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Atherosclerosis is accelerated in CD146 deficient mice. 

Muriel G. Blin1, Richard Bachelier1, Samantha Fernandez2, Benjamin Guillet1,2,3, Karim Fallague1, 
Stéphane Robert1, Christophe Heymes4, Nathalie Bardin1,5, Marcel Blot-Chabaud1, Françoise Dignat-
George1,5  and Aurélie S. Leroyer1.  

1 Aix-Marseille University ; Vascular Research Center of Marseille, Inserm, UMR-S 1076, 13385 
Marseille, France  

2 Aix-Marseille University, CERIMED, Secteur Nucléaire Pré-clinique, Timone, 13005 Marseille, 
France 

3 Assistance Publique–Hôpitaux de Marseille, Hôpital Nord, Marseille, France 

4 Inserm, UMR 1048, Université Toulouse III-Paul Sabatier, Toulouse, France 

5 Assistance Publique–Hôpitaux de Marseille, Hôpital de la Conception, 13385 Marseille, France 

 

The progression of atherosclerosis is based on the continued recruitment of leukocytes in the vessel 

wall. The previously described role of CD146 in leukocyte infiltration in vitro suggests a role for this 

molecule in atherogenesis. However, its involvement in atherosclerotic plaque formation has never 

been investigated. Thus, we evaluated the role of CD146 during atherosclerosis. CD146 -/-/ApoE -/- 

and ApoE -/- mice were fed a Western diet for 24 weeks and were monitored for aortic wall thickness 

using high frequency ultrasound. The arterial wall thickness was significantly higher in CD146 

deficient mice. We evidenced a significant increase of atheroma in both total aortic lesion and aortic 

sinus of CD146 null mice. In addition, atherosclerotic lesions were more inflammatory since CD146 

deficient plaques contained more neutrophils and more macrophages. During atherosclerosis, 

circulating neutrophils were significantly increased in the absence of CD146. Consistent with the 

higher recruitment of inflammatory cells to the atheroma, we demonstrated that RANTES was up-

regulated in CD146 deficient atherosclerotic arteries. In addition, CD146 deficient mice presented 

significant higher levels of circulating RANTES during atherosclerosis. Finally, we showed that 

macrophages were a source of RANTES and that its production by CD146 null macrophages was also 

significantly increased through a mechanism dependent of p38-MAPK signaling pathway. Our data 

indicate that CD146 deficiency is associated with the upregulation of RANTES and increased 

inflammation of atheroma, which could influence the atherosclerotic plaque fate. Thus, these data 

identify CD146 as a potential new target for atherosclerosis treatment. 
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Involvement of the K- Cadherin in the interactions  
of platelets with colorectal cancer cells 

 

Léa Plantureux1, Lydie Crescence1, Soraya Mezouar1, Françoise Dignat-George1,2, Laurence 
Panicot-Dubois1, Christophe Dubois1 

1 Aix Marseille Université, INSERM UMR-S1076, Marseille, France. 

2 Laboratoire d’Hématologie, Centre Hospitalo-Universaire Conception, Marseille, France 

 

Purpose : The relationship between thrombosis and cancer is well established. Platelets are 
able to interact with cancer cells and participate to the development of the tumor and the 
formation of metastasis. To date, Tumor Cell Induced Platelets Aggregation (TCIPA) 
constitutes the main cellular consequence described following the interactions of platelets 
and cancer cells. Here, we investigated the capacity of colorectal cancer cells to interact 
independently of TCIPA with platelets via the interactions of K-cadherin. 

Material and Methods : To investigate the capacity of cancer cells to interact independently 
of TCIPA with platelets, we determined the expression of cadherin at the surface of platelets 
and colorectal cell lines. Aggregation assays were performed on isolated platelets and on 
plasma rich platelets. The interactions between platelets and cancer cells and the 
involvement of K-cadherin were studied in static and in dynamic conditions. Last, a murine 
orthotopic syngenic model of colorectal cancer was set-up to study the K-cadherin 
dependent interactions of platelets and cancer cells. 

Results : We show that the colorectal cancer cell lines HT29 (human) and CT26 (mouse) 
expressed the K-cadherin and did not induced TCIPA. The interaction between platelets and 
the cancer cells is significantly diminished using a blocking antibody against K-cadherin.  
Whereas the k-cadherin dependent binding of platelets to cancer cells did not affect the 
proliferation of the tumor, it induces the binding of cancer cells to the endothelium, mainly via 
the transfer of the beta3 subunit from platelets to cancer cells. In vivo, platelets are present in 
the microenvironment of the primary tumor in area in which the k-cadherin is overexpressed. 

