






[image: PDFHALL.COM]






Menu





	 maison
	 Ajouter le document
	 Signe
	 Créer un compte







































Meeting Report: International Conference on Paramecium

analysis, and a complex organism with elaborate or- ... on the actin-interacting proteins in the contractile .... plants and to RNA interference in worms and flies). 

















 Télécharger le PDF 






 27KB taille
 1 téléchargements
 382 vues






 commentaire





 Report
























Protist



Protist, Vol. 152, 89–92, July 2001 © Urban & Fischer Verlag http://www.urbanfischer.de/journals/protist



PROTIST NEWS



Meeting Report: International Conference on Paramecium, Honolulu, Hawaii, March 25–28, 2001 After 20 years of biennial joint meetings with all ciliate biologists, the international community working on Paramecium held a superbly organized and very convivial meeting thanks to the impetus of Joachim E. Schultz (Tübingen, Germany) and Richard D. Allen (Honolulu, Hawaii). Although all Paramecium laboratories were not represented, this was the occasion for fruitful encounters of physiologists with molecular geneticists, of American and European scientists with many Japanese colleagues and of Paramecium caudatum with Paramecium tetraurelia. A highlight of the meeting was the celebration of the 70th birthday of Yutaka Naitoh, the father of electrophysiology in Paramecium, now working on the physiology of cell osmoregulation in Honolulu, Hawaii. Paramecium, the favorite organism of many scientists throughout the world, obtained this status from its numerous properties making it a powerful model in various areas of genetics, cell biology and physiology including membrane excitability (Saimi and Kung 1987) and signal transduction (Linder et al. 1999; Plattner and Klauke 2001), regulated secretion (Vayssié et al. 2000), osmoregulation (Naitoh et al. 1997), cellular morphogenesis (Beisson and Jerka-Dziadosz 1999; Jerka-Dziadosz and Beisson 1990), surface antigen variation (Leeck and Forney 1996), developmental genome rearrangements (Bétermier et al. 2000; Caron 1992) and homologydependent epigenetic regulation of both gene expression (Ruiz et al. 1998) and developmental genome rearrangements (Meyer and Duharcourt 1996). Indeed, this cell is at the same time a unicell, autonomously living in fresh water that can be handled like a microorganism for genetic and molecular analysis, and a complex organism with elaborate organelles performing functions restricted to differenciated cells in higher organisms. The recent technical advances in molecular genetics (Meyer and Cohen 1999), functional complementation (Haynes et al. 1996; 1998; Skouri and Cohen 1997), gene silencing (Bastin et al. 2001; Ruiz et al. 1998) and the



initiation of a genome project (Dessen et al. 2001; see also http://paramecium.cgm.cnrs-gif.fr), increase the strength of the studies in all the fields, since we now have easy access to gene sequences and functions. The topics of this meeting reveal that two major approaches, physiology and molecular genetics, now converge and complement each other, revealing the originality and the power of Paramecium to investigate many fundamental questions of cell organization and function. The first evening of the meeting started with an introductory lecture on the evolutionary arguments supporting the use of Paramecium as a model in cell biology studies (F. Lang, Montreal, Canada). The rest of the sessions all concerned Paramecium studies, except one talk on genome mapping in Tetrahymena (E. Hamilton, Santa Barbara, California) and another on the actin-interacting proteins in the contractile ring of Tetrahymena (Numata, Tsukuba, Japan).



