism that 
includes actions at transcriptional and post translational levels.
Supported by UBACyT, ANPCyT and CONICET.

ST-P15.
STAR PROTEIN AND STEROIDOGENESIS ARE 
REGULATED BY HEME OXYGENASE ISOZYMES IN 
LEYDIG CELLS
Monzón CM ; Piotrkowski B ; Reche CG ; Besio M ; Cymeryng 
CB ; Pignataro O
IByME-CONICET; Fqca-PRALIB-FFyB-UBA; Dpto Bioq 

Humana. Medicina-UBA; Dpto Química Biológica-FCEN-UBA. 
E-mail: monzon@dna.uba.ar

The aim of this study was to analyze the expression levels of both 
heme oxygenase (HO) isozymes and the influence of HO activity 
on steroid production in Leydig cells. We described the expression 
profile of HO-1 and HO-2 in MA-10 cells. hCG, db-cAMP, and 
hemin (HO inducer) treatment stimulated the expression of HO-1 
and HO-2, and HO enzymatic activity. Hemin also inhibited hCG 
and db-cAMP- stimulated progesterone synthesis in MA-10 and 
testosterone in rat Leydig cells. We studied the effect of HO along 
the steroid synthesis, and found that StAR protein levels were 
decreased and the conversion of cholesterol to pregnenolone was 
inhibited by hemin, with no changes in the content of P450scc. We 
carried out a time course study of hemin action on hCG-stimulated 
StAR protein and mRNA. While StAR expression was markedly 
decreased, mRNA was significantly increased, suggesting that HO 
induction could regulate StAR by modifying its mRNA and protein 
levels. This results suggest that one of HO products (presumably 
CO) inhibits cholesterol transport to the inner mitochondrial 
membrane and steroidogenesis, possibly by binding to the heme 
group of the cytP450 enzymes; LH/hCG induces an enzymatic 
system with known antioxidant properties in LC contributing to a 
fine regulation of male reproductive function.CMM & BP must be 
considered with the same merit.
CONICET PIP5525,UBA X814 & PICT 05-38281 to OPP
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ST-P16.
A DUAL ROLE FOR RAB3A IN THE ACROSOME 
REACTION OF HUMAN SPERM
Bustos MA; Branham MT; Mayorga LS; Tomes CL
Laboratorio de Biología Celular y Molecular, IHEM-CONICET, 
Fac. de Cs. Médicas, UNCuyo, 5500 Mendoza. E-mail: 
mbustos@fcm.uncu.edu.ar

The sperm is endowed with a single secretory granule that 
undergoes a special type of regulated exocytosis (the acrosome 
reaction, AR). The AR relies on the same fusion machinery as 
typical exocytotic cells (i.e. SNAREs and Rabs). Rab3A is a 
GTPase that cycles between a GDP-bound (inactive) state that 
localizes at the cytosol and a GTP-bound (active) state that is 
attached to membranes. The role of Rab3A is controversial because 
in some models it stimulates exocytosis whereas in others behaves 
as an inhibitor. In human sperm, recombinant, prenylated Rab3A 
induces the AR in intact as well as SLO-permeabilized cells when is 
GTPγS-loaded. Different AR inducers like Ca  and 8-pCPT-2’-O-
Me-cAMP (8pCPT, Epac-selective cAMP analogue) augment the 
levels of GTP-bound Rab3A. Here, we report that Rab3A 
distributed in the same proportion between cytosol and membranes 
in resting sperm. There was an enhanced binding of Rab3A to 
membranes after stimulating with A23187 or 8pCPT; but not with 
N6-Benzoyl-cAMP (a PKA-selective analogue), consistent with 
previous observations that Epac, but not PKA, exhibits a role in the 
AR. Interestingly, recombinant, prenylated and loaded with 
GTPγS, but not GTP, Rab3A exhibited an inhibitory role during the 
late stages of the AR. In summary, Rab3A seems to have a dual role 
depending on the stage it is added, this could explain the differences 
among models.
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ST-P09.
G i a r d i a  l a m b l i a :  I N V O L M E N T  O F  
PHOSPHATIDYLINOSITOL PATHWAY DURING 
ENCYSTMENT
Gesumaria MC; Palandri A; Racagni GE; Machado EE
Departamento de Biología Molecular. FCEFQyN-UNRC. E-mail: 
cgesumaria@exa.unrc.edu.ar

Giardia lamblia is a major cause of waterborne enteric disease 
worldwide. Disease transmission is dependent on the ability of the 
parasite to differentiate back and forth between two states: 
trophozoite and cyst. Trophozoites colonize the human small 
intrestine where they are exposed to high concentrations of 
conjugated bile acids. Although it is known that an increase in the 
bilis concentration triggers encystation in vitro, the molecular basis 
for its induction remains undefined. Previously, we demostrated 
the phosphatidylinositol (PI) pathway in G. lamblia trophozoites. 
Now, we analized the changes in the lipid kinase activities, in order 
to find a potential involvement of PI pathway on encystment, 
through the phosphorylation of endogenous substrates with with 

32[γ-P] ATP. An increase of PI-K and PIP-K activities and a decrease 
of DAG-K activity were observed when trophozoites were induced 
to encyst. In addition, we analyzed these activities in trophozoites 
stimulated with bilis; the results showed a similar behavior than 
that observed in encysting trophozoites. We conclude, the 
trophozoites are able to respond to bilis through PI pathway and we 
suggest that this lipid signaling system participates in encystment 
process. 

ST-P10.
FUNCTIONAL CHARACTERISATION OF Trypanosoma 
brucei UBIQUITIN CONJUGATING ENZYME CDC34
Rojas F ; Monerat S ; Búa J ; Mottram JC ; Tellez MT
INGEBI-CONICET, BsAs, Argentina; University of Glasgow, 

UK; INP Fatala Chabén, BsAs, Argentina. E-mail: 
frojas@dna.uba.ar

The ubiquitin–proteasome system is a fundamental regulatory 
pathway for controlling protein stability in many cellular 
processes, such as signaling and cell cycle progression. In response 
to particular signals, specific regulatory proteins are tagged with a 
chain of ubiquitin molecules through the action of an enzymatic 
cascade composed of an E1 ubiquitin activating enzyme, an E2 
ubiquitin conjugating enzyme, and an E3 ubiquitin ligase. E3s are 
responsible for binding substrates and for bringing substrates into 
the proximity of a ubiquitin-charged E2, which then transfers 
ubiquitin to the substrate. The importance of the UPS for cell cycle 
progression is exemplified by the central role of the ubiquitin-
conjugating enzyme Cdc34, which co-operates with the SCF E3 
ligase to regulate the levels of key cell cycle regulators. A major 
substrate of the Cdc34–SCF complex in S. cerevisiae is the CDK 
inhibitor Sic1, whose precise ubiquitin-mediated proteolysis is 
necessary for the G1–S-phase cell cycle transition. We investigate 
the functional role of CDC34 in T. brucei using RNAi and 
dominant negative overexpression. We show that RNAi of CDC34 
in bloodstream form trypanosomes results in an in vitro growth 
defect with defects in cytokinesis furrow ingression. Cellular 
localization, RNAI interference induction in vivo and 2D-DIGE 
analysis are currently being investigated.

1 2 3 2 1

1 2

3

ST-P11.
LOCALIZATION OF THE PHOSPHODIESTERASE 
TCRPDEC2 AND ITS ROLE IN OSMOREGULATION IN 
Trypanosoma cruzi
Schoijet AC ; Docampo R ; Miranda K ; De Souza W ; Torres HN ; 
Flawiá MM ; Alonso GD
INGEBI (UBA-CONICET), Bs As, Argentina. Univ of Georgia, 

USA. Univ Fed de Río de Janeiro, Brazil. E-mail: 
schoijet@dna.uba.ar

Trypanosoma cruzi, the causative agent of Chagas disease, 
possesses a complex life cycle during which it encounters extreme 
fluctuations in external osmolarity. It has been found that cyclic 
AMP levels increase when parasites are subjected to hyposmotic 
stress. Recently, we have described a cAMP-specific 
phosphodiesterase, TcrPDEC2, which possesses a FYVE domain, 
which is known to bind to membranes enriched in 
phosphatidylinositol 3-phosphate (PI 3-P). In addition, we have 
characterized TcVps34, the first phosphatidylinositol 3-kinase 
(PI3K) described in T. Cruzi.
In this work, we report a functional role for TcrPDEC2 in 
osmoregulation in T. cruzi. Treatment with TcrPDEC2 inhibitors 
affects their capability to respond to hyposmotic stress. Moreover, 
TcrPDEC2 showed to be localized in the contractile vacuole 
complex (CVC), a key organelle involved in the release of water. 
Furthermore, in TcVps34-overexpressing parasites this PDE is 
localized not only in the CVC but also in other intracellular 
structures, suggesting a possible role of TcVps34 in TcrPDEC2 
localization. Finally, we demonstrated that transgenic parasites 
without the FYVE domain do not have phosphodiesterase activity.
Taken together, these results show that TcrPDEC2 plays a 
prominent role in vital processes such as osmoregulation and reveal 
the importance of the FYVE domain for the functionality of this 
enzyme.
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ST-P12.
PROGESTERONE STIMULATES MAPK CASCADE IN 
CAVEOLAE-LIKE MEMBRANES OF B. arenarum 
OOCYTES
Buschiazzo J; Alonso TS; Bonini IC
Instituto de Investigaciones Bioquímicas de Bahía Blanca, Bahía 
Blanca, Argentina. E-mail: cbonini@criba.edu.ar

Progesterone-induced amphibian oocyte maturation requires 
activation of MAPK pathway. We analyze the effect of tyrosine (tyr) 
kinase and Src inhibition on maturation and MAPK activation, and 
we evaluate the importance of caveolae-like membranes in signal 
transduction. Ceramide was compared to progesterone for its ability 
to induce tyr phosphorylation and methyl-ß-cyclodextrin (MßCD) 
was used for cholesterol modulation. Oocytes arrested in meiosis I 
were pretreated with either genistein (100-300µM) or daidzein or a 
Src-specific inhibitor and subjected to coincubation with either 
progesterone or ceramide for different periods of time. A detergent-
free protocol was used to isolate caveolae-like membranes. 
Maturation was significantly inhibited when oocytes were treated 
with genistein or the Src inhibitor. Oocyte tyr phosphorylation and 
p42 MAPK expression decreased at genistein 300 µM while Src 
inhibition delayed the expression of the MAPK. Ceramide-induced 
maturation showed an increase in oocyte tyr phosphorylation and 
MAPK expression and both events were inhibited by genistein. 
Progesterone-induced oocyte tyr phosphorylation was inhibited by 
MßCD. Membrane fractions from mature oocytes registered tyr 
phosphorylation and MAPK activation. Caveolae-like membranes 
showed an association with MEK1 and MAPK suggesting that they 
can recruit signaling molecules involved in oocyte maturation.

ST-P13.
K L F 6  F U N C T I O N  I N V O L V E D  I N  C - J U N  
PHOSPHORYLATION BY JNK2 AND ITS EFFECTS IN 
APOPTOTIC RESISTANT CELLS
Andreoli V ; Diring J ; Chatton B ; Bocco JL
Dpto. Bioq. Clínica. CIBICI–CONICET. Fac. Cs. Químicas, Univ. 