Conclusion : Our results indicate that platelets could interact with cancer cells, independently 
of the TCIPA, via the expression of k-cadherin. This interaction is involved in the adhesion of 
cancer cells to the vessel wall.  
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SIRT1 deficiency in endothelial progenitor cells drives pro-senescent  
microparticules release through MKK6 upregulation 

 

Chateau AL, Simoncini S, Boulanger CM, Robert S, Todorova S, Yzydorzick C, Lacroix R, Louis L, 
Bachelier R, Simeoni U, Magdinier F, Dignat-george F and Sabatier F; 

 

Background: Preterm birth (PT) is an independent risk factor for cardiovascular diseases occurring 

later in life. We previously reported a SIRT1-dependant accelerated senescence and dysfunction of 

endothelial colony forming cells (ECFC) in preterm neonates. Senescent cells exert detrimental effects 

on microenvironment trough the secretion of soluble factors and the release of extracellular vesicles, 

such as microparticles. Although IL-6 and IL-8 propagate endothelial senescence in an autocrine and 

paracrine manner, whether dysregulated microparticles biogenesis participates in endothelial 

senescence remains to be demonstrated. 

Hypothesis: Here, we investigated the influence of SIRT1 deficiency on the vesiculation capacity of 

PT-ECFC as part of senescence–associated secretory phenotype (SASP) and the related molecular 

mechanisms.  

Results: Compared with control ECFC, PT-ECFC displayed a SASP associated with increased 

endothelial microparticles (EMP) release. SIRT1 level inversely correlated with EMP release and 

drives PT-ECFC vesiculation. Through microarray, we established the upregulation of MKK6, a 

p38MAPK activator, in PT-ECFC. Finally, EMP from senescent PT-ECFC mediated a paracrine 

induction of senescence in naïve endothelial cells and impaired endothelium-dependent 

vasorelaxation. 

Conclusion: This study identifies a novel mechanism involving SIRT1/MKK6/p38MAPK pathway in 

the biogenesis of pro-senescent EMP. Deciphering the role of EMP in SASP may improve our 

understanding of how endothelial senescence determines cardiovascular risk. 
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Title: Enhanced Natural Killer responsiveness is a potent cytotoxic mechanism 
associating to kidney allograft dysfunction and pathogenic effects of donor-specific 

antibodies (DSA) 
 
Tristan LEGRIS1, Christophe PICARD2, Dilyana TODOROVA3,4, Luc LYONNET3, Laurent 
DANIEL 5, Bertrand DUSSOL1,6, Valerie MOAL1, Yvon BERLAND1,6 , Francoise DIGNAT-

GEORGE3,4 Stephane BURTEY1,4 and Pascale PAUL3,4. 
 

1Nephrology Dialysis Renal Transplantation Center, Assistance Publique Hopitaux Marseille, 
Marseille, France; 2Immunogenetics, Etablissement Français du Sang, UMR7268, CNRS, Aix 

Marseille University,  Marseille, France; 3Hematology, Assistance Publique Hopitaux Marseille, 
Marseille, 13005, France; 4UMR-1076, VRCM, Aix Marseille University, INSERM, Marseille, France; 
5Anatomy, Pathology, Neuropathology, Assistance Publique Hopitaux Marseille, Marseille, France and 

6Center for Clinical Investigation, Assistance Publique Hopitaux Marseille, Marseille, France. 
 
 
While antibody mediated rejection (ABMR) is a major cause of kidney transplant loss, the 
role of Natural Killer cells (NK) as immune effectors of complement-independent pathogenic 
effects of Donor specific alloantibodies (DSA) remains poorly explored. We investigated 
whether antibody-dependent NK cell cytotoxicity (NK-ADCC) may associate to allograft 
dysfunction in kidney transplant recipients (KTR). A flow cytometry Cellular Humoral 
Activation Test (NK-CHAT) was designed to evaluate recipient- and DSA-dependent NK-cell 
activation towards allogeneic cells. Study of peripheral NK-cell cytotoxicity in 148 KTR 
revealed a high interindividual variability of NK responsiveness. KTR with highest ADCC 
potential towards Rituximab-coated B-cell targets were at higher risk of eGFR decline one 
year after enrolment. NK-CHAT evaluation of sera from KTR identified CD16 engagement as 
a sensitive and specific marker of DSA-dependent NK activation towards HLA antigens that 
can discriminate reactivity of circulating DSA with similar MFI. NK-CHAT could be 
associated with occurrence of microvascular histological lesions of ABMR. NK cells recruited 
in a kidney with ABMR exhibited an activated profile associated to in situ engagement of 
CX3CR1 and CD16 receptors. DSA-specific NK cell activation was associated with enhanced 
lysis of glomerular cells and release of procoagulant endothelial microvesicles in vitro. 
Collectively, these data suggest that enhanced NK-cell responsiveness may identify 
individuals with higher potential to elicit graft vascular damage in response to chronic DSA 
exposition. Through indexing of bifunctional features that may impact complement 
independent DSA toxicity, ie Fab-ligation of alloantigen and variability in Fc-driven immune 
triggering, non-invasive NK-CHAT monitoring may allow to refine appraisal of humoral risk 
and allograft vasculopathy on an individual basis.  
�

Ref : Antibody-Dependent NK Cell Activation Is Associated with Late Kidney Allograft Dysfunction 
and the Complement-Independent Alloreactive Potential of Donor-Specific Antibodies.Legris T, Picard 
C, Todorova D, Lyonnet L, Laporte C, Dumoulin C, Nicolino-Brunet C, Daniel L, Loundou A, Morange 
S, Bataille S, Vacher-Coponat H, Moal V, Berland Y, Dignat-George F, Burtey S, Paul P. Front 
Immunol. 2016 Aug 11;7:288.  
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Synthesis and Evaluation of cytotoxicity of new ethyl 3-(arylethynyl)quinoxaline-2-
carboxylate and pyrido[14,3-b]quinoxalin-1(2H)-one derivatives 
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Looking for new antiplasmodial quinazolines: DMAP-catalyzed synthesis of 
4-benzyloxy- and 4-aryloxy-2-trichloromethylquinazolines 

and their in vitro evaluation toward Plasmodium falciparum 

Armand Gellis1, Nicolas Primas1, Gilles Lanzada1, Sébastien Hutter2, Vincent Remusat1, Patrice 
Vanelle1, Nadine Azas2 
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Since the sixties, it is well known that the quinazoline ring is an appropriate scaffold for designing 

antiplasmodial derivatives [1]. Quite recently, new molecules belonging to the quinazoline series, 

substituted at position 2, 4 or 6, showed promising antiplasmodial activities. Among them, three 

different series were issued from our research team, specialized into the design and synthesis of 

original molecules exerting anti-infective properties [2]. 

�

Looking for both increasing the antiplasmodial activity and lowering the cytotoxicity, we focused on the 

synthesis of new 2-trichloromethylquinazoline series bearing an phenoxy or benzyloxy group at 

position 4. In addition, we extended the SAR study to new aliphatic alcohol substituents. All target 

compounds were prepared by a DMAP-catalyzed and microwave assisted method recently reported in 

the literature by our lab [3]. 

�
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The in vitro antiplasmodial properties on the K1 multiresistant P. falciparum strain were evaluated 

along with a cytotoxicity study on the human HepG2 cell line, in order to assess their selectivity index 

in respect of reference drugs [4]. These results will be presented in the poster. 
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DEVELOPPMENT AND CHARACTERIZATION OF AN IMMUNOLIPOS OME AGAINST 
BREAST CANCER: A TWO-COMPOSITION STUDY  
 
Anne Rodallec1*, Helene Maccario1, Jean-Michel Brunel2, Christopher Nuccio1, Claude 
Villard1, Caroline Ornetto1, Eric Mas1, Joseph Ciccolini1 and Raphaelle Fanciullino1  

1 : Aix-Marseille University, Marseille, France  
2: CRCM, Aix-Marseille University, France  
 
Background: The approval of anti-HER2 monoclonal antibodies in the early 2000’s has 
considerably improved the clinical outcome and survival of women with HER2+ breast 
cancer. In localized disease, immunotherapy is associated with chemotherapy. However, this 
combination presents several issues e.g., significant but still limited impact in terms of 
survival and toxicities, that can be addressed with the use of nanovectors. This project aims 
at developing an innovative entity against breast cancer, which combines an anti-microtubule 
agent encapsulated in a stealth liposome with an anti-HER2 antibody (Ab) grafted on its 
external surface.  
 
Methods: Our goal is to encapsulate an antimicrotubule agent in a stealth single-unilamellar-
vesicle (SUV) liposome by using a Thin Film Method and an Extrusion technique. The 
anchoring of the Ab on the external surface is done through a PEG linker, so as to yield a 
new entity called ANC. Two types of compositions were studied for this work: one using 
DOTAP and a more traditional one using choline and glycerol. They were then compared in 
specific aspects: size (Light Scattering), morphology (electronic microscopy), encapsulation 
rate (HPLC), grafting rate (Pierce protocol, flow cytometry, electrophoresis) and stability 
studies.  
 
Results: We succeeded on synthesizing a steady 140 nm nanocarrier, with a minimum 
encapsulation rate of 80%.  
 
Conclusions: With those characteristics, this ANC is expected to exhibit a more specific 
pharmacokinetic profile of distribution and delivery towards HER2+ breast cancer cells 
through both enhanced permeability retention (EPR) effect and active HER2 targeting 
through the Ab. Consequently, higher efficacy and better tolerance should ultimately be 
achieved in patients with breast cancer.  
 
Literature References:  
Immordino et al. Journal of controlled Release 2003  
Kirpotin et al. Methods in Enzymology 2012  
Yang and al. Journal of controlled Release 2007 
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ROLE OF THE SCRIBBLE COMPLEX IN BREAST CANCER  

M. S. Wagner ; A. M. Daulat; S. Audebert; J-P. Borg 

Centre de Recherche en Cancérologie de Marseille (CRCM), Inserm UMR 1068, CNRS UMR 7258, 
Institut Paoli-Calmettes, Aix-Marseille Université 

