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The visit took place in Clermont Ferrand, on the Campus Les Cézeaux, on Wednesday 2nd of March 2011. It started with the audition of the Director and was followed by a separate meeting with all personnels of the group. After a discussion with the President of the Scientific Council of the University Blaise Pascal, the Committee had a final closed-door meeting to draw the main conclusions.

 History and geographical localization of the research unit, and brief presentation of its field and scientific activities

The proposed project is in the continuity of that of a team presently hosted in the GReD unit (CNRS 6247/INSERM U931). It emerged after the retirement of the professor who assumed for the past years the team leadership and the recruitment of a new Professor of the University Blaise Pascal. The selected new group leader was also working in the GReD but on an unrelated project.

The recruited leader has worked since 2009 at building up a novel research team with the status of Universityteam (Equipe d'accueil) that would be located in the Plant Biology building on the Campus Les Cézeaux of the University Blaise Pascal -Clermont II .

The main project concerns the unraveling of the mechanisms of DNA repair in the mitochondrion, using essentially cell lines from both Drosophila and healthy or tumorous human prostate.

 Management team

The new team leader was a specialist of the effects of free radicals on sperm maturation during the passage through epydidymis. His investment in the new project implied that he changed his main scientific interest toward the biology of DNA repair. 2  Overall appreciation on the research unit

 Staff members

 Summary

The proposed project for the creation of a University team (Equipe d'accueil) is based on the acquired knowhow of an existing group presently at the GReD, with extended expertise in Drosophila genetics and mitochondriarelated methods.

The project aims at better comprehend the molecular mechanisms of mitochondrial (mt) DNA repair, especially the correction of double strand breaks, in normal and pathological states. It exploits two model systems : Drosophila cultured cells and human prostate cells lines, either healthy or tumorous. The team is composed of a professor and four assistant-professors (MCF), and benefits from a part-time technical assistance.

 Strengths and opportunities

The current knowledge of the pathways mobilized in mitochondrial DNA repair is very poor. The default in repairing mitochondrial DNA lesions is often associated with the emergence of pathologies, but the understanding of the concerned pathways remains to be worked out. Therefore, it is sound that more groups invest in this field, eventhough a competitive context is driven by a few outstandings groups in Europe and the rest of the world. The past experience of the team in Drosophila mitochondria functions is also an asset.

 Weaknesses and threats

The scientific project rests upon the value of the Drosophila model system (mostly approached via the exploitation of S2 cultured cells) to better comprehend the mechanisms at work in human prostate cancer cells lines. Though many actors of DNA repair are conserved through evolution, the phylogenetic distance between fly and man let suspect that species-specific pathways may be recruited in mtDNA repair, which questioned both the pertinence of working in parallel with an invertebrate and a mammalian system, and therefore the feasability of the research program.

The study of mt DNA repair in prostate cancer cell lines and its implication in carcinogenesis would have deserved to be more accurately substantiated and still remains to be matured. For instance, a more detailed presentation of the current knowledge and preliminary data in the proposal would have been helpful to appreciate the scientific potential.

Except for the present team leader who joined recently and performed previously very well in another research field, the accomplishments of other staff members of the team in the production of publications, the training of Thesis or Master students, the welcoming of post doctoral fellows and the raising of funds for the project have been low up to now.

The project is significantly based on collaborations which still await specific financial support and whose efficiency remains to be proven. The Principal Investigator may wish to approach the French ARTP (National Organization for Prostate Cancer Research), which distributes grants and organizes scientific meetings.

 Recommendations

The Committee felt that the project would be more feasible if only one biological system were explored. Indeed, it is not certain that the team has the capacity to carry a deep exploration of the two distant models. It is recommended to concentrate on human cell lines with DNA micro-array and to compare the performance in mtDNA repair pathways in normal and tumour cell lines. Alternatively, the experience of the group on the Drosophila model could be exploited if the genetic potential of the fly and the generation of novel mutants affected in mtDNA repair are considered.

The team should deploy considerable efforts to make the project feasible. This concerns:

 the raising of specific research funds, in particular in the context of the expected drastic decrease in the institutional credits available.

 the hiring of Master and Thesis students, which implies that staff members, other than the team leader, work at being habilitated to mentor PhD candidates.

 the establishment of official and funded collaborations, in particular with the CEA group in Grenoble.