Nac.  Córdoba,  Argent ina.  IREBS-France.  E-mail :  
vandreoli@fcq.unc.edu.ar

KLF6 is a potential tumor suppressor gene product whose 
expression level responses to growth factors, tumor promoters and 
DNA-damage. We demonstrated that this transcription factor 
interacts with the c-Jun promoting its degradation by proteasome. 
JNKs kinases are the main regulators of c-Jun activity and stability. 
In the event of DNA damage signaling, JNKs also promote 
apoptosis involving sustained phosphorylation of c-Jun.
Interestingly, expression of KLF6 improves JNK2 activity leading 
to a transient increase of c-Jun phosphorylation in cells lacking 
JNK1 activity, correlating with KLF6 nuclear translocation. Under 
these conditions, apoptotic rate was induced after UV-radiation in 
jnk1-/- cells, which were initially relative resistant. How can 
apoptosis be triggered? It is well known that p53 can protect cells 
from death generating cell cycle arrest by p21 transactivation 
allowing DNA repair. However, if damage is extensive, p53 
stimulates apoptosis through its pro-apoptotic target genes, eg. 
PUMA and NOXA. Abrogation of cell cycle arrest by 
phosphorylated c-Jun is essential to switch to the apoptotic program. 
We observed that over-expression of KLF6 after UV-radiation 
increases the p53mRNA level in jnk1-/- cells, though its target genes 
were not induced. In addition, KLF6 is also able to increase the p73 
promoter activity whose product is essential for apoptosis in these 
cells.
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ST-P14.
MKP-3 IS INDUCED BY HCG AND CYCLIC AMP IN MA-10 
LEYDIG CELLS
Mori Sequeiros Garcia MM; Brion L; Gómez NV; Acquier A; 
Castillo AF; Mendez CF; Paz C 
IIMHNO, Dpto Bioquímica Humana, Facultad de Medicina, UBA. 
E-mail: mercedesmori@yahoo.com.ar

MKP-3 is a dual activity phosphatase specifically involved in the 
regulation of MAP kinases ERK1/2. In steroidogenic cells, trophic 
hormones activate steroid production and promote also cell 
proliferation. In the testis, lutheinizing hormone (LH) exerts these 
effects by a mechanism that involves PKA and ERK1/2 transient 
activation. Given that MKP-3 is induced by proliferative signals, we 
analyzed the effect of hCG (gonadotrophin hormone, an agonist of 
LH receptor) on MKP-3 expression in MA-10 Leydig cells. Semi-
quantitative RT-PCR analysis showed that hCG (10 ng/ml) 
transiently increases MKP-3 mRNA levels. This effect reaches its 
maximum (2 fold) after 3 hs of stimulation and is mimicked by 
cAMP (0.75 mM 8Br-cAMP). The fact that a MEK inhibitor reduces 
the effect of hCG and of cAMP on MKP-3 mRNA levels, suggests 
that ERK1/2 participates in MKP-3 induction. In order to establish 
whether hCG/cAMP also induces MKP-3 by post translational 
modification, a Flag-MKP-3 chimera was over-expressed by 
transient transfection in MA-10 cells. Western blot analysis using an 
anti-Flag antibody, demonstrates that hCG and cAMP increase 
protein levels. Together, the present data indicates that in Leydig 
cells, MKP-3 is up-regulated by hCG/cAMP by a mechanism that 
includes actions at transcriptional and post translational levels.
Supported by UBACyT, ANPCyT and CONICET.

ST-P15.
STAR PROTEIN AND STEROIDOGENESIS ARE 
REGULATED BY HEME OXYGENASE ISOZYMES IN 
LEYDIG CELLS
Monzón CM ; Piotrkowski B ; Reche CG ; Besio M ; Cymeryng 
CB ; Pignataro O
IByME-CONICET; Fqca-PRALIB-FFyB-UBA; Dpto Bioq 

Humana. Medicina-UBA; Dpto Química Biológica-FCEN-UBA. 
E-mail: monzon@dna.uba.ar

The aim of this study was to analyze the expression levels of both 
heme oxygenase (HO) isozymes and the influence of HO activity 
on steroid production in Leydig cells. We described the expression 
profile of HO-1 and HO-2 in MA-10 cells. hCG, db-cAMP, and 
hemin (HO inducer) treatment stimulated the expression of HO-1 
and HO-2, and HO enzymatic activity. Hemin also inhibited hCG 
and db-cAMP- stimulated progesterone synthesis in MA-10 and 
testosterone in rat Leydig cells. We studied the effect of HO along 
the steroid synthesis, and found that StAR protein levels were 
decreased and the conversion of cholesterol to pregnenolone was 
inhibited by hemin, with no changes in the content of P450scc. We 
carried out a time course study of hemin action on hCG-stimulated 
StAR protein and mRNA. While StAR expression was markedly 
decreased, mRNA was significantly increased, suggesting that HO 
induction could regulate StAR by modifying its mRNA and protein 
levels. This results suggest that one of HO products (presumably 
CO) inhibits cholesterol transport to the inner mitochondrial 
membrane and steroidogenesis, possibly by binding to the heme 
group of the cytP450 enzymes; LH/hCG induces an enzymatic 
system with known antioxidant properties in LC contributing to a 
fine regulation of male reproductive function.CMM & BP must be 
considered with the same merit.
CONICET PIP5525,UBA X814 & PICT 05-38281 to OPP
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ST-P16.
A DUAL ROLE FOR RAB3A IN THE ACROSOME 
REACTION OF HUMAN SPERM
Bustos MA; Branham MT; Mayorga LS; Tomes CL
Laboratorio de Biología Celular y Molecular, IHEM-CONICET, 
Fac. de Cs. Médicas, UNCuyo, 5500 Mendoza. E-mail: 
mbustos@fcm.uncu.edu.ar

The sperm is endowed with a single secretory granule that 
undergoes a special type of regulated exocytosis (the acrosome 
reaction, AR). The AR relies on the same fusion machinery as 
typical exocytotic cells (i.e. SNAREs and Rabs). Rab3A is a 
GTPase that cycles between a GDP-bound (inactive) state that 
localizes at the cytosol and a GTP-bound (active) state that is 
attached to membranes. The role of Rab3A is controversial because 
in some models it stimulates exocytosis whereas in others behaves 
as an inhibitor. In human sperm, recombinant, prenylated Rab3A 
induces the AR in intact as well as SLO-permeabilized cells when is 
GTPγS-loaded. Different AR inducers like Ca  and 8-pCPT-2’-O-
Me-cAMP (8pCPT, Epac-selective cAMP analogue) augment the 
levels of GTP-bound Rab3A. Here, we report that Rab3A 
distributed in the same proportion between cytosol and membranes 
in resting sperm. There was an enhanced binding of Rab3A to 
membranes after stimulating with A23187 or 8pCPT; but not with 
N6-Benzoyl-cAMP (a PKA-selective analogue), consistent with 
previous observations that Epac, but not PKA, exhibits a role in the 
AR. Interestingly, recombinant, prenylated and loaded with 
GTPγS, but not GTP, Rab3A exhibited an inhibitory role during the 
late stages of the AR. In summary, Rab3A seems to have a dual role 
depending on the stage it is added, this could explain the differences 
among models.
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ST-P17.
A R F 6  P R O M O T E S  M E M B R A N E  F U S I O N  B Y 
GENERATING PIP  AND PA DURING ACROSOMAL 2

EXOCYTOSIS
Pelletán LE; Mayorga LS; Belmonte SA
Lab. de Biología Celular y Molecular, IHEM-CONICET, 
Mendoza, Argentina.  E-mail: lpelletan@fcm.uncu.edu.ar

During sperm acrosome reaction (AR) the plasma and the outer 
acrosomal membrane fuse at multiple points releasing hybrid
vesicles and exposing the inner acrosomal membrane. AR is a 
special type of Ca -regulated exocytosis. Our previous results 
suggested that AR needs phosphatidylinositol 4,5-bisphosphate 
(PIP ) and phosphatidic acid (PA) after the opening of SOC 2

channels. ADP-ribosylation factors (Arfs) are a family of 
monomeric GTP-binding proteins. In chromaffin cells, Arf6 
activates both PI4P5Kinase and PLD1; both enzymes are thought 
to be coupled during signaling to support simultaneous increases in 
PIP  and PA. We analyzed if this small GTPase was involved in AR 2

regulation. Western blot and indirect immunofluorescence 
demonstrated that Arf6 was present in human spermatozoa and 
localizes to the acrosomal region. Functional assays using the 
permeabilized sperm model demonstrated that myristoylated and 
GTPγS loaded-Arf6 triggered AR and that the GTPase is absolutely 
required for calcium-regulated membrane fusion. We defined that 
Arf6-induced membrane fusion requires PIP , PLD1 activity and 2

consequently PA synthesis. By thin layer chromatography we 
demonstrated that Arf6-GTPγS increased PIP  concentration. We 2

propose a model where Arf6 regulates PLD1 and activates a kinase 
to maintain a pool of PIP  in spermatozoa necessary for IP -2 3

dependent acrosomal calcium release.

2+

SB-P01.
3-D STRUCTURE OF FRAGACEATOXIN C REVEALS 
THAT ACTINOPORINS FORM ALFA-HELICAL BARREL 
PORES

1,2 1,2 3 1,2 2,3Mechaly A ; Bellomio A ; Gil-Cartón D ; Morante K ; Valle M ; 
1 1,4González-Mañas JM ; Guérin D

1 2 3Unidad de Biofísica (CSIC-UPV/EHU). UPV. CIC bioGUNE. 
4Fundación Biofísica Bizkaia. E-mail: aemechaly@gmail.com

Sea anemones are soft-bodied invertebrates that live attached to 
rocky substrates. Actinoporins are ~20 kDa soluble pore-forming 
proteins components of the anemones´s poison. After binding of 
monomers to the target membrane, and in a process that depends on 
the coexistence of lipidic phases, they undergo a conformational 
change that leads to oligomerization and insertion of the N-Terminal 
á-helices into the lipid bilayer to form an active pore. The accepted 
pore model is the so-called toroidal pore, which is composed of 4 
protein subunits and the walls are formed by the N-Terminal á-
helices and lipids. In this work, we present the 3-D crystallographic 
structure at 1.8 Å resolution of an actinoporin recently isolated from 
Actinia fragacea: fragaceatocin C (FraC). In the presence of 
detergent, FraC displays a nonameric crown-shaped structure where 
the N-terminal helices are still attached to the main body of the 
molecule, thus suggesting a putative pre-pore state. In contrast, the 
cryo-electron microscopy density map at ~30 Å resolution of FraC 
bound to PC-SM liposomes reveals a 8-fold radial symmetry pore in 
the membrane inserted state. Our results suggest that actinoporin 
pores are formed by a cluster of 8-9 α-helices without lipids lining 
the walls. The stability of this pore is sustained by the remainder of 
the proteins, which are tightly assembled at the membrane-water 
interface.

SB-P02.
LYSOZYME AMYLOIDOGENESIS IN VITRO IS DELAYED 
BY ITS NATURAL ACTIVITY INHIBITORS
Pagano RS; López Medus  M; Villamil Giraldo  A; Parodi AJ; 
Caramelo JJ
Fundación Instituto Leloir, Patricias Argentinas 435, C1405 Buenos 
Aires, Argentina. E-mail: rpagano@leloir.org.ar

Several proteins can fold abnormally in vivo and have the capacity of 
forming fibrils, aggregates and deposits. The diseases linked to 
massive deposits of fibrillar aggregates are known as amyloidosis, 
and those formed by aggregation of misfolded LYZ share common 
characteristics with many neurodegenerative diseases as Parkinson, 
Alzheimer and Transmissible Spongiform Encephalopathies 
(TSEs). The mechanisms that determine how amyloidogenic 
proteins form oligomers and fibrils and why they are toxic are still 
elusive. Lysozyme (LYZ) is one of the most intensively used 
experimental models of amyloid formation. Two main approaches 
have been employed in order to delay or restrain their formation: 
fibril breaking or protein native state stabilization. Since the most 
cytotoxic species seem to be the oligomeric forms, we followed the 
latter strategy. We have previously shown that the stabilization of the 
native state of the LYZ by its natural activity inhibitors (N-acetyl 
glucosamine, N-acetyl chitobiose and N-acetyl chitotriose) hinder 
amyloid formation in vitro and that this fibril-growth inhibition 
correlates with ligand concentration and their affinities for LYZ. 
These results have been corroborated in the present study. Besides 
aggregates formed by Guanidinium Hydrochloride destabilization 
of LYZ in this work proved to have amyloid fibril characteristics by 
Atomic Force Microscopy (AFM)

SB-P03.
A THIOREDOXIN-LIKE [2FE-2S] FERREDOXIN FROM 
Leptospira interrogans
Catalano Dupuy DL; Rúa M; Ceccarelli EA
Instituto de Biología Molecular y Celular de Rosario (IBR), 
CONICET-UNR. E-mail: catalano@ibr.gov.ar

Ferredoxins (Fds) are small soluble iron-sulfur proteins. Most of 
them are low-potential electron carriers that were long believed to 
consist of two phylogenetically distinct families: the [2Fe-2S] plant 
or [4Fe-4S] bacterial type Fds. The existence of a third family was 
initially suggested by the primary structure of a [2Fe-2S] protein 
from Clostridium pasteurianum, and was later confirmed by the 
crystal structure of a homologous protein from Aquifex aeolicus. 
The latter Fd displays a fold similar to that of thioredoxin. While 
homologous domains in large redox enzymes most likely function 
as electron carriers, the role of theses thioredoxin-like Fds is 
unknown. A different type of activity, perhaps a regulatory one, may 
be suggested by the very stable dimeric structure of these proteins, 
unusual among electron carriers. 
We have identified and cloned a ferredoxin from Leptospira 
interrogans (LFd1), a parasitic bacterium of animals and humans. 
By co-expressing chaperons we succeeded in expressing and 
purifying the recombinant protein in E. coli with its Fe-S cluster 
properly bound. LFd1 displayed sequence and spectral similarities 
with thioredoxin-like Fds. By modeling in silico we predicted its 
probable 3D structure, which showed high similarity to A. aeolicus 
Fd4. We also determined that the protein is a dimer as was suggested 
for the A. aeolicus homologous protein. 