Scribble is a LAP protein that contains 16 leucine-rich repeat (LRR) and four PDZ domains. It 
is localized at the basolateral membranes of Drosophila and mammalian epithelial cells. It 
was first identified and characterized as a neoplastic tumor suppressor in Drosophila. In 
homeostasis condition, the Scribble complex is essential to organize intracellular signaling 
pathways that maintain apico-basal and planar cell polarities. In pathological conditions such 
as cancer, Scribble is involved in cell proliferation and cell migration. Since Scribble plays a 
role during cancer progression, we choose to focus our study on the epithelial-mesenchymal 
transition (EMT), a common event in aggressive tumors. To study the dynamics of the 
Scribble complex (composition and post-translational modifications) during EMT, we used 
Madin-Darby Canine Kidney (MDCK) cells, a well accepted model to study EMT by induction 
of TGF� .  MDCK cells were treated with TGF-� 1 (10�ng/ml) for 48h, resulting in decrease of 
E-cadherin and induction of Vimentin protein levels. To look the phosphorylation sites of 
scribble, we performed peptide pulldown experiments to purify Scribble. Eluted proteins, 
including Scribble, were identified by mass spectrometry. We observed that Scribble is 
phosphorylated at Ser1220 and that this phosphorylation event decreases under TGF-� 1 
treatment. We confirmed these results, using a specific antibody against the phosphorylation 
site of Scribble at Ser1220 in another epithelial cell line (NMuMG). We are currently 
investigating the function of this phosphorylation site in the maintenance of polarity and in 
tumor progression.  
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The DOTS approach has been applied to the design of potent selective bromodomain (BRD) 
inhibitors. Bromodomains and extra terminal domain (BET) family of proteins are small interaction 
modules that emerged as druggable epigenetic targets due to their role in cancer. We recently 
identified through mid throughput screening an acetylated-mimic xanthine derivative selectively 
inhibiting BRD4-BD1[4]. We first generated a xanthine-focused chemical library of � 7000 compounds 
using a Williamson-like reaction and a collection of building blocks. Interestingly, the original selective 
inhibitor was correctly generated and ranked at the top 1%. Following this very encouraging result, 
about 50 building blocks were purchased to prepare a representative set of compounds from the top 
1%. The compounds have been synthetized using our automated robotic platform from Chemspeed. 
The Accelerator Synthetizer SLT100 allows the efficient synthesis of the focused library in 96 well 
plates that can be directly transferred to our Labcyte Access/Echo® Laboratory Workstation to assess 
the compounds for their ability to disrupt bromodmain/histone complexes using the homogeneous 
time-resolved fluorescence (HTRF®) technology. IC50 measured by HTRF and selectivity profiles for 
the best compounds will be presented. 

References:  

[1] L. Hoffer, C. Chira, G. Marcou, A. Varnek, D. Horvath, Molecules 2015, 20, 8997-9028; L. Hoffer, 
J. P. Renaud, D. Horvath, J Chem Inf Model 2013, 53, 836-851. 
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PRICKLE1 contributes to cancer cell dissemination 
 through its interaction with mTORC2  

 
Avais M. Daulat1,2,3,4, François Bertucci2,3,4,5, Stéphane Audebert1,2,3,4, Arnauld Sergé2,3,4,6, 
Pascal Finetti2,3,4,5, Emmanuelle Josselin2,3,4,7, Rémy Castellano2,3,4,7, Daniel Birnbaum2,3,4,5, 
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Running title: The PRICKLE1-mTORC2 complex controls cancer cell spreading  
 
Summary 
 
Components of the evolutionarily conserved developmental planar cell polarity (PCP) 
pathway were recently described to play a prominent role in cancer cell dissemination. 
However, the molecular mechanisms by which PCP molecules drive the spread of cancer cells 
remain largely unknown. PRICKLE1 encodes a PCP protein bound to the promigratory 
serine/threonine kinase MINK1. We identify RICTOR, a member of the mTORC2 complex, 
as a PRICKLE1-binding partner and show that the integrity of the PRICKLE1-MINK1-
RICTOR complex is required for activation of AKT, regulation of focal adhesions and cancer 
cell migration. Disruption of the PRICKLE1-RICTOR interaction results in a strong 
impairment of breast cancer cell dissemination in xenograft assays. Finally, we show that up-
regulation of PRICKLE1 in basal breast cancers, a subtype characterized by high metastatic 
potential, is associated with poor metastasis-free survival. 
 
Keywords: PRICKLE1, mTORC2, cancer cell migration, MINK1  
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Transporteurs Membranaires Chimio-Résistance et Dru g Design 

 

Notre unité de recherche à l’interface chimie-biologie, est centrée sur l'étude des propriétés 
des membranes des bactéries à Gram négatif, suivant les trois axes de recherche présentés 
ci-dessous. 

Axe 1 : Physiologie des membranes biologiques, définir la capacité de réponse à 
l'environnement  

Nous étudions i) le rôle de la perméabilité membranaire dans la translocation des 
antibiotiques, -(ii) les transporteurs (porines efflux) dans les divers stades de sensibilité in 
vivo, -(iii) les interactions entre les différentes pompes d'efflux dans "l'interactome bactérien". 

