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The visit started on February 16, 2011 at 8:30 am and ended the same day at 2:15 pm. The scientific program included an overall presentation of the Unit by its Director followed by two scientific presentations of the past activity and projects by each one of the two team leaders. Meetings with PhD students, engineers, technicians and administrative staff, researchers with permanent positions were also organized.

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

This unit was created in 2000 as an "equipe d'accueil". It became an AVENIR team in 2007. The unit is Centre de Référence for the Cytomegalovirus. The unit interacts with the CIC-P. It is part of the GEIST (SFR) superstructure. The unit will move to a new building in 2013.This building will house common platforms with the other units and the hospital laboratories which is at one end of the building.

 Management team

The head of the lab in Ms. Marie-Cécile PLOY. 2  Overall appreciation on the research unit

 Staff members

 Summary

This emerging team has obtained an Avenir (2007). Taking the opportunity of their strategic situation in the microbiological laboratory of the CHU of Limoges they have now expanded their research on antibiotics resistance and integron towards resistance to antiviral drugs of CMV. The recent important discoveries of their Avenir team are illustrared by very good publications in Science, Embo, and Plos. The project is very clear, convincing and well balanced between the integron and the CMV parts. They have built up the tools to achieve their goals and get nice insights. The director of the team (MC Ploy) and its new co-leader (S Alain) are very efficient, dynamic and interactive.The presence of a full time Inserm researcher recruited in 2008 will reinforce the team which is very attractive for the formation of forthcoming medical and scientific PhD.

Their capacity to raise fundings (PHRC; ANR) testify of their capacity to build an efficient cooperative research.

Overall this emerging team is very good.

 Strengths and opportunities

-Ability to build a research unit focusing on both viruses and bacteria in which the two sub-teams are working together thus highlighting the quality of the management;

-Strong links between fundamental and clinical research ;

-The research unit is also Centre National de Reference (CNR) for the Cytomegalovirus (CMV) ; -A few excellent publications during the past 5 years despite the fact that this is an emerging team;

-Ability to recruit and attract young researchers ;

-Ability to develop fruitful and pertinent collaborations and partnership ;

-Ability to raise funding ;

-Opportunity : antibiotic resistance is a major issue in Public Health ;

-Opportunity : the research unit will move to a new building in a few years.

 Weaknesses and threats

The team only includes one full-time researcher, i.e. without clinical or teaching duties who is also assuming some administrative or routine duties.

 Recommendations

-Clarify how the multiplex analysis of integrons will be useful in the clinical practice in Intensive Care Units (ICU) ;

-The small project on the longitudinal Evaluation and response by a Quantiferon CMV kit technique in renal transplant recipients do not seem to be relevant in this project;

-Keep focusing on the limited number of projects described in the written document.

 Production results

 Specific comments

The scientific strategy includes :

-Strains (bacteria and virus) isolated from patients infected with resistant microorganisms -Epidemiology studies : prevalence and polymorphism of the resistance -Generic vehicle of resistance (in silico studies)

-In vivo and in vivo functional studies -Clinical studies

 Appreciation on the results

-The relevance and the originality of the research, the quality and the impact of the result

The research unit includes two sub-teams that are working respectively on the development of antibiotic resistance in bacteria and the development of resistance to anti-viral drugs in CMV.

Antibiotic resistance in bacteria

Several members of the unit are working on integrons. Integrons constitute a molecular plateform that allows the capture and expression of genes embedded within gene cassettes. The capture is non-random and occurs through on a site-specific recombination integrase-mediated mechanism. In addtion, there is a high correlation between integron carriage and antibiotic resistance. Main discoveries during the past 5 years include :

-The demonstration that a protein involved in the SOS response, lexA, regulates integrase expression when bacteria are exposed to antibiotics (published as a Breva in Science) ; -The identification of numerous promoter variants which correlate with variant of the integrase resulting in a balance for the regulation between antibacterial activity (gene cassettes expression) and the excision of these gene cassettes (Plos Genet. 2010).