SB-P04.
STRUCTURAL BIOLOGY ANALYSIS OF NOVEL FATTY 
ACID BINDING PROTEIN FROM Ascaris suum, AS-P18

1 1 2 2Ibáñez Shimabukuro M ; Rey F ; Kennedy MW ; Cooper A ; Smith 
2 1BO ; Córsico B

1 2INIBIOLP, Fac. Cs. Médicas, UNLP. Institute of Biomedical & 
L i f e  S c i e n c e s ,  U n i v e r s i t y  o f  G l a s g o w.  E - m a i l :  
ibanez.marina@gmail.com

Ascaris lumbricoides causes the most common helminth infection 
of humans worldwide. A morphologically indistinguishable 
species, Ascaris suum, occurs in pigs and has become the best 
understood parasitic nematode in biochemical terms. Infective, 
second-stage larvae in Ascaris parasite may survive for up to 7 
years, but little is known of the biochemical basis for such long term 
survival.
One of the most abundant components of the perivitelline fluid 
which surrounds the developing larva is the fatty acid binding 
protein, As-p18.
As-p18 is a developmentally regulated fatty acid binding protein 
and it is structurally related to the mammalian group of intracellular 
Fatty Acid Binding Proteins (iFABPs). However, while homology 
modeling shows that the sequence conforms well to a 10-stranded 
iFABP, there are indications of modifications to the binding site 
which could relate to ligand specificity. In addition, the unusual 
extra loops exposed on the surface of the protein might be involved 
in as yet unknown protein-protein interactions. Structural and 
functional studies will enhance our understanding of the unique 
features of As-p18 that may be related to the survival of the larva.
NMR resonance assignment is progressing and we expect to 
explore the protein's interactions with ligands.
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ST-P17.
A R F 6  P R O M O T E S  M E M B R A N E  F U S I O N  B Y 
GENERATING PIP  AND PA DURING ACROSOMAL 2

EXOCYTOSIS
Pelletán LE; Mayorga LS; Belmonte SA
Lab. de Biología Celular y Molecular, IHEM-CONICET, 
Mendoza, Argentina.  E-mail: lpelletan@fcm.uncu.edu.ar

During sperm acrosome reaction (AR) the plasma and the outer 
acrosomal membrane fuse at multiple points releasing hybrid
vesicles and exposing the inner acrosomal membrane. AR is a 
special type of Ca -regulated exocytosis. Our previous results 
suggested that AR needs phosphatidylinositol 4,5-bisphosphate 
(PIP ) and phosphatidic acid (PA) after the opening of SOC 2

channels. ADP-ribosylation factors (Arfs) are a family of 
monomeric GTP-binding proteins. In chromaffin cells, Arf6 
activates both PI4P5Kinase and PLD1; both enzymes are thought 
to be coupled during signaling to support simultaneous increases in 
PIP  and PA. We analyzed if this small GTPase was involved in AR 2

regulation. Western blot and indirect immunofluorescence 
demonstrated that Arf6 was present in human spermatozoa and 
localizes to the acrosomal region. Functional assays using the 
permeabilized sperm model demonstrated that myristoylated and 
GTPγS loaded-Arf6 triggered AR and that the GTPase is absolutely 
required for calcium-regulated membrane fusion. We defined that 
Arf6-induced membrane fusion requires PIP , PLD1 activity and 2

consequently PA synthesis. By thin layer chromatography we 
demonstrated that Arf6-GTPγS increased PIP  concentration. We 2

propose a model where Arf6 regulates PLD1 and activates a kinase 
to maintain a pool of PIP  in spermatozoa necessary for IP -2 3

dependent acrosomal calcium release.
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SB-P01.
3-D STRUCTURE OF FRAGACEATOXIN C REVEALS 
THAT ACTINOPORINS FORM ALFA-HELICAL BARREL 
PORES

1,2 1,2 3 1,2 2,3Mechaly A ; Bellomio A ; Gil-Cartón D ; Morante K ; Valle M ; 
1 1,4González-Mañas JM ; Guérin D

1 2 3Unidad de Biofísica (CSIC-UPV/EHU). UPV. CIC bioGUNE. 
4Fundación Biofísica Bizkaia. E-mail: aemechaly@gmail.com

Sea anemones are soft-bodied invertebrates that live attached to 
rocky substrates. Actinoporins are ~20 kDa soluble pore-forming 
proteins components of the anemones´s poison. After binding of 
monomers to the target membrane, and in a process that depends on 
the coexistence of lipidic phases, they undergo a conformational 
change that leads to oligomerization and insertion of the N-Terminal 
á-helices into the lipid bilayer to form an active pore. The accepted 
pore model is the so-called toroidal pore, which is composed of 4 
protein subunits and the walls are formed by the N-Terminal á-
helices and lipids. In this work, we present the 3-D crystallographic 
structure at 1.8 Å resolution of an actinoporin recently isolated from 
Actinia fragacea: fragaceatocin C (FraC). In the presence of 
detergent, FraC displays a nonameric crown-shaped structure where 
the N-terminal helices are still attached to the main body of the 
molecule, thus suggesting a putative pre-pore state. In contrast, the 
cryo-electron microscopy density map at ~30 Å resolution of FraC 
bound to PC-SM liposomes reveals a 8-fold radial symmetry pore in 
the membrane inserted state. Our results suggest that actinoporin 
pores are formed by a cluster of 8-9 α-helices without lipids lining 
the walls. The stability of this pore is sustained by the remainder of 
the proteins, which are tightly assembled at the membrane-water 
interface.

SB-P02.
LYSOZYME AMYLOIDOGENESIS IN VITRO IS DELAYED 
BY ITS NATURAL ACTIVITY INHIBITORS
Pagano RS; López Medus  M; Villamil Giraldo  A; Parodi AJ; 
Caramelo JJ
Fundación Instituto Leloir, Patricias Argentinas 435, C1405 Buenos 
Aires, Argentina. E-mail: rpagano@leloir.org.ar

Several proteins can fold abnormally in vivo and have the capacity of 
forming fibrils, aggregates and deposits. The diseases linked to 
massive deposits of fibrillar aggregates are known as amyloidosis, 
and those formed by aggregation of misfolded LYZ share common 
characteristics with many neurodegenerative diseases as Parkinson, 
Alzheimer and Transmissible Spongiform Encephalopathies 
(TSEs). The mechanisms that determine how amyloidogenic 
proteins form oligomers and fibrils and why they are toxic are still 
elusive. Lysozyme (LYZ) is one of the most intensively used 
experimental models of amyloid formation. Two main approaches 
have been employed in order to delay or restrain their formation: 
fibril breaking or protein native state stabilization. Since the most 
cytotoxic species seem to be the oligomeric forms, we followed the 
latter strategy. We have previously shown that the stabilization of the 
native state of the LYZ by its natural activity inhibitors (N-acetyl 
glucosamine, N-acetyl chitobiose and N-acetyl chitotriose) hinder 
amyloid formation in vitro and that this fibril-growth inhibition 
correlates with ligand concentration and their affinities for LYZ. 
These results have been corroborated in the present study. Besides 
aggregates formed by Guanidinium Hydrochloride destabilization 
of LYZ in this work proved to have amyloid fibril characteristics by 
Atomic Force Microscopy (AFM)

SB-P03.
A THIOREDOXIN-LIKE [2FE-2S] FERREDOXIN FROM 
Leptospira interrogans
Catalano Dupuy DL; Rúa M; Ceccarelli EA
Instituto de Biología Molecular y Celular de Rosario (IBR), 
CONICET-UNR. E-mail: catalano@ibr.gov.ar

Ferredoxins (Fds) are small soluble iron-sulfur proteins. Most of 
them are low-potential electron carriers that were long believed to 
consist of two phylogenetically distinct families: the [2Fe-2S] plant 
or [4Fe-4S] bacterial type Fds. The existence of a third family was 
initially suggested by the primary structure of a [2Fe-2S] protein 
from Clostridium pasteurianum, and was later confirmed by the 
crystal structure of a homologous protein from Aquifex aeolicus. 
The latter Fd displays a fold similar to that of thioredoxin. While 
homologous domains in large redox enzymes most likely function 
as electron carriers, the role of theses thioredoxin-like Fds is 
unknown. A different type of activity, perhaps a regulatory one, may 
be suggested by the very stable dimeric structure of these proteins, 
unusual among electron carriers. 
We have identified and cloned a ferredoxin from Leptospira 
interrogans (LFd1), a parasitic bacterium of animals and humans. 
By co-expressing chaperons we succeeded in expressing and 
purifying the recombinant protein in E. coli with its Fe-S cluster 
properly bound. LFd1 displayed sequence and spectral similarities 
with thioredoxin-like Fds. By modeling in silico we predicted its 
probable 3D structure, which showed high similarity to A. aeolicus 
Fd4. We also determined that the protein is a dimer as was suggested 
for the A. aeolicus homologous protein. 

SB-P04.
STRUCTURAL BIOLOGY ANALYSIS OF NOVEL FATTY 
ACID BINDING PROTEIN FROM Ascaris suum, AS-P18

1 1 2 2Ibáñez Shimabukuro M ; Rey F ; Kennedy MW ; Cooper A ; Smith 
2 1BO ; Córsico B

1 2INIBIOLP, Fac. Cs. Médicas, UNLP. Institute of Biomedical & 
L i f e  S c i e n c e s ,  U n i v e r s i t y  o f  G l a s g o w.  E - m a i l :  
ibanez.marina@gmail.com

Ascaris lumbricoides causes the most common helminth infection 
of humans worldwide. A morphologically indistinguishable 
species, Ascaris suum, occurs in pigs and has become the best 
understood parasitic nematode in biochemical terms. Infective, 
second-stage larvae in Ascaris parasite may survive for up to 7 
years, but little is known of the biochemical basis for such long term 
survival.
One of the most abundant components of the perivitelline fluid 
which surrounds the developing larva is the fatty acid binding 
protein, As-p18.
As-p18 is a developmentally regulated fatty acid binding protein 
and it is structurally related to the mammalian group of intracellular 
Fatty Acid Binding Proteins (iFABPs). However, while homology 
modeling shows that the sequence conforms well to a 10-stranded 
iFABP, there are indications of modifications to the binding site 
which could relate to ligand specificity. In addition, the unusual 
extra loops exposed on the surface of the protein might be involved 
in as yet unknown protein-protein interactions. Structural and 
functional studies will enhance our understanding of the unique 
features of As-p18 that may be related to the survival of the larva.
NMR resonance assignment is progressing and we expect to 
explore the protein's interactions with ligands.
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SB-P05.
STRUCTURAL AND FUNCTIONAL STUDIES OF NA-FAR-
1 A NOVEL FATTY ACID AND RETINOL BINDING 
PROTEIN

1 1 1 2 2Rey F ; De Gerónimo E ; Ibañez M ; Kennedy MW ; Cooper A ; 
2 1Smith BO ; Corsico B

1INIBIOLP, Facultad de Ciencias Médicas, UNLP, La Plata, 
2Argentina. IBLS, University of Glasgow, UK. E-mail: 

florencia.rey@gmail.com

FARs are a novel class of Fatty Acid and Retinol binding proteins 
with a structure that has no known counterpart. The majority of 
retinol binding proteins described to date are b-strand rich proteins 
while FARs are mainly a-helical. These proteins, which are 
confined to Nematodes, are secreted by the parasites into the 
surrounding tissues of the host, playing a central role in the 
establishment of the infection and making them candidate drug 
targets for antihelmintic control. Among the genes expressed by 
adult N. americanus, a FAR protein, Na-FAR-1, has been 
identified. N.americanus is a blood feeding nematode which 
causes anemia and growth stunt infecting aboriginal communities 
in the north of Argentina. We have optimized the purification 
conditions to obtain rNA-FAR-1 for NMR structural studies and 
functional ligand binding assays. Circular dichroism has 
confirmed a high content of a-helix. High quality NMR data have 
been obtained and full structure determination is in progress. 
Characterization of ligand-bound states have shown evidence of 
conformational changes. We have also analyzed the ligand binding 
capacity of Na-FAR-1 by fluorescence confirming that the protein 
binds retinol, oleic acid and DAUDA with high affinity. The results 
of the present work constitute a first step in the understanding of the 
biological function of the protein within the parasite. 