Axe 2 : Réponse aux drogues, comprendre la stratégie de la cellule  

Nous étudions la résistance aux drogues, notamment aux drogues membranaires grâce aux 
outils développés dans l’axe 1. Nous suivons l’expression des pompes d’efflux et des porines 
chez des souches exprimant différents niveaux de résistance et chez des mutants à 
perméabilité modifiée. 

Axe 3 : Drug design, apporter des solutions  

Nous concevons des molécules capables d’inhiber les pompes d’efflux afin de restaurer 
l’activité des antibiotiques. L'étude pharmaco-chimique de ces inhibiteurs permet de 
sélectionner les composés dont l’usage présenterait un risque limité d’apparition de 
phénotypes plus résistants. Les résultats de RSA guident les pharmaco-modulations pour 
améliorer l’efficacité des adjuvants et proposer des solutions pour optimiser les traitements 
anti-infectieux actuels. 

Ce programme s'appuie sur la plateforme Bac-Screen qui permet de cribler des 
molécules naturelles ou de synthèse sur les bactéries. L’UMR-MD1 est partenaire du 
programme Européen, New Drugs for Bad Bugs (ND4BB). 

 

Jean Michel Bolla 
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Systematic and Phytochemical Studies of the Genus Stephania  in Cambodia 

Authors: Chhavarath Dary1, 2, Sovanmoly Hul2, Florian Jabbour2, Sothea Kim3, Béatrice 
Baghdikian1 Sok-Siya Bun1, Evelyne Ollivier1 

Addresses: 1Laboratory of Pharmacognosy and Ethnopharmacology, UMR-MD3, Faculty of 
Pharmacy, Aix-Marseille University, 27 Boulevard Jean Moulin, CS30064, 13385 Marseille 
cedex 5, France. E-mail: darychhavarathup@gmail.com. 
2Muséum National d’Histoire Naturelle, Institut de Systématique, Evolution, Biodiversité, 
UMR 7205 ISYEB, MNHN-CNRS-UPMC-EPHE, 57 rue Cuvier CP39, 75231 Paris cedex 05, 
France.  
3Laboratory of Phytochemistry, Faculty of Pharmacy, University of Health Sciences, 73 
Boulevard Monivong, Phnom Penh, Cambodia. 
�

Keywords:   analytical method, pharmacology, phylogeny, taxonomy, UHPLC 

The genus Stephania Loureiro comprises about 60 species distributed in tropical and 
subtropical Asia, tropical Africa, and Oceania. Species of this genus are commonly used in 
folk medicine and the genus contains over 150 alkaloids together with flavonoids, lignans 
and steroids. Owing to the sometimes ambiguous protologues and to the high morphological 
similarity among species, many samples of plants used in phytochemical and 
pharmacological studies were identified with great uncertainty for example S. rotunda Lour. 
Systematic and phytochemical investigations on the Cambodian species of Stephania were 
conducted. We collected specimens in 11 provinces in Cambodia. In addition, we had access 
to the collections of Paris, Kew and Berlin Herbarium. Chemical profiling of the plant extracts 
by a validated HPLC-DAD method was carried out. Six species and two varieties of 
Stephania were recorded in Cambodia: S. cambodica Gagnep., S. rotunda Lour. (synonym: 
S. glabra (Roxb.) Miers), S. japonica (Thunb.) Miers var. discolor (Blume) Forman and var. 
timoriensis (DC.) Forman, S. oblata Craib, S. pierrei Diels and S. venosa (Blume) Spreng. 
Epi- and lectotypification of S. rotunda, as well as lectotypification of S. pierrei were 
designated and more precise diagnoses were provided. The key for the Cambodian species 
was established. Analytical studies of dichloromethane extracts of tuberindicated relatively 
distinct chemical composition of the species of Stephania. We will discuss the relationships 
among the Cambodian species of Stephania based on morphological and molecular 
characters as well as chemical compounds. HPLC analysis showed that alkaloids could be 
selected as chemical markers. A pharmacological evaluation of the plant extracts is 
necessary to justify scientifically their traditional use in Cambodia. A micro-wave & 
ultrasound assisted extractions of major components and their quantitation by UHPLC will be 
performed.  
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Detection of microbial contamination of platelet concentrates by MALDI-TOF 

Yasmine Chetouane - Supervisor : Pr. Laurence Camoin  

Laboratories : URMITE (Unité de Recherche sur les Maladies Infectieuses et Tropicales Emergentes) 
– IHU Méditerranée infection, Faculté de Médecine – EFS (Marseille) 

 The use of the unstable blood products is associated with a very high level of safety today. 
However, microbial risk exists more particularly for Platelet Concentrates (PCs) in regard of their 
preparation and storage conditions. The detection of microbial contamination is a priority for the 
French Establishment of blood (FEB) and IHU Mediterranean infection. 

  It does not exist today rapid, sensitive and specific methods of detecting microbial 
contamination in PCs. We have developed a rapid and sensitive method for detecting microbial 
contamination of samples from CPs by MALDI -TOF technology (Patent No. 3,009,088). 