 A better integration within the international community working on mtDNA repair, which requires that the team members participate now to European and International scientific meetings in the field.

 Production results The results of the 5 last years described in the report concern essentially the work of the "Mitochondrial Genome" group still currently in the GReD unit for the remainder of the four-year contract. The past projects of the team aimed at understanding (1) the mechanisms of the decay of activity of the respiratory complex I during aging in the Drosophila model and (2) the nature of the proteins involved in the processes of mitochondrial DNA double strand break (DSB) repair in the Drosophila S2 cell line and, more recently, in human prostate tumor cell lines.

A1

Project (1) led to hypothesize that age-dependent enzymatic decay is caused by a general decrease of mtDNA transcription, which, in turn, could be the consequence of the lowered level of mitochondria-imported transcription factors. Two papers were published in a generalist journal (Biochimie) and a specialized one (In Vitro Cell Dev Biol Anim). Project (2) used an original system of bleomycin-induced mtDNA DSB followed by siRNA driven depletion of candidates for the role of repair proteins. This was described in a publication in a specialized journal (Mutat Res). The system was also applied to analyze in silico predicted candidates (not published yet). The same bleomycin-induced DSBs were tested in human prostate cell lines, with the objective to study the functioning of the mitochondrial repair system upon carcinogenesis (not published yet).

Overall, results were presented at the editions of the Congrès du Groupe Français de Bioénergétique (GFB) in 2007 (one oral communication, two posters) and in 2009 (two posters).

Partnerships essentially concern a not yet funded cooperation with a CEA group in Grenoble that masters an original technology of DNA modified chips, and the participation, together with the Laboratoire de Physique Corpusculaire, in the setting up of a local gamma-irradiation platform PAVIRMA, which is expected to be functional early 2011, but whose final installation is planned in three years.

On the other hand, the new head of the group, formally invested in the study of the effects of free radicals on spermatozoids in the mouse epydidymis published 9 papers, including a high impact one (JCI).

 Appreciation on the impact, the attractiveness of the research unit and of the quality of its links with international, national and local partners

Neither prizes nor particular distinctions were awarded to the team members. One oral presentation directly related to the present research project was given at the national GFB congress in 2007.

Over the same period, the proposed new team leader participated as a speaker in two international and two national scientific symposia, still as a member of his former GReD group working on sperm maturation.

The team, composed of teaching staff of the University Blaise Pascal, was joined by another scientist of the GReD to take over the direction of the group. Otherwise, no specific recruitments were carried out, while some decrease in personnel occurred (in the scientific, as well as in the technical staff). Only three M2 students were recruited in the past 5 years and only one thesis student has joined the team in 2010. Among all the teaching staffs, only the team leader has a HDR. Neither postdoctoral students nor invited scientists were mentioned.

The team did not obtain any significant project-specific funding (with the only exception of 15 k€ from the Ligue Contre le Cancer), and functioned essentially on University and CNRS/INSERM recurrent budgets.

Its local involvement in the emergence of the above-mentioned PAVIRMA platform is significant.

 Appreciation on the management and life of the research unit

The organization of the laboratory unit is essentially that inherited from the existing group still at GReD, except for the change in the group leader. Although he had not a specific expertise in the research project when he joined in 2009 as a University professor, the present leader played a positive role in scientific animation and contributed strongly to the structuring of the future project.

The connection of the members of the teaching staff with the University Blaise Pascal is very good, and several of them are committed to collective responsibilities in the organization of master courses and in the Department of Biology. The heavy investment of all the teaching staff in pedagogy is however a difficulty that may impair the progression of the project.

 Appreciation on the scientific strategy and the project

The project is based on the past experience of the existing mitochondrial group with an expertise in Drosophila genetics and mitochondria-related methods. The new project is re-axed on studies of genetic and molecular mechanisms of DNA repair in mitochondria, in normal and pathological states of the cell. It rests upon the use of Drosophila (mostly approached via established cell lines) as a model system to better decipher the recruitment of mtDNA repair pathways in mitochondria of human prostate cells lines, healthy or tumorous.