SB-P06.
AN IN SILICO APPROACH TO STUDY EIIF4E 
INTERACTIONS
Paulucci E; Gutierrez P S; Layana C; Ferrero P V; Diambra L; 
Rivera Pomar RV
Centro Regional de Estudios Genomicos, UNLP. E-mail: 
zqpaulucci@creg.org.ar

eIF4E is a translation factor that interact with many 
postranscriptional gene expression regulators. The structure of 
eIF4E as well as some interacting complexes is known in humans 
and mouse. eIF4E is the only translation factor present in P-bodies, 
where it interacts with the helicase rck/p54 in human cells. In 
Drosophila the product of the gene me31b is the ortholog of 
rck/p54. In order to study the interactions and predict a model for 
the interaction eIF4E-me31b we used a suite of structural 
bioinformatics tools. Despite the lack of protein structural 
information in proteins database, homology models were build for 
these two proteins using information of ortholog proteins using the 
software MODELLER (http://salilab.org/modeller/). Several steps 
of energy minimization adjustment and loop refining were made. 
Finally, we built an interaction representation by means of refining 
models and, global and constrain docking with AUTODOCK, a 
suite of automated docking tools (http://autodock.scripps.edu/). 
Our data collection provided the basis for rational design of 
mutants aimed to experimentally define interactions within RNP 
complexes in P-bodies

SB-P07.
STRUCTURE AND STABILITY OF THE SNAIL 
NEUROTOXIN PV2

1 1 2 2Frassa MV ; Ceolín MR ; Dreon MS ; Heras H
1 2INIFTA (CONICET-UNLP); INIBIOLP (CONICET-UNLP) La 
Plata, Argentina.  E-mail: victoriafrassa@yahoo.com.ar

PV2 is one of the major egg proteins from the perivitellin fluid of the 
eggs of the snail Pomacea canaliculata. It is an oligomer of ca.400 
KDa with nutritive and neurotoxic properties. Here we characterize 
PV2 regarding oligomer structure, size and global shape, pH 
stability and resistance to proteolysis. Fluorescence and 
electrophoretic assays suggest PV2 is an octamer of 4 identical 98 
KDa heterodimers composed of 67 and 31 KDa subunits, which are 
held together by disulfide bridges. Dimers are assembled into native 
PV2 by non-covalent forces. Proteinase K treatment suggests the 67 
KDa subunit is more exposed. Analysis by small angle X-ray 
scattering (SAXS) showed that PV2 is an anisometric particle of 
130 x 44Å, a size coincident with electron microscopy results. The 
3D shape model presented is the first for an egg proteinaceous 
neurotoxin. Native PV2 isoelectric point is 6.2 and its stability 
against pH, studied by intrinsic Tryptophan fluorescence, showed 
that PV2 conformation is extremely stable under a wide pH range 
(2.0-12.0). PV2 was also resistant to trypsinolysis in vitro even 
under 0.1 % SDS, though Trypsin is able to digest the heat-
denatured protein. Pv2 resistance to proteolysis by Trypsin and 
stability under a wide pH range suggests a novel mechanism to 
avoid digestion by predators that allow PV2 to maintain its 
neurotoxic properties when ingested.

SB-P08.
O R G A N I Z AT I O N  O F A C T I N  F I L A M E N T S  I N  
PERITUBULAR MYOID CELLS OF WKY AND SHR RATS
Losinno AD; Bertoldi MV; Amaya MC; Costantino VV; López LA
Instituto de Histología y Embriología. IHEM-CONICET. Fac. Cs. 
M é d i c a s .  U N C u y o .  M e n d o z a .  A rg e n t i n a .  E - m a i l :  
alosinno@fcm.uncu.edu.ar

Testicular peritubular myoid cells (PMCs), from seminiferous 
tubules (ST) of rodent form a monolayer between two basement 
membranes. These cells are contractile and express the cytoskeletal 
markers of true smooth muscle, such as α-isoactin, F-actin and 
myosin.
It is known that hypertension alters smooth muscle cells of blood 
vessel. The aim of this work was to analyze the organization of actin 
filaments (AF) of PMCs from testis of a hypertensive rat (SHR) and 
to compare with the organization of AF of PMCs from normotensive 
rat (WKY) using confocal microscopy. Segments of ST from VII-
VIII stages were isolated, fixed with paraformaldehyde and 
incubated with antibody anti α- actin conjugated with FITC. The 

height of Z axis of PMCs-WKY was 3 ± 0.06 µm (x ± SEM) and 

PMCs-SHR was 4.82 ± 0.4 µm. The AF of PMCs from WKY and 
SHR rats were organized in two layers, one external (upper nucleus) 
with thick AF parallel to tubular axis and other internal (underneath 
nucleus toward to the seminiferous epithelium) with thin AF 
perpendicular to tubular axis. The external layer of AF in PMCs-
WKY are distributed homogeneously in the whole cytoplasm and 
frequently are organized in bundles. However, in PMCs-SHR, the 
AF are restricted to the nuclear zone without formation of bundles. 
Results indicate that the cell morphology of PMCs, a kind of not 
vascular smooth cells, is affected by hipertension.

SB-P09.
CONSENSUS MODES, ROBUST DESCRIPTION OF 
COLLECTIVE MOTIONS FROM MULTIPLE-MINIMA 
NORMAL MODE ANALYSIS

1 2 2 2 1Batista PR ; Robert CH ; Maréchal JD ; Rebaï MB ; Pascutti PG ; 
1 2Bisch PM ; Perrahia D

1 2Universidade Federal do Rio de Janeiro, Brasil. Université Paris-
Sud 11, France. E-mail: paulorze@biof.ufrj.br

Understanding protein flexibility is essential for studying 
conformational changes, ligand binding and protein-protein 
interactions. Normal mode analysis is well suited for studying such 
motions, capturing the directions of lowest curvature on the 
potential energy surface. These directions have been shown to 
correspond to large-scale motions that are functionally significant. 
However, the described motions are those of a structure localized in 
a particular minimum of the energy surface. Here we describe a new 
theoretical framework for determining normal modes from an 
ensemble of closely related structures, which we call `consensus 
modes` (CM). The CM calculation assumes that the conformational 
potential energy surface can be better exploited when multiple-
minima topological information is considered. CM calculated over 
an ensemble of structures issuing from a short molecular dynamics 
simulation provide a robust description of protein internal motions, 
and show high collectivity and symmetry properties. We adopted the 
apo form of the HIV-1 protease to demonstrate our approach. Low-
frequency CM obtained from short molecular dynamics simulations 
describe collective motions that are "more collective", or global, 
than those obtained via standard techniques such as PCA. Such 
movements can be important for substrate or ligand binding, as we 
show in the case of the HIV-1 protease. 

SB-P10.
CRYSTALLIZATION AND PRELIMINARY X RAY 
ANALYSIS OF NUCLEOSIDE DIPHOSPHATE KINASE 1 
FROM T. cruzi

1 2 2 1Gómez Barroso JA ; Miranda MR ; Pereira CA ; Aguilar CF
1 2Lab. de Biol. Mol. Estructural, UNSL. Instituto de Investigaciones 
Médicas (CONICET-UBA). E-mail: jagomez@unsl.edu.ar

Introduction: Trypanosoma cruzi is the etiologic agent of Chagas' 
disease. The Nucleoside diphosphate kinases (NDPKs) are enzymes 
involved in energy management and nucleoside balance in the cell. 
T. cruzi TcNDPK1, a canonical isoform. The objective of this work is 
obtaining protein’s crystals, diffract and process the data for 
tridimensional structure resolution. Materials and Methods: 
TcNDPK1 was expressed in E. coli as a fusion protein with N-
terminal His-tag. TcNDPK1 was overexpressed and purified by 
FPLC. Crystallization was assayed by sitting drop and hanging drop 
vapor diffusion method. Crystals was frozen and diffracted on 
synchotron x-ray radiation in Campinas (Brasil). The data set 
collected was reduced and merged using MOSFLM and SCALA 
programs. Results and Discussion: His-TcNDPK was 
overexpressed, purified and crystallized. The crystals are diffracted 
and collected the data to 3.5Å. The crystals belong to the trigonal 
space group P3, with unit cell parameters a=127.94, b=127.84, 
c=275.49. Structure determination is under way. These results will 
provide relevant information that could be the first step in rational 
drug design for treating Chagas’ disease. 

SB-P11.
EVOLUTION AND STRUCTURAL PLASTICITY OF 
METALLO-β-LACTAMASES
Meini MR; Tomatis PE; Vila AJ
Instituto de Biología Molecular y Celular de Rosario (IBR-
CONICET). Suipacha 531- S2002LRK - Rosario, Argentina. E-
mail: meini@ibr.gov.ar

Directed Molecular Evolution (DME) strategies are currently 
exploited to generate stable proteins, improve the catalytic 
efficiency, shape the substrate specificity of enzymes or design new 
activities. These studies also provide information on protein 
evolution.
We have shown that DME on the metallo-β-lactamase BcII from B. 
cereus gives rise to a variant with enhanced catalytic and resistance 
traits conferred by four mutations. Two of them, G262S and N70S, 
located under the active site floor, show a strong sign epistasis, 
which plays a crucial role in the evolutionary trajectory. The other 
two, V112A and L250S, are located far away from the active site, 
and their influence in resistance is not so obvious. Our purpose is to 
analyze how these mutations are able to enhance fitness and to 
identify the possible pathways that could lead to the acquisition of 
larger levels of resistance. We found that one third of the 24 possible 
evolutionary pathways are accessible. This restriction is mainly due 
to the fact that mutation G262S acts as a bottleneck in the 
evolutionary trajectory, providing a more evolvable genetic 
background than wt BcII.
We have also performed DME experiments on inactive mutants of 
BcII with active side substitutions, which proved reluctant to 
recover the native activity, suggesting that viable evolutionary 
pathways proceed by accumulating single base mutations.