Under the patent, we have defined the conditions for preparation, cultivation and analysis of platelet 
samples. In a first step, the reference spectrum of platelets by MALDI-TOF was characterized. We 
have demonstrated the stability and reproducibility of the spectrum over time and whatever the blood 
group. Samples of CPs were then contaminated in vitro by seven bacterial strains and yeast, undergo a 
step of debridement with saponin followed by extraction with formic acid and acetonitrile. Samples 
were incubated 16 hours at 37° C with stirring in the presence of broth tryptic soy to support microbial 
growth. The spectra obtained were analyzed by Biotyper Software and by a new computer interface, 
the software Platelet, whose principle is based on calculating the number of specific peaks related to 
microbial contamination. We defined the threshold that allows us to exclude microbial contamination 
of samples for bacterial concentrations > 10 CFU /mL. Results obtained with Platelet Software 
allowed detection of contamination whatever the strain tested by opposite to analyze with Biotyper 
Software. 

In a second step, contamination assays on whole bags of PCs has also been made for a final 
concentration of 102 CFU / bag, following the protocol described while reducing the incubation time 
for 8 hours. These results were compared with those of BACTEC culture system. Our method allowed 
detection of microbial detection in a reproductive delay (8 hours) whatever the strain tested. 

To date, we meet the requirements of speed, sensitivity (102 CFU / bag) required by 
FEB. 
 Our method should be put in place within the production chain FEB Marseille. 

Because of its low cost and ease of use, we suggest extending our method to detect microbial 
contamination to other blood products according to the needs of the EFS.  

In parallel, we propose as part of the development of our patent to apply this microbial contamination 
detection technology to other media, particularly in therapeutic applications such as parenteral 
nutrition or chemotherapy pockets or industrial, particularly in the food sector 

Key words: Platelet, MALDI-TOF mass spectrometry, microbial detection, transfusion, culture. 
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Equipe : Unité de Recherche sur les Maladies Infect ieuses et Tropicales Emergentes, URMITE, 
UM63, CNRS UMR 7278, IRD 198, Inserm, U1095, IHU Mé diterranée Infection, Aix-Marseille 
Université, Marseille, France 
 
Titre : Comparative whole genome analysis of Staphylococcus saprophyticus isolated from 
human urine sample in Marseille  suggest a probable drift from “saprophytic” bacter ia to 
pathogenic bug. 
 
Auteurs :  Kodjovi D. Mlaga1, Cédric Abat1 , Raymond Ruimy2, Jean-Marc Rolain1* 
 

Affiliations :  1 IHU Méditerranée Infection, Aix-Marseille Université, URMITE UM63, CNRS UMR 
7278, IRD 198, Inserm, U1095, Marseille, France; 2 Department of Microbiology, Nice Academic 
Hospital, F-06200 Nice, France.��

 
Résumé :   
 
Background:  Staphylococcus saprophyticus is one of the leading causes of Urinary Tract Infection 
(UTIs) diseases. Our epidemiological surveillance system identified an abnormal increase of S. 
saprophyticus UTIs in four university hospitals in Marseille, suspecting a possible clonal expansion of 
community acquired S. saprophyticus UTIs. We conducted an epidemiological investigation to confirm 
the increase of S. saprophyticus UTIs in Marseille and decipher genomic evolutionary profile of S. 
saprophyticus species. 
 
Methods, results and discussion:  From the statistical analysis, S. saprophyticus/ E. coli UTIs ratios 
increased 3.9 fold from 0.84 to 3.28, with an annual estimated ration trend of 6.10-4 (p-value < 10-3). 
Pan-genomic analysis including nine sequenced genomes of S. saprophyticus strains isolated from 
various sources has revealed A total of 4074 genes clusters identified with BDBH algorithm, 3543 with 
COG and 3521 with OrthoMCL, the latest including clusters from a least one taxa with open pan-
genome. Nearly 50% of genes lost by clinical strains belong to transcriptional regulatory [K], and 
carbohydrate transport and metabolism [G] functional groups. Genomic evolution analysis of nine S. 
Saprophyticus isolated from clinical and non-clinical source including one from Marseille community 
UTIs events, show that S. Saprophyticus strains through genomic recombination have adapted to 
clinical infection, with essential proteins UafA involved in uro-pathogenicity presenting positive 
evolutionary selection. This reveals that S. saprophyticus, initially saprophytic bacteria have migrated 
to pathogenic strains status through genomic recombination and single nucleotide polymorphism 
(SNPs) events.�
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Equipe : Unité de Recherche sur les Maladies Infect ieuses et Tropicales Emergentes, URMITE, 
UM63, CNRS UMR 7278, IRD 198, Inserm, U1095, IHU Mé diterranée Infection, Aix-Marseille 
Université, Marseille, France  
 
Titre  : Diversité des 673 espèces bactériennes isolées au  sein d’un système de surveillance 
hebdomadaire des infections fondé sur 212 laboratoi res publics et privés réalisant des 
analyses de microbiologie en région Provence-Alpes- Côte d’Azur.  

