Biogenic Amines: Biochemical, Physiological and 

Clinical Aspects

The International Congress: “Biogenic Amines: Biochemical, Physiological and Clinical Aspects held in Bertinoro (Forlì-Cesena), ITALY, May 11–14, 2009, is the annual meeting of the “Gruppo Amine Biogene” of the Società Italiana di Biochimica e Biologia Molecolare characterised since many years by the participation of several distinct scientists coming from many Countries. This year 8 Countries were represented by attending scientists. 

The subject of the congress were the biogenic amines, thus the widespread polyamines as well as the unusual ones and other natural amines and synthetic analogues, their biosynthetic and degradative enzymes as well as antizymes and transglutaminases. The role of biogenic amines has been reported in relationship to cell growth and differentiation, apoptosis, stresses, therapeutic and bioenergetic aspects. Other subjects deal with their evolution and diversity especially in bacteria, transport, their presence in food as well as methodological aspects and proposal for an amine metabolism data base. The history of polyamine research had been presented by Prof. Uriel Bachrach with a mention of the research in plants to remember the work of prof Nello Bagni. 
The session on transglutaminases (see below short abstracts) was characterized mainly by reports on the inflammatory response, in particular in celiac disease and cross-allergies pollen/fruits. The possible bifunctional roles of transglutaminase in plants was also reported.

 See the program with the title of presentations:
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SCIENTIFIC PROGRAMME
The Italian “Gruppo Amine Biogene” dedicated this meeting to the memory of Nello Bagni, who worked in Bologna and Padua for 46 years on polyamines in plants. 

Welcome address by A.Toninello, head of the Italian group “Biogenic Amines”, and memorial ceremony of Nello Bagni by Authorities and Friends. Presentation of the book ‘Biologically Active Amines and Related Enzymes: Biochemical, Physiological and Clinical Aspects’ edited by Prof. A. Toninello (2009) reporting the paper “From Bioassays to Molecular Biology: The 46 Years of a Plant Polyamine Scientist. In Memory of Nello Bagni by his former Students and Coworkers” 

A special issue on polyamines will be published by PLANT PHYSIOLOGY AND BIOCHEMISTRY, in memory of Nello Bagni, consisting of 18 papers. It will appear probably at the beginning of next year.

The Opening Lecture has been presented by U. Bachrach, Dottore ad honorem of the Università di Bologna (Jerusalem, Israel): “The History of Polyamine Research. Review”
list of presentations :

K. Igarashi “Acrolein as Biomarkers in Stroke” 

E. Agostinelli, M. Condello, A. Molinari, G. Tempera, N. Viceconte and G. Arancia“Enzymatic spermine metabolites induce cytotoxicity to multidrug resistant human melanoma cells: sensitisation by lysosomotropic compounds. A new therapeutic approach” 
G. Marverti, A. Ligabue, D. Guerrieri, C. Frassineti, M. P. Costi, G. Paglietti, P. Lombardi, M. G. Monti and M. S. Moruzzi “Effects of the Combined Modulation of SSAT and of Folate Cycle Enzymes Expression in Cisplatin-Sensitive and –Resistant Human Cancer Cell Lines”

T. Oshima “Biosynthetic Pathways of SYM-Homospermidine in an Extreme Thermophile Thermus thermophilus” 

M. Ohe, H. Sasaki, M. Niitsu, N. Bagni, A. Tassoni and S. Matsuzaki“Lysine decarboxylase activity and Cadaverine turnover in soybean seedlings” 

S. Bortolami and L. Cavallini “Measurements of MAO Involvement in cell H2O2 production”

S. Grancara, V. Battaglia, M. Mancon, R. Deana and A. Toninello “Serotonin interactions with mitochondria and its effects on bioenergetic functions”
A. De Iuliis, G. Arrigoni, P. Zambenedetti, P. Arslan and F. Vianello “Dopamine peroxidation: new evidences from human cerebellum” 

S. Cardillo, A. De Iuliis, V. Battaglia, A. Toninello, R. Stevanato and F. Vianello
“Characterization of a novel copper amine oxidase activity from rat liver mitochondria matrix”
- Session on transglutaminases

M. Currò, N. Ferlazzo, S. Condello, D. Caccamo, and R. Ientile “Tissue Transglutaminase involvement in the Inflammatory response of THP-1 Cells”