SB-P12.
POLYMER-ASSISTED AGGREGATION OF 2-CYS 
PEROXIREDOXIN FROM RAPESEED (Brassica napus)
Rimmaudo L; Aran M; Ferrero D; Wolosiuk RA
Instituto Leloir, Depto. Qca. Biol.-Fac.Cs.Exactas y Naturales-
UBA and IIBBA-CONICET, Buenos Aires.  E-mail:  
lrimmaudo@leloir.org.ar

Typical 2-Cys Peroxiredoxins (2-Cys Prx) are ubiquitous 
peroxidases that possess two conserved cysteines involved in the 
detoxification of reactive oxygen species and redox signaling. The 
composition of the milieu drives the partition of 2-Cys Prx into 
dimers, decamers and high molecular mass oligomers. Although a 
key to understanding the biological significance of the quaternary 
structure is the characterization of the assembly mechanism, factors 
that prompt 2-Cys Prx out of the solution are barely known. We 
found that ATP causes the reversible oligomerization of rapeseed 2-
Cys Prx decamers (subunit molecular mass: 240 KDa) into species 
of large molecular masses (> 2 MDa). Searching for alternative 
modulators in these studies, we analyzed the aggregation of 
rapeseed 2-Cys Prx mediated by supramolecular structures. We 
found that critical concentrations of assemblies bearing positive 
charges cause the precipitation of the protein. Moreover, these 
results suggest that 2-Cys Prx decamers undergo conformational 
changes leading to a higher content of â-sheet, which causes a 
higher propensity to precipitate. The characterization of the driving 
forces behind the aggregate formation and the structural motifs 
necessary for the precipitation can help to develop efficient 
strategies directed to find ways of preventing and healing 
pathologies related to conformational diseases.
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STRUCTURAL AND FUNCTIONAL STUDIES OF NA-FAR-
1 A NOVEL FATTY ACID AND RETINOL BINDING 
PROTEIN

1 1 1 2 2Rey F ; De Gerónimo E ; Ibañez M ; Kennedy MW ; Cooper A ; 
2 1Smith BO ; Corsico B

1INIBIOLP, Facultad de Ciencias Médicas, UNLP, La Plata, 
2Argentina. IBLS, University of Glasgow, UK. E-mail: 

florencia.rey@gmail.com

FARs are a novel class of Fatty Acid and Retinol binding proteins 
with a structure that has no known counterpart. The majority of 
retinol binding proteins described to date are b-strand rich proteins 
while FARs are mainly a-helical. These proteins, which are 
confined to Nematodes, are secreted by the parasites into the 
surrounding tissues of the host, playing a central role in the 
establishment of the infection and making them candidate drug 
targets for antihelmintic control. Among the genes expressed by 
adult N. americanus, a FAR protein, Na-FAR-1, has been 
identified. N.americanus is a blood feeding nematode which 
causes anemia and growth stunt infecting aboriginal communities 
in the north of Argentina. We have optimized the purification 
conditions to obtain rNA-FAR-1 for NMR structural studies and 
functional ligand binding assays. Circular dichroism has 
confirmed a high content of a-helix. High quality NMR data have 
been obtained and full structure determination is in progress. 
Characterization of ligand-bound states have shown evidence of 
conformational changes. We have also analyzed the ligand binding 
capacity of Na-FAR-1 by fluorescence confirming that the protein 
binds retinol, oleic acid and DAUDA with high affinity. The results 
of the present work constitute a first step in the understanding of the 
biological function of the protein within the parasite. 

SB-P06.
AN IN SILICO APPROACH TO STUDY EIIF4E 
INTERACTIONS
Paulucci E; Gutierrez P S; Layana C; Ferrero P V; Diambra L; 
Rivera Pomar RV
Centro Regional de Estudios Genomicos, UNLP. E-mail: 
zqpaulucci@creg.org.ar

eIF4E is a translation factor that interact with many 
postranscriptional gene expression regulators. The structure of 
eIF4E as well as some interacting complexes is known in humans 
and mouse. eIF4E is the only translation factor present in P-bodies, 
where it interacts with the helicase rck/p54 in human cells. In 
Drosophila the product of the gene me31b is the ortholog of 
rck/p54. In order to study the interactions and predict a model for 
the interaction eIF4E-me31b we used a suite of structural 
bioinformatics tools. Despite the lack of protein structural 
information in proteins database, homology models were build for 
these two proteins using information of ortholog proteins using the 
software MODELLER (http://salilab.org/modeller/). Several steps 
of energy minimization adjustment and loop refining were made. 
Finally, we built an interaction representation by means of refining 
models and, global and constrain docking with AUTODOCK, a 
suite of automated docking tools (http://autodock.scripps.edu/). 
Our data collection provided the basis for rational design of 
mutants aimed to experimentally define interactions within RNP 
complexes in P-bodies

SB-P07.
STRUCTURE AND STABILITY OF THE SNAIL 
NEUROTOXIN PV2

1 1 2 2Frassa MV ; Ceolín MR ; Dreon MS ; Heras H
1 2INIFTA (CONICET-UNLP); INIBIOLP (CONICET-UNLP) La 
Plata, Argentina.  E-mail: victoriafrassa@yahoo.com.ar

PV2 is one of the major egg proteins from the perivitellin fluid of the 
eggs of the snail Pomacea canaliculata. It is an oligomer of ca.400 
KDa with nutritive and neurotoxic properties. Here we characterize 
PV2 regarding oligomer structure, size and global shape, pH 
stability and resistance to proteolysis. Fluorescence and 
electrophoretic assays suggest PV2 is an octamer of 4 identical 98 
KDa heterodimers composed of 67 and 31 KDa subunits, which are 
held together by disulfide bridges. Dimers are assembled into native 
PV2 by non-covalent forces. Proteinase K treatment suggests the 67 
KDa subunit is more exposed. Analysis by small angle X-ray 
scattering (SAXS) showed that PV2 is an anisometric particle of 
130 x 44Å, a size coincident with electron microscopy results. The 
3D shape model presented is the first for an egg proteinaceous 
neurotoxin. Native PV2 isoelectric point is 6.2 and its stability 
against pH, studied by intrinsic Tryptophan fluorescence, showed 
that PV2 conformation is extremely stable under a wide pH range 
(2.0-12.0). PV2 was also resistant to trypsinolysis in vitro even 
under 0.1 % SDS, though Trypsin is able to digest the heat-
denatured protein. Pv2 resistance to proteolysis by Trypsin and 
stability under a wide pH range suggests a novel mechanism to 
avoid digestion by predators that allow PV2 to maintain its 
neurotoxic properties when ingested.

SB-P08.
O R G A N I Z AT I O N  O F A C T I N  F I L A M E N T S  I N  
PERITUBULAR MYOID CELLS OF WKY AND SHR RATS
Losinno AD; Bertoldi MV; Amaya MC; Costantino VV; López LA
Instituto de Histología y Embriología. IHEM-CONICET. Fac. Cs. 
M é d i c a s .  U N C u y o .  M e n d o z a .  A rg e n t i n a .  E - m a i l :  
alosinno@fcm.uncu.edu.ar

Testicular peritubular myoid cells (PMCs), from seminiferous 
tubules (ST) of rodent form a monolayer between two basement 
membranes. These cells are contractile and express the cytoskeletal 
markers of true smooth muscle, such as α-isoactin, F-actin and 
myosin.
It is known that hypertension alters smooth muscle cells of blood 
vessel. The aim of this work was to analyze the organization of actin 
filaments (AF) of PMCs from testis of a hypertensive rat (SHR) and 
to compare with the organization of AF of PMCs from normotensive 
rat (WKY) using confocal microscopy. Segments of ST from VII-
VIII stages were isolated, fixed with paraformaldehyde and 
incubated with antibody anti α- actin conjugated with FITC. The 

height of Z axis of PMCs-WKY was 3 ± 0.06 µm (x ± SEM) and 

PMCs-SHR was 4.82 ± 0.4 µm. The AF of PMCs from WKY and 
SHR rats were organized in two layers, one external (upper nucleus) 
with thick AF parallel to tubular axis and other internal (underneath 
nucleus toward to the seminiferous epithelium) with thin AF 
perpendicular to tubular axis. The external layer of AF in PMCs-
WKY are distributed homogeneously in the whole cytoplasm and 
frequently are organized in bundles. However, in PMCs-SHR, the 
AF are restricted to the nuclear zone without formation of bundles. 
Results indicate that the cell morphology of PMCs, a kind of not 
vascular smooth cells, is affected by hipertension.

SB-P09.
CONSENSUS MODES, ROBUST DESCRIPTION OF 
COLLECTIVE MOTIONS FROM MULTIPLE-MINIMA 
NORMAL MODE ANALYSIS

1 2 2 2 1Batista PR ; Robert CH ; Maréchal JD ; Rebaï MB ; Pascutti PG ; 
1 2Bisch PM ; Perrahia D

1 2Universidade Federal do Rio de Janeiro, Brasil. Université Paris-
Sud 11, France. E-mail: paulorze@biof.ufrj.br

Understanding protein flexibility is essential for studying 
conformational changes, ligand binding and protein-protein 
interactions. Normal mode analysis is well suited for studying such 
motions, capturing the directions of lowest curvature on the 
potential energy surface. These directions have been shown to 
correspond to large-scale motions that are functionally significant. 
However, the described motions are those of a structure localized in 
a particular minimum of the energy surface. Here we describe a new 
theoretical framework for determining normal modes from an 
ensemble of closely related structures, which we call `consensus 
modes` (CM). The CM calculation assumes that the conformational 
potential energy surface can be better exploited when multiple-
minima topological information is considered. CM calculated over 
an ensemble of structures issuing from a short molecular dynamics 
simulation provide a robust description of protein internal motions, 
and show high collectivity and symmetry properties. We adopted the 
apo form of the HIV-1 protease to demonstrate our approach. Low-
frequency CM obtained from short molecular dynamics simulations 
describe collective motions that are "more collective", or global, 
than those obtained via standard techniques such as PCA. Such 
movements can be important for substrate or ligand binding, as we 
show in the case of the HIV-1 protease. 

SB-P10.
CRYSTALLIZATION AND PRELIMINARY X RAY 
ANALYSIS OF NUCLEOSIDE DIPHOSPHATE KINASE 1 
FROM T. cruzi

1 2 2 1Gómez Barroso JA ; Miranda MR ; Pereira CA ; Aguilar CF
1 2Lab. de Biol. Mol. Estructural, UNSL. Instituto de Investigaciones 
Médicas (CONICET-UBA). E-mail: jagomez@unsl.edu.ar

Introduction: Trypanosoma cruzi is the etiologic agent of Chagas' 
disease. The Nucleoside diphosphate kinases (NDPKs) are enzymes 
involved in energy management and nucleoside balance in the cell. 
T. cruzi TcNDPK1, a canonical isoform. The objective of this work is 
obtaining protein’s crystals, diffract and process the data for 
tridimensional structure resolution. Materials and Methods: 
TcNDPK1 was expressed in E. coli as a fusion protein with N-
terminal His-tag. TcNDPK1 was overexpressed and purified by 
FPLC. Crystallization was assayed by sitting drop and hanging drop 
vapor diffusion method. Crystals was frozen and diffracted on 
synchotron x-ray radiation in Campinas (Brasil). The data set 
collected was reduced and merged using MOSFLM and SCALA 
programs. Results and Discussion: His-TcNDPK was 
overexpressed, purified and crystallized. The crystals are diffracted 
and collected the data to 3.5Å. The crystals belong to the trigonal 
space group P3, with unit cell parameters a=127.94, b=127.84, 
c=275.49. Structure determination is under way. These results will 
provide relevant information that could be the first step in rational 
drug design for treating Chagas’ disease. 

SB-P11.
EVOLUTION AND STRUCTURAL PLASTICITY OF 
METALLO-β-LACTAMASES
Meini MR; Tomatis PE; Vila AJ
Instituto de Biología Molecular y Celular de Rosario (IBR-
CONICET). Suipacha 531- S2002LRK - Rosario, Argentina. E-
mail: meini@ibr.gov.ar

Directed Molecular Evolution (DME) strategies are currently 
exploited to generate stable proteins, improve the catalytic 
efficiency, shape the substrate specificity of enzymes or design new 
activities. These studies also provide information on protein 
evolution.
We have shown that DME on the metallo-β-lactamase BcII from B. 
cereus gives rise to a variant with enhanced catalytic and resistance 
traits conferred by four mutations. Two of them, G262S and N70S, 
located under the active site floor, show a strong sign epistasis, 
which plays a crucial role in the evolutionary trajectory. The other 
two, V112A and L250S, are located far away from the active site, 
and their influence in resistance is not so obvious. Our purpose is to 
analyze how these mutations are able to enhance fitness and to 
identify the possible pathways that could lead to the acquisition of 
larger levels of resistance. We found that one third of the 24 possible 
evolutionary pathways are accessible. This restriction is mainly due 
to the fact that mutation G262S acts as a bottleneck in the 
evolutionary trajectory, providing a more evolvable genetic 
background than wt BcII.
We have also performed DME experiments on inactive mutants of 
BcII with active side substitutions, which proved reluctant to 
recover the native activity, suggesting that viable evolutionary 
pathways proceed by accumulating single base mutations.