Auteurs  : Michael Huart 1,2, Hervé Chaudet1, Cédric Abat1, Philippe Colson1, Jean Paul Casalta3, 
Pierre Yves Levy4, Jean Pierre Arzouni5, Philippe Halfon6, Alexandre Toro7, Patricia Roussellier8, 
Raymond Ruimy9, Philippe Seyral10, Jean Dominique Poveda11, Éric Garnotel12, Patrick Brunet13, 
Pierre Hance14, Nathalie Brieu15, Christophe Maruejouls16, Claude Bosi 17, Gabriel Bedubourg2, Pierre 
Edouard Fournier1, Jean Marc Rolain1, Xavier Deparis2, Didier Raoult1. 
 
Affiliations  : 1 Unité de Recherche sur les Maladies Infectieuses et Tropicales Emergentes (URMITE) 
UM 63 CNRS 7278 IRD 3R198 INSERM U1095, Aix-Marseille Université, 27 boulevard Jean Moulin, 
13385 Marseille, cedex 05, France, IHU Méditerranée ; 2 Centre d’Epidémiologie et de Santé Publique 
des Armées (CESPA), camp militaire de Saint Marthe, Avenue Queillau, 13014 Marseille ; 3 Labazur, 
Marignane ; 4 Clinique La Casamance, Aubagne ; 5 Analys, Marseille ;  6 Alphabio, Marseille ; 7 
Centre Hospitalier de Martigues ; 8 Centre Hospitalier Salon de Provence ; 9  Centre Hospitalier 
Universitaire de Nice, Nice ; 10  Labazur, Nice ; 11 CERBA, PACA ; 12 Hôpital des armées Laveran 
(HIA), Marseille ; 13 Hôpital Saint Joseph, Marseille ; 14 BioAlliance, Marseille ; 15 Centre Hospitalier 
Aix en Provence, Aix en Provence ; 16 BARLA, Nice ; 17 Centre Hospitalier d’Aubagne et de La 
Ciotat. 
 
Introduction : L’utilisation de systèmes de surveillance hebdomadaire des données des laboratoires 
de microbiologie, mis en place au CHU de Marseille depuis 2002, a été étendue depuis 2013 à 
d’autres laboratoires publics et privés de la région Provence-Alpes-Côte d’Azur (PACA). Nous avons 
eu pour objectif d'analyser la diversité des espèces bactériennes isolées par chaque laboratoire au 
sein de ce réseau. 
Méthodes :  Chaque laboratoire a transmis chaque semaine le nombre de bactéries identifiées par 
fichiers anonymes et sécurisés. Ces données ont été analysées à l'IHU Méditerranée Infection à l’aide 
de programmes «maisons» et des logiciels Excel et R. La diversité des espèces bactériennes a été 
appréciée par l'indice de Shannon et l’entropie quadratique de Rao. 
Résultats :  Le réseau de surveillance hebdomadaire des infections bactériennes en PACA initié en 
juillet 2013 comprenait en août 2016 10 laboratoires hospitaliers et 202 laboratoires de biologie 
médicale privés réunis en 7 groupements. Un total de 673 espèces bactériennes ont été isolées au 
moins 1 fois par l’un des laboratoires. Trente-huit ont été spécifiques de 8 laboratoires. Parmi elles, 15 
ont été spécifiques du laboratoire du CHU de Marseille, et 23 ont été spécifiques d'un autre laboratoire 
du réseau. Une diversité des bactéries composant le « Top 10 » de chaque laboratoire a été 
observée. La diversité la plus grande de l’ensemble des espèces bactériennes isolées a été observée 
pour le CHU de Nice (entropie quadratique de Rao= 4,5 ;  indice de Shannon= 3,0), puis l’hôpital 
Saint-Joseph à Marseille (4.4; 2.9). Le laboratoire ayant la plus faible diversité a été un groupement de 
laboratoires couvrant Marseille et ses environs (2.4 ; 1.7). De même, des différences ont été 
observées entre laboratoires concernant les espèces bactériennes dont le nombre hebdomadaire a 
été au moins 1 fois anormalement élevé (> moyenne des données historiques + 2 écart-types). 
Conclusion :  Notre outil unique de surveillance hebdomadaire des infections bactériennes à l’échelle 
d’une région met en évidence une diversité importante des bactéries isolées et des différences de 
diversité entre les différents laboratoires participants, qui pourraient s’expliquer par des différences 
entre les bassins de populations, les types d’établissements de soin prescripteurs, et les procédures 
d’isolement et d’identification bactérienne. 
 