I. Caputo, M.V. Barone, M. Lepretti, S. Martucciello and C. Esposito
“Implication of Cell-Surface Tissue Transglutaminase in Gliadin Peptides Uptake by Caco-2 Cells”
R.A. Iorio, G. Pagliarani, R. Pari, S. Tartarini, T. Belotti, G. Ricci, G. Tasco, R. Casadio, N. Petrelli, E.E. Verderio, S. Del Duca and D. Serafini-Fracassini

“Influence of Climate Changes on Pollen Transglutaminase: Possible Involvement on Cross Allergenicities” 
M. Della Mea, Y. Negishi, T. Suzuki, D. Turco, S. Di Rubbo and D. Serafini Fracassini  “ Is plant Transglutaminase a bifunctional Enzyme?”

A. Kerzazi, A. Real-Chicharro, A. Reyes-Palomares, R. Montañez, O Chniber., I. Navas-Delgado, M.A. Medina, J.F. Aldana-Montes and F. Sánchez-Jiménez “SBMM assistant: an ontology-based tool for the integration of metabolic data as the basis to build an amine metabolism data base”
C. Hanfrey, K. Elliott, J. Lee, F. Shaw, M. Burrell, R. Green, M.A. Phillips and A.J. Michael“Polyamine biosynthesis as a microcosm of metabolic pathway evolution and diversity”
E G Minguet, F. Vera, H. Tuominen, A. Marina, M.A. Blazquez, and J. Carbonell 
“Origin and function of spermidine aminopropyltransferases in Arabidopsis thaliana”

T. M. Weiger and  A. Hermann “Polyamines Modulate Potassium Channels: a Review”

V. Battaglia, S. Grancara, M. Mancon, C. Cravanzola, J. Satriano, E. Agostinelli and A. Toninello “Transport of agmatine in brain mitochondria”

R. Deana, M. Pavanetto, A. Zarpellon, G. Busa, F. Cella and A. Donella-Deana 

“Transport and function of serotonin in human platelets: regulation by tyrosine kinases and integrin alphaIIB/beta3” 

C. Kahana, Zippy Bercovich and Zohar Snapir “Antizyme and Antizyme inhibitors in the regulation of cellular polyamines and cellular proliferation”

A.J. López-Contreras, B. Ramos-Molina, A. Cremades and R. Peñafiel“Functional and Physiological Aspects of Antizyme Inhibitor 2”

A. Shevchenko. 

“Regulation of Cell Proliferation and Differentiation by new Class of Chemical Compounds Mediated by Polyamines Pathway” 

T. Altabella, R. Alcázar, J. Cuevas, C. Bortolotti, X. Zarza, J. Planas, T. Saxena and A.F. Tiburcio “Putrescine as signalling molecule involved in the response to cold and drought” 

Y. Terui , Y. Tabei, K. Higashi, H. Tomitori, K. Yamamoto, A. Ishihama, K. Igarashi and K. Kashiwagi “Polyamine Stimulation of the Synthesis of RpoE and StpA at the Level of Translation in Escherichia coli under Heat Shock Conditions”
P. Ruggeri, A. Scarmato, C. Fabiano, R. Campisi, E. Bellocco and G. Laganà “Biogenic Amines Composition of Mildrew Infected Grapes and After Fungicides Treatment”

–  Poster Session 
S. Cetrullo, B. Tantini, C Pignatti, I. Stanic’, A. Facchini, C. Guarnieri, C. Stefanelli, C.M. Caldarera and F.Flamigni “Involvement of polyamines in apoptosis induced by norepinephrine in neonatal rat cardiomyocytes”

E. Bonaiuto, P. Vanzani, M. Rossetto, V. De Marco, A. Cagnin, S. Fontana and M.L. Di Paolo “A fluorimetric determination of semicarbazide-sensitive amine oxidase (SSAO/VAP-1) activity in human plasma from patients with Alzheimer’s disease”
S. Condello, N. Ferlazzo, M. Currò, D. Caccamo, J. Satriano and R. Ientile “Effects of agmatine on rotenone-induced damage in SH-SY5Y neuroblastoma cells” 
A. Minarini, V. Tumiatti, M.L. Bolognesi, M. Rosini and C. Melchiorre “Polymethylene tetraamine backbone as template for the development of biologically active polyamines” 
A. Pasini, P. Iorio, G. Gentili, C.M. Caldarera, C. Guarnieri and E. Giordano “Histone-acetylation in DFMO-treated glioblastoma cells in vitro”