SB-P12.
POLYMER-ASSISTED AGGREGATION OF 2-CYS 
PEROXIREDOXIN FROM RAPESEED (Brassica napus)
Rimmaudo L; Aran M; Ferrero D; Wolosiuk RA
Instituto Leloir, Depto. Qca. Biol.-Fac.Cs.Exactas y Naturales-
UBA and IIBBA-CONICET, Buenos Aires.  E-mail:  
lrimmaudo@leloir.org.ar

Typical 2-Cys Peroxiredoxins (2-Cys Prx) are ubiquitous 
peroxidases that possess two conserved cysteines involved in the 
detoxification of reactive oxygen species and redox signaling. The 
composition of the milieu drives the partition of 2-Cys Prx into 
dimers, decamers and high molecular mass oligomers. Although a 
key to understanding the biological significance of the quaternary 
structure is the characterization of the assembly mechanism, factors 
that prompt 2-Cys Prx out of the solution are barely known. We 
found that ATP causes the reversible oligomerization of rapeseed 2-
Cys Prx decamers (subunit molecular mass: 240 KDa) into species 
of large molecular masses (> 2 MDa). Searching for alternative 
modulators in these studies, we analyzed the aggregation of 
rapeseed 2-Cys Prx mediated by supramolecular structures. We 
found that critical concentrations of assemblies bearing positive 
charges cause the precipitation of the protein. Moreover, these 
results suggest that 2-Cys Prx decamers undergo conformational 
changes leading to a higher content of â-sheet, which causes a 
higher propensity to precipitate. The characterization of the driving 
forces behind the aggregate formation and the structural motifs 
necessary for the precipitation can help to develop efficient 
strategies directed to find ways of preventing and healing 
pathologies related to conformational diseases.
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NS-P01.
LOCALIZATION AND NICOTINE MODULATION OF α7-
A C E T Y L C H O L I N E  R E C E P T O R  I N  H U M A N  
ENDOTHELIAL CELLS
Ayala Peña VB; Bonini IC; Barrantes FJ
UNESCO Chair Biophys. & Mol. Neurobiology-INIBIBB, Bahía 
Blanca, Argentina. E-mail: vayala@criba.edu.ar

The α7-type neuronal nicotinic acetylcholine receptor (α7-AChR) 
is abundant in the central nervous system, though it also occurs in 
non-nervous tissues. Characterizing the role of α7-AChR in 
angiogenesis and in endothelial pathology is key for understanding 
the molecular and cellular basis of tobacco-related diseases. We 
studied the effect of nicotine on α7-AChR expression in the human 
umbilical vein cell line HUVEC by fluorescence microscopy. Cell-
surface fluorescence of Alexa 488α-BTX-tagged α7-AChR varied 
in a time- and ligand-dependent manner. In order to determine 
whether α7-AChR occurred in ordered lipid domains (“rafts”), 
plasmalemma–enriched fractions were prepared by subcellular 
fractionation and resolved into detergent-soluble and detergent-
insoluble fractions, and the distribution of α7-AChR analyzed by 

immunoblotting and binding studies. Trace amounts of α7-AChR 
were found in control HUVEC, increasing up to ~700% upon 
nicotine (50 µM) treatment. No differences were apparent between 
detergent-extracted fractions. Cholesterol depletion from 
endothelial cells was found to have little if any effect per se on the 
kinetics of wound repair mediated by cell migration. Nicotine 
alone enhanced the ability of cells to repair the mechanical wound. 
This “positive” effect of nicotine on would repair was drastically 
impaired in cells deprived of cholesterol.

NS-P02.
O R G A N I Z A T I O N  O F  T H E  N I C O T I N I C  
ACETYLCHOLINE RECEPTOR IS AFFECTED BY 
CYTOSKELETON-DISRUPTING DRUGS
Wenz JJ; Barrantes FJ
Instituto de Investigaciones Bioquímicas de Bahía Blanca, 
B 8 0 0 0 F W B  B a h í a  B l a n c a ,  A rg e n t i n a .  E - m a i l :  
jwenz@criba.edu.ar

The cytoskeleton is assumed to participate in the protein clustering 
at cell surface, as the aggregation of AChR receptors at the 
neuromuscular junction. The effect of two cytoskeleton-disrupting 
drugs (cytochalasin D and jasplakinolide) on the organization of 
AChRs in CHO-K1/A5 cells was assessed by mathematical 
analysis of stimulated total emission depletion (STED) images. 
AChR clusters were found to be randomly distributed in control 
and treated samples at distances beyond 500 nm. For shorter 
distances (< than the prevailing diameter of clusters) no conclusion 
on the distribution could be reached owing to methodological 
restraints in the Ripley and Poisson analysis. However, drugs 
altered the arrangement of AChR nanoclusters, in a brightness-
depending way. Drugs did not affect clusters brightness, but a 
significant increase in the proportion of the medium-size clusters 
and a diminution of the small-size ones was found in 
jasplakinolide-treated cells, suggesting a dispersive effect of AChR 
molecules within clusters. This dispersion was further 
corroborated by the diminution of the brightness/diameter ratio of 
clusters, and from Ripley´s analysis applied to patterns having 
simulated intra-clusters aggregation of AChR molecules. Taken 
together, our findings suggest that the cytoskeleton meshwork is 
involved in the anchoring and organization of the receptor at the 
cell surface.

NS-P03.
CIRCADIAN EXPRESSION OF RAR AND RXRβ IS 
MODIFIED IN THE HIPPOCAMPUS OF VITAMIN-A 
DEFICIENT RATS 

1 1 1 2Navigatore-Fonzo LS ; Golini RL ; Delgado SM ; Bonomi MR ; 
2 1Gimenez MS ; Anzulovich AC 

1 2Laboratory of Chronobiology, Laboratory of Nutrition and 
 Environment,  IMIBIO-SL, CONICET, UNSL. E-mail: 

acanzu@unsl.edu.ar

An endogenous time-keeping mechanism controls circadian 
biological rhythms in mammals. Previously, we showed clock and 
clock-controlled genes display a daily in the rat 
hippocampus. RAR and RXR nuclear receptors have been detected 
in the same area. Our objectives were to investigate whether RARα, 
RARβ and RXRβ exhibit a circadian variation in the rat 
hippocampus and whether vitamin A deficiency (VAD) modifies 
their daily expression. Twenty one-d old Holtzman rats were 
assigned to either a vitamin A-free diet (vitamin A-deficient group) 
or the same diet containing 4000 IU of vitamin A/Kg diet (control 
group) during 3 months. Half of the animals in each group were 
maintained under 12h-L:12h-D or 12h-D:12h-D during the last 
week. Total RNA was extracted using the Trizol reagent from 
hippocampus samples isolated every 4h. RARα, RARβ and RXRβ 
transcript levels were determined by RT-PCR and protein levels by 
Western blots. Regulatory regions of RARs and RXRβ genes were 
scanned for clock-responsive sites using MatInspector 
(www.genomatix.de). E-box and RORE sites were found on 
regulatory regions of retinoid receptors genes, which display an 
endogenously-controlled circadian expression in the rat 
hippocampus. VAD modified the daily  of RARα and 
RXRβ probably, by modifying BMAL1 and PER1 oscillation.
Supported by NIH Grant R01-TW006974 funded by the FIC, USA.
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NS-P04.
CALPAIN MEDIATES ACTIVATION OF P19INK4D IN 
RESPONSE TO GENOTOXIC STRESS
Ogara MF; Sonzogni SV; Canepa ET
Laboratorio de Biología Molecular-Depto Química Biológica-
FCEN-UBA-Ciudad Universitaria-Buenos Aires. E-mail: 
flopy@qb.fcen.uba.ar

p19INK4d, a member of the INK4 family, stimulates DNA repair 
and reduces apoptosis in cells exposed to a variety of genotoxic 
agents. We have demonstrated that, in neuronal cells, the p19 gene is 
induced and the protein is phosphorylated in a CDK5-dependent 
manner in the presence of β-amyloid peptide.The β-amyloid 

2+peptide causes an increase in intracellular Ca  levels, activating the 
calpain protease, with in turn stimulates CDK5 activity. Therefore, 

2+Ca -signaling could be involved in the induction and 
phosphorylation of p19. The aim of this work is to determine the 
mechanism that activates p19 and allows it to execute its protective 
role in neurons. The experiments were carried out in differentiated 
SH-SY5Y, Neuro-2A and HN9 cells and in cultures of hippocampal 

2+neurons. Treatment with β-amyloid peptide, a Ca  ionophore or 
neocarzinostatin caused an upregulation of p19 mRNA level and 
phosphorylation of the protein. However, not only p19 protein 
levels did not increase, but in some cases they were reduced 
following these treatments. Our hypothesis is that p19 would 

2+become cleaved and degraded by Ca -activated calpain. Addition 
of calpeptin, a calpain-specific inhibitor, reduced p19 
phosphorylation and prevented the increase in CDK5 activity in 
response to all genotoxic drugs. These results suggest that calpain 
could be involved in the activation of p19 following genotoxic stress 

NS-P05.
ROLE OF LIPID RAFTS IN THE NEURONAL PLASTICITY 
MEDIATED BY M6A, A NEURONAL MEMBRANE 
GLYCOPROTEIN
Scorticati C; Fernandez ME; Frasch AC
Instituto de Investigaciones Biotecnológicas (IIB-UNSAM-
C O N I C E T ) ,  B u e n o s  A i r e s ,  A r g e n t i n a .  E - m a i l :  
cscorticati@iib.unsam.edu.ar

GPM6A is a stress/antidepressant-responsive gene in the 
hippocampus of different animal models. The gene expression is 
down regulated in both physically and socially stressed animals. 
M6a exerts regulatory actions on neurite/filopodium outgrowth in 
rat hippocampal neuronal culture through an unknown mechanism. 
The association of membrane proteins with specific microdomains 
such as lipid rafts (LP) in the plasma membrane is implicated in the 
regulation of extra and intracellular signaling pathways. The goal of 
this work was to test if M6a carries out its cell functions in such 
specialized membrane microdomains and if LP disruption could 
affect M6a plasticity. Using a discontinuous sucrose gradient 
followed by ultracentrifugation and SDS-PAGE-WB technique we 
identified the presence of M6a in the detergent resistant membrane 
fraction from both hippocampal tissue and cultured neurons. By 
microscopy we observed that M6a co-localizes with gangliosides, 
an LP marker. Futhermore, cultured neurons overexpressing M6a 
treated with MBCD (methyl-beta-cyclo-dextrin, an LP breaker) 
showed a drastic reduction in M6a ability to produce 
filopodia/spines. Taken together, our data indicate that M6a 
association to lipid raft membrane microdomains is involved in the 
neuronal filopodia/spines formation.

NS-P06.
THE GROWTH OF CHALCEDONY IN HUMAN BRAINS 
FROM ELDERLY PATIENTS

1 2Prado Figueroa M ; Sánchez J
1 2Inst Investig Bioq Bahía Blanca (CONICET-UNS) Argentina. Inst 
E n f e r m e d a d e s  N e o p l á s i c a s ,  L i m a ,  P e r ú .  E - m a i l :  
inprado@criba.edu.ar

The presence of autofluorescent chalcedony in autopsy-derived 
human brain tissue from older persons is documented by using a 
Leica laser scanning confocal microscope (LSCM). Three ion lasers 
were used: Ar 488; HeNe 543 and HeNe 633. Haematoxylin-eosin 
(H/E) stained sections from routine neurohistologic preparations 
were analyzed. These sections have been previously studied by a 
mineralogical microscope (Prado Figueroa et al., 2008). The 
autofluorescent character of chalcedony allowed us to obtain three-
dimensional images of the crystals. It is possible to visualize the 
degree of crystallinity (maturation) of chalcedony by using a LSCM. 
The occurance of mature prismatic quartz (chalcedony) was 
observed. Chalcedony is approximately 30 micron in size, 
distributed in patches or aggregates and it belongs to the 
rhombohedral (trigonal) crystal system. A less mature silica 
polymorph of about 1 or 2 micron in size, with different degree of 
crystallinity was also detected near of chalcedony. These 
autofluorescent crystallites were detected using an argon ion laser 
with the emission band at 457. Around of the chalcedony, the 
crystallites distribution were in spiral. Our images perhaps show the 
growth of chalcedony in the human brain, grain by grain, in an older 
person.
Supported by grants to MPF from SGCyT, UNS, Bahía Blanca, 
Argentina. Thanks are extended to CCT-BB technicians. 