Behavioral Physiology and Signal Transduction Paramecium senses the environment and responds to external conditions by complex but appropriate reactions, backward swimming, change of swimming direction, accelerated forward swimming, or discharge of secretory organelles (trichocysts) by exocytosis. A common scheme can be drawn for all these responses. The cell senses the environment and/or its local changes through different kinds of receptors; the activation of the receptors induces second messengers, among which the calcium ion plays a crucial role. The response itself is induced by a cascade of secondary events, such as channel opening, rise in cyclic nucleotides, phosphorylations or dephosphorylations. These ubiquitous responses and their interactions between pathways are particularly amenable to study in a unicell like Paramecium. Upon sustained stimulation, Paramecium can 1434-4610/01/152/02-089 $ 15.00/0
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adapt to the environments by progressive loss of response (T. Hennessey, Buffalo, New York), so that, in an unfavorable environment, Paramecium has no choice but escape, adapt or die! The sessions focussed on the mechanisms of signal transduction in chemoresponse (J. van Houten, Burlington, Vermont), thermoresponse (Y. Nakaoka, Toyonaka, Japan), thigmotactism (H. Asai, Tokyo, Japan) and graviresponse (H. Machemer, Bochum, Germany), and on the molecular targets of the second messengers in the cilia: p29 and sec7 (P. Satir and T. Hamasaki, Bronx, New York), and phosphorylated axonemal proteins (M. Noguchi, Toyama, Japan). The chemorepulsion generated by polycations and by nucleotides consists of binding to different classes of receptors (T. Hennessey) that triggers a cascade of secondary events such as periodic rise in intracellular free calcium, rise in cyclic AMP, which can be alleviated through progressive adaptation by protein phosphorylation (D. Nelson, Madison, Wisconsin). The coupling of cAMP production with opening of potassium channels has been addressed by J. Schultz and J. Linder (Tübingen, Germany), who were able to isolate for the first time a gene likely to encode a two-domain protein, with both potassium-channel and adenylyl-cyclase activities. The role of calcium as a second messenger in trichocyst exocytosis was discussed: a calcium influx, thought to induce the de-phosphoglycosylation of parafusin, is proposed to be the initial trigger of exocytosis (B. Satir, Bronx, New York) whereas calcium imaging and measurement within all the cell compartments on ultrathin cryosections, before, during and after exocytosis, favor the hypothesis of calcium release from intracellular stores as the first event (H. Plattner, Konstanz, Germany). A genetic approach to exocytosis identified numerous genes involved in the final events of the process (ND genes for non-discharge) and the molecular cloning of some of them by functional complementaion revealed both ubiquitous proteins (calmodulin and a GDP exchange factor, Nd6p), and novel proteins (three other Ndp proteins). Another ubiquitous factor, N-ethylmaleimide sensitive fusion protein (NSF), was identified by genomic sequencing. Gene silencing experiments show that NSF is involved in trichocyst exocytosis (M. Froissard, Gifsur-Yvette, France). Other topics were presented, such as the metabolism of sphingolipids (E. Kaneshiro, Chicago, Illinois) or the circadian rythm of swimming activity in P. bursaria and P. multimicronucleatum which was suggested to be carried by mitochondrial nitric oxyde metabolism (K. Hasegawa, Kitasato, Japan). K. Aufderheide (College Station, Texas) showed a



film in which he used laser tweezers to move micronuclei within the cytoplasm. K. Kobayashi (Sendai, Japan) presented the cytoplasmic streaming and nuclear movements during conjugation. M. Takahashi (Tsukuba, Japan) described nonMendelian inheritance of an allele of the behavioral gene PwB.



Contractile Vacuoles Cells living in fresh water, with low variable salt concentration, need to regulate intracellular osmolarity to avoid excessive swelling and bursting. Protozoa such as Amoeba or Paramecium developed specialized organelles for this essential function, the contractile vacuoles. K. Hausmann (Berlin, Germany) presented a film beautifully illustrating the functioning of contractile vacuoles and their highly organized structure. The contractile vacuole is a system of two compartments (from outside to inside): the contractile vacuole per se and the connecting canals, plus a more diffuse layer of smooth spongiome and decorated tubules (R. Allen). Calculations made on the contraction kinetics of the contractile vacuole have shown that the process does not use contractile molecules (eg actomyosin) but rather the cytosolic pressure created by the difference in osmolarity on both sides of the vacuole membrane (Y. Naitoh). The kinetics of contraction can be maintained and studied on vacuoles isolated in vitro (T. Tani, Tokyo, Japan). Surprisingly, electrophysiological studies demonstrated that the vacuole and the connecting canals are not always in continuity but undergo cyclic events of membrane fusion-fission (T. Tominaga, Wako, Japan) and that the potassium ion is responsible for osmoregulation in the cytosol (C. Stock, Honolulu, Hawaii). A V-ATPase proton pump localized in the canals has been isolated and shown to be composed of at least eight subunits and the gene encoding the 66 kDa subunit is being cloned (A. Fok, Honolulu, Hawaii). The abundance of this ATPase in the contractile vacuole is surprising since the pH is neutral in this zone. A possible role of coupling of this pump with other pumps or transporters in movement of fluids was discussed.