Cytomegalovirus

Other members of the unit are working on Cytomegalovirus (CMV). The CMV persist lifelong in a latent stage, usually harmless. It is a leading cause of birth defect (1%) and results in severe infection in immunodeficient patients. There is no vaccine so far. Antiviral coumpounds (gancyclovir, cidofavir, foscarnet, benzimidazoles, maribavir) do exist but they are toxic and cannot be used in pregnant women. Gancyclovir, cidofavir, foscarnet target the U54 polymarase. Benzimidazoles targets the encapsidation terminases complex UL56 /UL89. Maribavir targets UL97 (Serine -thréoninekinase). During the past 5 years, the unit members have identified CMV variants that were resistant to anti-viral drugs and mapped these genes. They worked on the structure of the above proteins and other proteins which are in the same region and are targets, or potential targets, of antiviral drugs. Main discoveries during the past 5 years include :

-The demonstration that 13% of patients were either clinically or virologically resistant. Data showed that virological resistance was associated with unfavorable outcome (J. Antimicrob. Chemother. 2010) ;

-The demonstration that many mutations in the UL54, UL97, were responsible for antiviral-resistance in patients (Antivir. Therapy, 2006Therapy, , 2009) ) ;

-Structure-function analysis of UL27 (potential regulator of UL97), UL97, UL56 and UL89 and their protein-protein interaction (ul27/UL97;UL56/UL89) (Antivir. Therapy, 2007,2008, 2009, Proteins, 2010); -The quality and the number of the publications, scientific communications, thesis and other outputs -The quality and the stability of partnerships

-
They have excellent collaborations with Didier Mazel (Institut Pasteur), a team working on other types of integrons, and Serge Bouaziz (UMR8151, Paris) a specialist of protein structural studies.

 Appreciation on the impact, the attractiveness of the research unit and of the quality of its links with international, national and local partners -The number and the reputation of the awards obtained by staff members, including invitations to international conferences and symposia They have received different regional prizes for their studies, in particular those which associate fundamental and clinical studies. MC Ploy has been invited to the NIH to do a conference on integrons.

-The ability to recruit high levels scientists, post-docs and students, and more particularly from abroad

During the past 5 years, a young researcher was granted a CR1 INSERM position in the team.

Four PhD have defended their thesis since 2006 and five are in process.

-The ability to raise funds, to successfully apply for competitive funding, and to participate to scientific and industrial clusters

The unit members have been able to raise significant funding since 2006. Funding sources include 2 PHRC, 1 grant from the FRM, 2 ANR contracts as participant, EU as a participant (project PILLS). Industrial contracts were also obtained (Biomerieux).

-The participation to international or national scientific networks, existence of stable collaborations with foreign partners

The unit members have developed long term collaborations with international (Germany and Spain), national (Grenoble, Paris) and local teams. In addition, the unit participated to the EU PILLS project.

 Appreciation on the management and life of the research unit

-The relevance of the research unit organization, quality of the management and of the communication policy

The unit includes 1 technician with a permanent position (who is part time in the unit), 1 technician without a tenured position and 2 Attachés de Recherche Clinique (ARC) with permanent position. All are very happy to work in the unit. They have the opportunity to follow scientific courses and training, to sign papers when they have significantly contiruted to the work and to attend weekly lab meetings.

-The relevance of the initiatives aiming at the scientific animation and at the emergence of cutting edge projects Lab members attend regular scientific meetings weekly. The scientific exchanges between the bacterial part and the viral part of the unit is obvious. Most of their lab meetings are common and the students share the same spaces.

-The contribution of the research unit staff members to teaching and to the structuration of the research at the local level Lab members are involved in teaching and many of them have important clinical duties.

 Appreciation on the scientific strategy and the project -The existence, relevance and feasability of a long term (4 years) scientific project

During the next 5 years, the members of the integron team are planning to :

-Expand the knowledge of the dynamic of integron resistance cassettes and expression of the SOS system;

-Perform studies on transmission of integrons and exchanges of cassettes under different stress conditions (antibiotics and modifications of the environment) in simple conditions, in biofilms and in murine models in which axenic animals are reconstituted with human flora ;

-Investigate the relevance of integron detection in effluent samples (PILLS european project) and in biological samples (Evaluation of rapid methods to detect Resistance Integrons in Sepsis (IRIS project). Theywill also evaluate the presence of Integrons in the context of cattle (DEFI-VIANDE) for which they have received an ANR grant.