NS-P07.
GENETIC BASIS OF HUMAN BRAIN EVOLUTION: 
TRANSGENIC ANALYSIS  OF NPAS3 HUMAN 
ACCELERATED REGIONS

1 2 1,3 1Kamm GB ; López-Leal R ; Rubinstein M ; Franchini LF 
1 2INGEBI-CONICET, Buenos Aires. CECS, Valdivia, Chile. 
3  FCEyN, UBA, Argentina.E-mail: grtkamm@gmx.net

Exceptional cognitive capacities set humans apart among primates. 
Comparative genomics revealed that phenotypic divergence 
between humans and close related primates is mainly due to 
changes in gene regulation rather than in protein-coding sequences. 
To search for genetic evidences of human evolution we analyzed 
202 genomic regions evolving very slowly in vertebrates but 
significantly faster in the human lineage (termed human 
accelerated regions [HARs]) that have been recently identified. The 
largest cluster of HARs is located within 648 kb of the neuronal 
PAS domain protein 3 (NPAS3) gene. NPAS3 encodes a bHLH-
PAS transcription factor that is broadly expressed in the developing 
mouse nervous system, and its dysfunction has been associated 
with schizophrenia in humans. In order to explore the participation 
of NPAS3 HARs on this gene regulation we generated transgenic 
mice carrying HAR mouse ortholog sequences upstream of Hsp68 
minimal promoter and the reporter gene lacZ. Two Npas3 HARs 
were able to partially recapitulate the embryonic expression pattern 
of the endogenous gene suggesting their participation as Npas3 
developmental enhancers. The identification of these HARs as 
functional NPAS3 enhancers will allow us to perform a 
comparative expression analysis of the human and mouse orthologs 
and to investigate their potential role in human brain evolution.

NS-P08.
A G E - A S S O C I AT E D  C H A N G E S  I N  S Y N A P T I C  
PI3K/AKT/GSK3β SIGNALING DURING IRON-INDUCED 
NEUROTOXICITY
Uranga RM; Giusto NM; Salvador GA
Instituto de Investigaciones Bioquímicas de Bahía Blanca 
(INIBIBB-UNS-CONICET). E-mail: ruranga@criba.edu.ar

Phosphoinositide 3-kinase (PI3K)/Akt pathway and its 
downstream effector glycogen synthase kinase 3β (GSK3β) are key 
signaling pathways involved in synaptic plasticity and neuronal 
survival. In this work, the participation of synaptic 
PI3K/Akt/GSK3β signaling during iron-induced oxidative injury 
was characterized. Cerebral cortex synaptosomes obtained from 

2+adult and aged rats were exposed to Fe  (50 µM) for different 
periods of time and synaptosomal viability and the state of the 
PI3K/Akt/GSK3β pathway were evaluated. Mitochondrial 
function (MTT reduction), plasma membrane integrity (LDH 
leakage) and reactive oxygen species (DCF probe) were 
significantly affected in both age groups. However, aged animals 
showed a greater susceptibility to oxidative injury. In adults, Akt 
and GS3Kβ were activated only after 5 min, whereas in aged 
animals activation occurred after 5 and 30 min of incubation with 
the metal ion. Both Akt and GS3Kβ phosphorylation were 
dependent on PI3K activation. ERK1/2 activation was PI3K-
dependent in adults, whereas in aged animals ERK1/2 activation 
was a PI3K-independent event and showed higher levels than that 
observed in adults. Results demonstrate that synaptic endings from 
aged animals undergo a greater susceptibility to iron-induced 
neurotoxicity with a differential profile in the activation of 
PI3K/Akt/GSK3β.
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NS-P01.
LOCALIZATION AND NICOTINE MODULATION OF α7-
A C E T Y L C H O L I N E  R E C E P T O R  I N  H U M A N  
ENDOTHELIAL CELLS
Ayala Peña VB; Bonini IC; Barrantes FJ
UNESCO Chair Biophys. & Mol. Neurobiology-INIBIBB, Bahía 
Blanca, Argentina. E-mail: vayala@criba.edu.ar

The α7-type neuronal nicotinic acetylcholine receptor (α7-AChR) 
is abundant in the central nervous system, though it also occurs in 
non-nervous tissues. Characterizing the role of α7-AChR in 
angiogenesis and in endothelial pathology is key for understanding 
the molecular and cellular basis of tobacco-related diseases. We 
studied the effect of nicotine on α7-AChR expression in the human 
umbilical vein cell line HUVEC by fluorescence microscopy. Cell-
surface fluorescence of Alexa 488α-BTX-tagged α7-AChR varied 
in a time- and ligand-dependent manner. In order to determine 
whether α7-AChR occurred in ordered lipid domains (“rafts”), 
plasmalemma–enriched fractions were prepared by subcellular 
fractionation and resolved into detergent-soluble and detergent-
insoluble fractions, and the distribution of α7-AChR analyzed by 

immunoblotting and binding studies. Trace amounts of α7-AChR 
were found in control HUVEC, increasing up to ~700% upon 
nicotine (50 µM) treatment. No differences were apparent between 
detergent-extracted fractions. Cholesterol depletion from 
endothelial cells was found to have little if any effect per se on the 
kinetics of wound repair mediated by cell migration. Nicotine 
alone enhanced the ability of cells to repair the mechanical wound. 
This “positive” effect of nicotine on would repair was drastically 
impaired in cells deprived of cholesterol.

NS-P02.
O R G A N I Z A T I O N  O F  T H E  N I C O T I N I C  
ACETYLCHOLINE RECEPTOR IS AFFECTED BY 
CYTOSKELETON-DISRUPTING DRUGS
Wenz JJ; Barrantes FJ
Instituto de Investigaciones Bioquímicas de Bahía Blanca, 
B 8 0 0 0 F W B  B a h í a  B l a n c a ,  A rg e n t i n a .  E - m a i l :  
jwenz@criba.edu.ar

The cytoskeleton is assumed to participate in the protein clustering 
at cell surface, as the aggregation of AChR receptors at the 
neuromuscular junction. The effect of two cytoskeleton-disrupting 
drugs (cytochalasin D and jasplakinolide) on the organization of 
AChRs in CHO-K1/A5 cells was assessed by mathematical 
analysis of stimulated total emission depletion (STED) images. 
AChR clusters were found to be randomly distributed in control 
and treated samples at distances beyond 500 nm. For shorter 
distances (< than the prevailing diameter of clusters) no conclusion 
on the distribution could be reached owing to methodological 
restraints in the Ripley and Poisson analysis. However, drugs 
altered the arrangement of AChR nanoclusters, in a brightness-
depending way. Drugs did not affect clusters brightness, but a 
significant increase in the proportion of the medium-size clusters 
and a diminution of the small-size ones was found in 
jasplakinolide-treated cells, suggesting a dispersive effect of AChR 
molecules within clusters. This dispersion was further 
corroborated by the diminution of the brightness/diameter ratio of 
clusters, and from Ripley´s analysis applied to patterns having 
simulated intra-clusters aggregation of AChR molecules. Taken 
together, our findings suggest that the cytoskeleton meshwork is 
involved in the anchoring and organization of the receptor at the 
cell surface.

NS-P03.
CIRCADIAN EXPRESSION OF RAR AND RXRβ IS 
MODIFIED IN THE HIPPOCAMPUS OF VITAMIN-A 
DEFICIENT RATS 

1 1 1 2Navigatore-Fonzo LS ; Golini RL ; Delgado SM ; Bonomi MR ; 
2 1Gimenez MS ; Anzulovich AC 

1 2Laboratory of Chronobiology, Laboratory of Nutrition and 
 Environment,  IMIBIO-SL, CONICET, UNSL. E-mail: 

acanzu@unsl.edu.ar

An endogenous time-keeping mechanism controls circadian 
biological rhythms in mammals. Previously, we showed clock and 
clock-controlled genes display a daily in the rat 
hippocampus. RAR and RXR nuclear receptors have been detected 
in the same area. Our objectives were to investigate whether RARα, 
RARβ and RXRβ exhibit a circadian variation in the rat 
hippocampus and whether vitamin A deficiency (VAD) modifies 
their daily expression. Twenty one-d old Holtzman rats were 
assigned to either a vitamin A-free diet (vitamin A-deficient group) 
or the same diet containing 4000 IU of vitamin A/Kg diet (control 
group) during 3 months. Half of the animals in each group were 
maintained under 12h-L:12h-D or 12h-D:12h-D during the last 
week. Total RNA was extracted using the Trizol reagent from 
hippocampus samples isolated every 4h. RARα, RARβ and RXRβ 
transcript levels were determined by RT-PCR and protein levels by 
Western blots. Regulatory regions of RARs and RXRβ genes were 
scanned for clock-responsive sites using MatInspector 
(www.genomatix.de). E-box and RORE sites were found on 
regulatory regions of retinoid receptors genes, which display an 
endogenously-controlled circadian expression in the rat 
hippocampus. VAD modified the daily  of RARα and 
RXRβ probably, by modifying BMAL1 and PER1 oscillation.
Supported by NIH Grant R01-TW006974 funded by the FIC, USA.
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NS-P04.
CALPAIN MEDIATES ACTIVATION OF P19INK4D IN 
RESPONSE TO GENOTOXIC STRESS
Ogara MF; Sonzogni SV; Canepa ET
Laboratorio de Biología Molecular-Depto Química Biológica-
FCEN-UBA-Ciudad Universitaria-Buenos Aires. E-mail: 
flopy@qb.fcen.uba.ar

p19INK4d, a member of the INK4 family, stimulates DNA repair 
and reduces apoptosis in cells exposed to a variety of genotoxic 
agents. We have demonstrated that, in neuronal cells, the p19 gene is 
induced and the protein is phosphorylated in a CDK5-dependent 
manner in the presence of β-amyloid peptide.The β-amyloid 

2+peptide causes an increase in intracellular Ca  levels, activating the 
calpain protease, with in turn stimulates CDK5 activity. Therefore, 

2+Ca -signaling could be involved in the induction and 
phosphorylation of p19. The aim of this work is to determine the 
mechanism that activates p19 and allows it to execute its protective 
role in neurons. The experiments were carried out in differentiated 
SH-SY5Y, Neuro-2A and HN9 cells and in cultures of hippocampal 

2+neurons. Treatment with β-amyloid peptide, a Ca  ionophore or 
neocarzinostatin caused an upregulation of p19 mRNA level and 
phosphorylation of the protein. However, not only p19 protein 
levels did not increase, but in some cases they were reduced 
following these treatments. Our hypothesis is that p19 would 

2+become cleaved and degraded by Ca -activated calpain. Addition 
of calpeptin, a calpain-specific inhibitor, reduced p19 
phosphorylation and prevented the increase in CDK5 activity in 
response to all genotoxic drugs. These results suggest that calpain 
could be involved in the activation of p19 following genotoxic stress 

NS-P05.
ROLE OF LIPID RAFTS IN THE NEURONAL PLASTICITY 
MEDIATED BY M6A, A NEURONAL MEMBRANE 
GLYCOPROTEIN
Scorticati C; Fernandez ME; Frasch AC
Instituto de Investigaciones Biotecnológicas (IIB-UNSAM-
C O N I C E T ) ,  B u e n o s  A i r e s ,  A r g e n t i n a .  E - m a i l :  
cscorticati@iib.unsam.edu.ar

GPM6A is a stress/antidepressant-responsive gene in the 
hippocampus of different animal models. The gene expression is 
down regulated in both physically and socially stressed animals. 
M6a exerts regulatory actions on neurite/filopodium outgrowth in 
rat hippocampal neuronal culture through an unknown mechanism. 
The association of membrane proteins with specific microdomains 
such as lipid rafts (LP) in the plasma membrane is implicated in the 
regulation of extra and intracellular signaling pathways. The goal of 
this work was to test if M6a carries out its cell functions in such 
specialized membrane microdomains and if LP disruption could 
affect M6a plasticity. Using a discontinuous sucrose gradient 
followed by ultracentrifugation and SDS-PAGE-WB technique we 
identified the presence of M6a in the detergent resistant membrane 
fraction from both hippocampal tissue and cultured neurons. By 
microscopy we observed that M6a co-localizes with gangliosides, 
an LP marker. Futhermore, cultured neurons overexpressing M6a 
treated with MBCD (methyl-beta-cyclo-dextrin, an LP breaker) 
showed a drastic reduction in M6a ability to produce 
filopodia/spines. Taken together, our data indicate that M6a 
association to lipid raft membrane microdomains is involved in the 
neuronal filopodia/spines formation.