DNA Rearrangements and Macronuclear Development A property of Paramecium, shared with other ciliates, is the co-existence of a germ micronucleus and a somatic macronucleus. The micronucleus generates the zygotic nucleus through meiosis and
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fertilization at each sexual event, and both micro and macronuclei derive from this zygotic nucleus. The macronuclear development includes DNA amplification, internal sequence (IES) elimination and chromosome breakage and healing by telomere addition. These rearrangements, easily approached in Paramecium, are moreover pertinent models for many other DNA recombination events occurring in higher eukaryotes, such as VdJ recombination in immunoglobulin genes or DNA rearrangments during carcinogenesis. A site directed mutagenesis approach, using DNA introduction into the developing macronucleus, was used to determine the cis-acting elements in IES excision: sequences within, but also outside the IES seem to be necessary for the process (J. Forney, Purdue, Indiana). Chromosome breakage and telomere addition occurs imprecisely (over several kilobases) in regions containing transposon-like elements in the micronucleus, as shown in two cases, one in P. primaurelia and one in P. tetraurelia (E. Meyer, Paris, France). The first P. caudatum eliminated sequence was reported (K. Mikami, Miyagi, Japan). Attempts to identify DNAses in Paramecium, particularly the ones involved in IES excision and in chromosome fragmentation, have been initiated (J. Preer, Indianapolis, Indiana). To identify possible molecules that permit endosymbiotic bacteria to distinguish macronuclei from micronuclei, monoclonal antibodies have been raised against macronuclear envelopes, thus revealing at least 3 specific macronuclear antigens. An immunocytological study of conjugation made it possible to follow these antigens and to visualize their appearance very early, on newly determined macronuclear anlagen (M. Fujishima, Yamaguchi, Japan). An interesting in situ hybridization technique (DNA-FISH) was developed to reveal specific sequences in the macronucleus. The result was that unique sequences could be visualized as discrete dots throughout the macronucleus and that telomeres are preferentially concentrated at its periphery (M. Ishida, Tsu, Japan). This new technique is particularly relevant to study the kinetics of apparition/disparition and localization of DNA sequences during the development of the macronucleus.



Towards Paramecium Genomics and Functional Post-Genomics It is evident that in the future, no biological organism will be used as a model without overall knowledge of
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its genome. Conscious of that, the Paramecium community decided, at the Ciliate meeting in Vermont, 1999, to start a pilote genome survey, before considering total sequencing (100 megabases). A summary of this project has been presented (J. Cohen, Gif-sur-Yvette, France). Altogether, among 2,990 short random macronuclear sequences deposited in the public database, 722 were identified as having a significant protein match in other species. A rough calculation indicates that there are at least 20,000 genes, more than in worms or flies. This high number may reflect the fact that there are many multigene families in Paramecium. Functional analysis of genes discovered by a genome project can be approached by reverse genetic methods, i.e. gene disruption or gene silencing. Only the latter method is currently available in Paramecium. Indeed, a transgene-induced homology-dependent gene silencing phenomenon has been discovered (analogous to co-suppression in plants and to RNA interference in worms and flies). Some insights into the underlying mechanisms show that (1) as in other organisms, the mechanism is post-transcriptional and (2) the presence of the 3’ untranslated region in the introduced transgene inhibits the establishment of gene silencing (A. Galvani, Gif-sur-Yvette, France). The power of such an approach for functional genomics has already been demonstrated, both on known genes and on genes discovered in the genome survey project. The general atmosphere of the meeting was very exciting, as Paramecium now comes of age for the study of cellular mechanisms of general interest. It was thus unanimously decided to renew this International Paramecium Meeting, the next one being programmed in 2004, so as to alternate with the biennial FASEB Ciliate Molecular Biology meeting.
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