P.Ruggeri, L. Denaro, E. Ruello, A. Scarmato, G.B. Costa and V. Faraone “Free polyamine concentrations and microflora changes in some species of fish during storage” 
A. Simonian, M. Khomutov, M. Hyvonen, J. Weisell, M. Hakkinen, J. Vepsalainen, T. Keinanen and L. Alhonen “Synthesis of novel C-methylated spermidine analogues” 

Conclusive remarks by K. Igarashi 

______________________________________________________________________________

Report on the transglutaminase session

Short abstract of the papers presented

TISSUE TRANSGLUTAMINASE INVOLVEMENT IN THE INFLAMMATORY RESPONSE OF THP-1 CELLS 

Riccardo Ientile, University of Messina, reported that human monocytic THP-1 cells represent a good model of human monocytes/macrophages to demonstrate the involvement of TG2 also in neuroinflammation process. These cells had the property to secrete neurotoxic products after stimulation by several agents. Under the experimental conditions used the exposure to both β-amyloid 1-42 and LPS produced a significant increase in TG activity. Mature macrophages stimulated by β-amyloid 1-42 elicited the production of IL-6 and TNFα. These data, confirmed by inhibition experiments, showed that TG2 is involved in the inflammatory response, and increases in enzyme expression may be strongly associated with the pathogenesis of many inflammatory diseases. Therefore, it seems reasonable that TG2 inhibitors should be used as potential therapeutic agents.

IMPLICATION OF CELL-SURFACE TISSUE TRANSGLUTAMINASE IN GLIADIN PEPTIDES UPTAKE BY CACO-2 CELLS
Carla Esposito, University of Salerno, reported their investigation to establish whether anti-tTG autoantibodies, by interacting with cell-surface tTG, could interfere with biological effects of alpha-gliadin peptide 31-43 (p31-43), thought to play an important role in the very early phases of Celiac Disease, by eliciting an innate immune response. The conclusion of the research is that Anti-tTG autoantibodies, by interacting with cell-surface tTG, affect the ability of p31-43 to induce Caco-2 cells into S-phase. Such an effect may be due to an inhibition of p31-43 uptake by cells and probably do not involve tTG catalytic activity. The results suggest that cell-surface tTG plays a role in mediating cellular transport of p31-43.

INFLUENCE OF CLIMATE CHANGES ON POLLEN TRANSGLUTAMINASE: POSSIBLE INVOLVEMENT ON CROSS ALLERGENICITIES 

Stefano Del Duca, University of Bologna, by a multidisciplinary approach aimed to establish the scientific basis for future studies on pollen-food cross allergenicity, reported the presence of some Mal d allergens both in ungerminated and germinated apple pollen, already detected in fruits. The aim is to verify in the future if TGase may have a role in the modification of these pollen allergen proteins. Moreover, to clarify the mechanism of action of climate changes, resulting from increases in temperature and air pollution, on dramatic raise in respiratory allergies, the activity of pollen transglutaminase was examined under simulated conditions and an increase was observed in several stress conditions. The possibility that the enzyme located on the pollen surface could be responsible in the transamidation of proteins as PLA2 when pollen arrives in contact with the human mucosa, is suggested by preliminary in vitro studies. 

EXPRESSION, ACTIVITY, LOCALISATION AND POSSIBLE FUNCTION OF TRANSGLUTAMINASE IN ARABIDOPSIS THALIANA

D. Serafini Fracassini, University of Bologna, reported that a gene having the typical catalytic triad of animal and bacteria transglutaminase family, but without a significant sequence homology, was previously identified in Arabidopsis thaliana genome. The recombinant protein AtPng1 showed transglutaminase activity, whereas no evidences of the peptide:N-glycanase (PNGase) activity were observed. An AtPng1p knock-out Arabidopsis strain presents a juvenile phenotype, and Wt and KO strains subjected to thermal or wound stresses respond to a different extent. The subcellular localisation of the enzyme and its TGase activity showed that more than one form should be present. The yeast orthologue of AtPng1 does not exhibit TGase activity. Systematic mutagenesis showing that two amino acid substitutions in AtPng1 TGase domain render the yeast protein inactive for PNGase activity and other data suggest that Png1 may evolve into proteins with distinct functions in yeast and plants. 

Pictures illustrate some of the subjects above reported and present some scientists photographed during the congress.