For the next 5 years, the members of the CMV team are planning to :

-Elucidate the structure/function and activity of the different domains of the terminases complex within wild type and mutant enzymes and the existing inhibitors to better understand the mechanisms of action of new antiviral drugs including AIC 246 and Maribavir;

-Decipher the 3D structure of UL97/UL27 for which no full structure exists in order to better understand how the present inhibitors could be refined;

-Search for new mutations and the consequences on the replicative activity using a new model of in vitro recombinant virus and compare it with kinetics of the isolated targets enzyme;

-Elucidate the relation between the polymorphism of the virus and the kinetic of emergence of resistant variants taking advantage of their cohort studies;

-Develop in cooperation with their industrial partner (Luminex) a rapid technology to identify in the different antiviral targets (polymerase, threonine kinase, terminases) all kown mutations and to add in an easy way new mutations in the kit for detection.

All these projects are well in line with their previous projects. They have been able to develop the tools to achieve their goals (genetic, enzymology, biochemistry and animal models). They are still improving the methodology to get further insights into their projects and have found the good partners to complete the structural part of their project. Thier cooperation with the clinicians and their involvment as leader of a CNR (CMV team) allow to address fundamental questions in partnership with the microbiological reality.

-The originality and existence of cutting edge projects

These projects are timely since the resistance to antibiotics and antiviral drugs is becoming a real problem. They will help to understand how the resistance develops and disseminates and to get strong insights into the mechanism of these resistances. This is a first step to improve drugs or find tools to get new drugs. 



  Date and execution of the visit

-

  The demonstration that the SOS response promotes qnrB quinolone-resistance determinent expression (EMBO Rep. 2009) ; A1: Number of permanent researchers with teaching duties (recorded in N1) who are active in research 7 A2: Number of permanent researchers without teaching duties (recorded in N2) who are active in research 1 A3: Ratio of members who are active in research among staff members [(A1 + A2)/(N1 + N2)] 88% A4: Number of HDR granted during the past 4 years (Form 2.10 of the application file) 0 A5: Number of PhD granted during the past 4 years (Form 2.9 of the application file) 4 -The development of a quantitative multiplex real-time PCR for detection class 1, 2 and 3 integrons (J. Antimicrob. Chemother. 2010) ;

  The development of several assays to monitor UL54 and other UL activity (J. Virol. Methods, 2007) ; -The development of high throughput genotyping (2009).

From

  2006 to 2010, the members of unit have published 35 publications in peer-review Journals, among which 20 as first and/or last author. Most significant papers from the « bacteria team » were published in Science (2009), Plos Genet. (2010), EMBO Rep. (2009), Antimicrob. Agents Chemother. (2006), Emerg. Infect. Disease (2006), J. Clinical Microbiol. (2007), J. Antimicrob. Chemother.(2006, 2010), J. Med. Microbiol. (2009). Most significant papers from the « virus team » were published J ClinVirol (2009), Antivir Ther (2009a, 2009b, 2007), J Antimicrob Chemother (2010), J Virol Methods (2006).

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
		Total	42	5	20	26	36	59	5	17	29	239
		A+	16,7%	60,0%	5,0%	15,4%	19,4%	10,2%		11,8%		12,6%
		A	64,3%	20,0%	65,0%	76,9%	58,3%	44,1%	40,0%	70,6%	79,3%	60,7%
		B	14,3%	20,0%	30,0%	7,7%	22,2%	39,0%	60,0%	17,6%	20,7%	24,3%
		C	2,4%					6,8%				2,1%
		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%
	*										
			Intitulé UR / équipe		C1	C2	C3	C4	Note globale		
	ANTI-INFECTIEUX : SUPPORTS MOLÉCULAIRES DES RÉSISTANCES ET INNOVATIONS THÉRAPEUTIQUES	A+	A	A	A	A		
	C1	Qualité scientifique et production								
	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