The rationale for using such phylogenetically distant systems is not clear, owing to the probable existence of species-specific DNA repair pathways that could contradict the choice of Drosophila to help unravel mechanisms that prevail in human.

In addition, how the project will contribute to enlighten the role of mtDNA repair mechanisms in carcinogenesis is not mature enough. To identify systems related to modified bases repair, it is proposed to launch a collaboration with a CEA (Grenoble) laboratory and use their chips to analyse mitochondrial proteins; while this may lead to delineate pertinent related enzymatic activities, the identification of the cognate proteins involved in DNA repair may be difficult, especially for unknown actors for which no mutants are available.

The resources in terms of permanent staff appear sufficient to pursue the ambitious scientific aims. On the other hand, the quasi-absence of Thesis students or postdoctoral fellows is a serious handicap that should be carefully looked at. The resources in terms of general functioning and equipment will depend on the availability of local platforms, on the success of newly launched collaborations and on the ongoing grant applications mentioned in the project. It is clear that in order to develop a competitive project of such an ambition, the team must make a strong effort to join the international community working in the field. 



  Date and execution of the visit

:

  Number of permanent researchers with teaching duties (recorded in N1) who are active in research 4 A2: Number of permanent researchers without teaching duties (recorded in N2) who are active in research 0 A3: Ratio of members who are active in research among staff members [(A1 + A2)/(N1 + N2)] 0,7 A4: Number of HDR granted during the past 4 years 1 A5: Number of PhD granted during the past 4 years 0 3  Specific comments  Appreciation on the results

Sciences du Vivant et Environnement

  

			Statistiques de notes globales par domaines scientifiques			
					(État au 06/05/2011)					
	Note globale	SVE1_LS1_LS2	SVE1_LS3	SVE1_LS4	SVE1_LS5	SVE1_LS6	SVE1_LS7	SVE2 _LS3 *	SVE2_LS8 *	SVE2_LS9 *	Total
	A+	7	3	1	4	7	6		2		30
	A	27	1	13	20	21	26	2	12	23	145
	B	6	1	6	2	8	23	3	3	6	58
	C	1					4				5
	Non noté	1									1
	Intitulé UR / équipe Total A+ 16,7% 42	C1 60,0% 5	C2 20 5,0%	C3 26 15,4%	36 C4 19,4%	Note 59 globale 10,2%	5	17 11,8%	29	239 12,6%
	A RÉPARATION DU GÉNOME MITOCHONDRIAL 64,3% B 14,3% NORMAL ET PATHOLOGIQUE C 2,4%	20,0% B 20,0%	65,0% B 30,0%	76,9% B 7,7%	58,3% B 22,2%	44,1% B 39,0% 6,8%	40,0% 60,0%	70,6% 17,6%	79,3% 20,7%	60,7% 24,3% 2,1%
	C1 Qualité scientifique et production Non noté 2,4%									0,4%
	Total	100,0%	100,0%	100,0%	100,0%	100,0%	100,0%	100,0%	100,0%	100,0%	100,0%
	C2 Rayonnement et attractivité, intégration dans l'environnement							
	*										
	C3 Gouvernance et vie du laboratoire									
	C4 Stratégie et projet scientifique									

les résultats SVE2 ne sont pas définitifs au 06/05/2011. Intitulés des domaines scientifiques Sciences du Vivant et Environnement • SVE1 Biologie, santé SVE1_LS1 Biologie moléculaire, Biologie structurale, Biochimie SVE1_LS2 Génétique, Génomique, Bioinformatique, Biologie des systèmes SVE1_LS3 Biologie cellulaire, Biologie du développement animal SVE1_LS4 Physiologie, Physiopathologie, Endocrinologie SVE1_LS5 Neurosciences SVE1_LS6 Immunologie, Infectiologie SVE1_LS7 Recherche clinique, Santé publique • SVE2 Ecologie, environnement SVE2_LS8 Evolution, Ecologie, Biologie de l'environnement SVE2_LS9 Sciences et technologies du vivant, Biotechnologie SVE2_LS3 Biologie cellulaire, Biologie du développement végétal