NS-P06.
THE GROWTH OF CHALCEDONY IN HUMAN BRAINS 
FROM ELDERLY PATIENTS

1 2Prado Figueroa M ; Sánchez J
1 2Inst Investig Bioq Bahía Blanca (CONICET-UNS) Argentina. Inst 
E n f e r m e d a d e s  N e o p l á s i c a s ,  L i m a ,  P e r ú .  E - m a i l :  
inprado@criba.edu.ar

The presence of autofluorescent chalcedony in autopsy-derived 
human brain tissue from older persons is documented by using a 
Leica laser scanning confocal microscope (LSCM). Three ion lasers 
were used: Ar 488; HeNe 543 and HeNe 633. Haematoxylin-eosin 
(H/E) stained sections from routine neurohistologic preparations 
were analyzed. These sections have been previously studied by a 
mineralogical microscope (Prado Figueroa et al., 2008). The 
autofluorescent character of chalcedony allowed us to obtain three-
dimensional images of the crystals. It is possible to visualize the 
degree of crystallinity (maturation) of chalcedony by using a LSCM. 
The occurance of mature prismatic quartz (chalcedony) was 
observed. Chalcedony is approximately 30 micron in size, 
distributed in patches or aggregates and it belongs to the 
rhombohedral (trigonal) crystal system. A less mature silica 
polymorph of about 1 or 2 micron in size, with different degree of 
crystallinity was also detected near of chalcedony. These 
autofluorescent crystallites were detected using an argon ion laser 
with the emission band at 457. Around of the chalcedony, the 
crystallites distribution were in spiral. Our images perhaps show the 
growth of chalcedony in the human brain, grain by grain, in an older 
person.
Supported by grants to MPF from SGCyT, UNS, Bahía Blanca, 
Argentina. Thanks are extended to CCT-BB technicians. 

NS-P07.
GENETIC BASIS OF HUMAN BRAIN EVOLUTION: 
TRANSGENIC ANALYSIS  OF NPAS3 HUMAN 
ACCELERATED REGIONS

1 2 1,3 1Kamm GB ; López-Leal R ; Rubinstein M ; Franchini LF 
1 2INGEBI-CONICET, Buenos Aires. CECS, Valdivia, Chile. 
3  FCEyN, UBA, Argentina.E-mail: grtkamm@gmx.net

Exceptional cognitive capacities set humans apart among primates. 
Comparative genomics revealed that phenotypic divergence 
between humans and close related primates is mainly due to 
changes in gene regulation rather than in protein-coding sequences. 
To search for genetic evidences of human evolution we analyzed 
202 genomic regions evolving very slowly in vertebrates but 
significantly faster in the human lineage (termed human 
accelerated regions [HARs]) that have been recently identified. The 
largest cluster of HARs is located within 648 kb of the neuronal 
PAS domain protein 3 (NPAS3) gene. NPAS3 encodes a bHLH-
PAS transcription factor that is broadly expressed in the developing 
mouse nervous system, and its dysfunction has been associated 
with schizophrenia in humans. In order to explore the participation 
of NPAS3 HARs on this gene regulation we generated transgenic 
mice carrying HAR mouse ortholog sequences upstream of Hsp68 
minimal promoter and the reporter gene lacZ. Two Npas3 HARs 
were able to partially recapitulate the embryonic expression pattern 
of the endogenous gene suggesting their participation as Npas3 
developmental enhancers. The identification of these HARs as 
functional NPAS3 enhancers will allow us to perform a 
comparative expression analysis of the human and mouse orthologs 
and to investigate their potential role in human brain evolution.

NS-P08.
A G E - A S S O C I AT E D  C H A N G E S  I N  S Y N A P T I C  
PI3K/AKT/GSK3β SIGNALING DURING IRON-INDUCED 
NEUROTOXICITY
Uranga RM; Giusto NM; Salvador GA
Instituto de Investigaciones Bioquímicas de Bahía Blanca 
(INIBIBB-UNS-CONICET). E-mail: ruranga@criba.edu.ar

Phosphoinositide 3-kinase (PI3K)/Akt pathway and its 
downstream effector glycogen synthase kinase 3β (GSK3β) are key 
signaling pathways involved in synaptic plasticity and neuronal 
survival. In this work, the participation of synaptic 
PI3K/Akt/GSK3β signaling during iron-induced oxidative injury 
was characterized. Cerebral cortex synaptosomes obtained from 

2+adult and aged rats were exposed to Fe  (50 µM) for different 
periods of time and synaptosomal viability and the state of the 
PI3K/Akt/GSK3β pathway were evaluated. Mitochondrial 
function (MTT reduction), plasma membrane integrity (LDH 
leakage) and reactive oxygen species (DCF probe) were 
significantly affected in both age groups. However, aged animals 
showed a greater susceptibility to oxidative injury. In adults, Akt 
and GS3Kβ were activated only after 5 min, whereas in aged 
animals activation occurred after 5 and 30 min of incubation with 
the metal ion. Both Akt and GS3Kβ phosphorylation were 
dependent on PI3K activation. ERK1/2 activation was PI3K-
dependent in adults, whereas in aged animals ERK1/2 activation 
was a PI3K-independent event and showed higher levels than that 
observed in adults. Results demonstrate that synaptic endings from 
aged animals undergo a greater susceptibility to iron-induced 
neurotoxicity with a differential profile in the activation of 
PI3K/Akt/GSK3β.
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NS-P09.
NICOTINIC ACETYLCHOLINE RECEPTOR AND LIPID 
DOMAINS IN RECONSTITUTED MODEL MEMBRANES
Bermúdez V; Antollini SS; Aveldaño MI; Barrantes FJ
Inst. Invest. Bioquímicas de Bahía Blanca, CONICET-Univ. Nac. 
Sur, Bahía Blanca, Argentina. E-mail: bermudez@criba.edu.ar

It has been proposed that the nicotinic acetylcholine receptor 
(AChR) is preferentially located in ordered lipid domains (rafts); 
however the reasons for this preference are not clear. Affinity 
purified AChR from T. californica and a synthetic transmembrane 
peptide (γM4, the AChR region in closer contact with lipids) were 
reconstituted into liposomes having a lipid composition 
resembling that of raft domains (PC:SM:Chol, 1:1:1). Their 
distribution in membrane domains was assessed by Forster 
resonance energy transfer between AChR intrinsic fluorescence 
and dehydroergosterol (fluorescent cholesterol probe). AChR 
exhibited no preference for any membrane domain. In contrast, 
γM4 peptide showed a distinct preference for raft-like domains. We 
characterized the lipid composition of detergent resistant and 
soluble fractions (DRMs and DSM, respectively) obtained after 
treatment of the liposomes, with or without protein, with 1% Triton 
X-100 at 4°C. DRMs and DSMs were enriched in Chol and POPC, 
respectively, and the presence of AChR or γM4 did not change this 
lipid distribution. However, AChR induced a significant increase 
in the amount of the DSM fraction, whereas γM4 caused an 
opposite effect. Thus, the AChR membrane location does not result 
exclusively from intrinsic physicochemical properties of the 
protein but is likely to depend on extrinsic factors.

NS-P10.
CELL CYCLE AND IT’S ROLE ON THE DERIVATION OF 
D O PA M I N E R G I C  N E U R O N S  F R O M  H U M A N  
EMBRYONIC STEM CELLS
Dimopoulos NA; Garcia CP; Riva DA; Scassa ME; Fernandez 
Espinosa DD; Sevlever GE; Heyd VL
Laboratorio de Biología del Desarrollo Celular-FLENI-Belgrano. 
E-mail: lbdc@fleni.org.ar

Human embryonic stem cells (hESCs) are derived from human pre-
implantation embryos and can proliferate without apparent limit 
while retaining the ability to differentiate into multiple cell types. 
Efficient derivation of hESCs into neural cells is critical for future 
cell-based regenerative therapies. Continuous self-renewal of 
hESCs is accomplished by an abbreviated cell cycle due to reduction 
in the G1 phase when compared to adult somatic cells thus 
molecular mechanisms operative in undifferentiated hESCs hasten 
the cellular cycle to progress into the S phase. When the 
undifferentiated hESCs initiate the differentiation process, the time 
lapse in which they are held in G1 is amplified. The aim of this study 
is the optimization of a novel protocol to generate an efficient yield 
of dopaminergic neurons from hESC through the use of diverse 
morphogens such as sonic hedgehog and the characterization of the 
expression of cell cycle regulators during this process. By 
immunocitochemistry and qRTPCR we assessed the appearance of 
neuronal markers such as nestin, pax-6, Tuj1, tyrosine hydroxylase 
concomitant with the downregulation of stemness markers. 
Interestingly the induction and nuclear localization of cell cycle 
inhibitors, p19INK4d and p27Kip1 was observed. Understanding 
the expression outline of these cell cycle modulators will contribute 
to infer their role along neuronal development. 

NS-P11.
AN ACYL-COA SYNTHETASE AND MITOCHONDRIAL 
ARACHIDONIC ACID AS KEY REGULATOR OF 
NEUROSTEROIDOGENESIS

1 1 2 1 2Orlando UD ; Mild JG ; Pérez MJ ; Scazzina B ; Pasquini JM ; 
1 1Podestá EJ ; Maloberti PM

1 2Dept of Biochem, S. of Medicine and Dept of Biol. Chem., S. of 
P h a r m  a n d  B i o c h e m ,  I I M H N O ,  U B A .  E - m a i l :  
biohrdc@fmed.uba.ar

Stimulation of receptors and subsequent signal transduction results 
in the activation of arachidonic acid (AA) release and metabolism 
via the cycloxygenase, lipoxygenase or epoxygenase (citochrome 
P-450) pathways. How the cells drive AA to these pathways is not 
elucidated yet. Our laboratory showed a new mechanism that 
controls the level of free AA in adrenal, testis, heart and malignant 
cells. The hormone regulated mechanism involves the concerted 
action of acyl-CoA synthetase (Acsl4) and a mitochondrial acyl-
CoA thioesterase (Acot2). Thus, generating AA, that serves as 
substrate of the lipoxygenase enzymes to regulate the 
steroidogenic acute regulatory (StAR) protein and cholesterol 
transport in the mitochondria, the rate-limiting step in steroid 
biosynthesis. It is known that the brain is also a steroidogenic 
tissue; however the transduction mechanism that controls the 
synthesis of neurosteroids is still unknown. To study this 
mechanism, we used as model primary culture of astrocytes from 2 
days-old cerebellum which is known to express StAR protein 
under cAMP regulation. We demonstrate by RT-PCR, 
immunohistochemistry and Western blot that Acsl4 and Acot2 are 
expressed in astrocytes and that this expression is regulated by 
cAMP in parallel with the induction of StAR. In accordance with 
these findings, lipoxygenase inhibitors regulate the StAR protein 
induction. 
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