 
Mots-clés: Microbiologie ; surveillance; laboratoires ; diversité ; réseau 
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Université, Marseille, France  
 
Titre : Marseillevirus dans un lymphome: un géant d ans le ganglion lymphatique 
 
Auteurs : Sarah Aherfi1,2, Philippe Colson1,2, Gilles Audoly1, Claude Nappez1, Luc Xerri3, Audrey 
Valensi1, Matthieu Million1,2, Hubert Lepidi1,2, Regis Costello4, Didier Raoult1,2* 
 
Affiliations :  1 Aix-Marseille Université, URMITE UM63, CNRS UMR 7278, IRD 198, Inserm, U1095, 
Marseille, France; 2 IHU Méditerranée Infection, Assistance Publique-Hôpitaux de Marseille, CHU 
Timone, Pôle des Maladies Infectieuses et Tropicales Clinique et Biologique, Fédération de 
Bactériologie-Hygiène-Virologie, Marseille, France; 3 Aix-Marseille Université et Institut Paoli-
Calmettes, Département de Bio-Pathologie, Oncologie moléculaire, Hématologie et Immunologie des 
tumeurs, Marseille, France ; 4 Aix-Marseille Université, UMR1090 TAGC, Marseille France 
 
Résumé :   
La famille Marseilleviridae est un nouveau groupe de virus géants dont l’isolat prototype, 
Marseillevirus, a été décrit en 2009. Ces virus ont été isolés par co-culture sur Acanthamoeba spp., 
principalement de l'environnement. Par la suite, un virus proche de Marseillevirus a été isolé à partir 
des fèces d'un jeune homme en bonne santé, et d'autres marseillevirus ont été détectés dans le sang 
de donneurs et receveurs de sang, et dans le ganglion lymphatique inflammatoire d’un enfant.  
 
Nous décrivons ici, pour la première fois, la détection d'un marseillevirus par PCR, hybridation in situ 
en fluorescence, immuno-fluorescence directe et immuno-histochimie, dans le ganglion lymphatique 
d'une femme de 30 ans chez laquelle le diagnostic de lymphome de Hodgkin a été posé. De plus, de 
l’ADN de ce marseillevirus a été détecté par PCR dans le sang de cette patiente, et des anticorps IgG 
anti-Marseillevirus ont également été détectés. 
 
L’association de plusieurs virus ou bactéries avec des lymphomes a déjà été rapportée. Dans ces 
associations, plusieurs critères ont été utilisés permettant d’envisager l’existence d’un lien de causalité 
entre l’agent infectieux et le lymphome. De plus, plusieurs mécanismes sous-jacents de 
lymphomagenèse ont été discutés. Dans notre observation, plusieurs critères de causalité ont été 
satisfaits. Bien qu’un lien entre Marseillevirus et le lymphome de Hodgkin ne puisse être établi sur la 
base de ce seul cas, notre observation ouvre un nouveau champ de recherche sur les agents 
infectieux auparavant inconnus chez l'homme.  
Au total, ce travail suggère de considérer dans de futurs travaux Marseillevirus comme une cause 
virale supplémentaire potentielle ou la conséquence d'un lymphome de Hodgkin, afin d’étudier dans 
un premier temps la fréquence de cette association. 
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UM63, CNRS UMR 7278, IRD 198, Inserm, U1095, IHU Mé diterranée Infection, Aix-Marseille 
Université, Marseille, France 
 
Titre :  Research of multi drug resistant zoonotic bacteria in feces of animals from 
Mediterranean area. 

Auteurs :  Selma CHABOU1, Hamza LEULMI1, Didier RAOULT1, Jean Marc ROLAIN1.  

Affiliations :  1 IHU Méditerranée Infection, Aix-Marseille Université, URMITE UM63, CNRS 
UMR 7278, IRD 198, Inserm, U1095, Marseille, France 

Résumé: 

The emergence and rapid spread of antibiotic resistance genes in the worldwide is a 
complex phenomenon, which resulted from a selection in pathogens. The antimicrobial 
resistant infections in animals are of most potential risk to human health. Several resistant 
agents of infections are likely to be zoonotic pathogens and transmitted through animal 
foods.  

In a first part, we conducted an epidemiology survey in Algeria versus France using 
molecular and culturomics approaches on the presence and diversity of Extended Spectrum 
Beta Lactamases (ESBL) and Carbapenemases in feces of 833 poultry. Overall, we showed 
a high prevalence and diversity of ESBL (SHV, TEM, CTX-M1 and CTX-M15) and 
carbapenemases (OXA 58) genes in feces of poultry from Algeria. However no case was 
reported in France. 

In the second part we was focalized to the detection and description of the plasmid-mediated 
colistin resistance gene (mcr-1) from fecal samples from chickens previously sampled. Using 
phenotypic and genotypic models, we reported the first detection of mcr-1 in animal feces 
(poultry) from Africa where we isolated E.coli harboring mcr-1 from Skikda Algiers and Blida. 
Thereafter, we developed two real-time quantitative PCR systems to the rapid detection of 
mcr-1. 

Finally, and after an outbreak of Enterococcus faecalis with unknown origins (Enterococcus 
spp. as pathogens have increased, but the sources of infection often remain unclear) causing 
urinary tract infections (UTIs) in elderly patients, we detected and isolated E. faecalis in the 
feces of poultry from Marseille. Preliminary comparisons of the MALDI-TOF dendrogram 
spectra of 100 E. faecalis strains isolated in our study and the spectra of E. faecalis isolated 
from patients with UTIs in Timone hospital demonstrated a closely related homology.  

Throughout our investigation we showed a high prevalence and diversity of antimicrobial 
resistance genes and the presence of mcr-1 in feces of poultry from Algeria. This high 
prevalence and diversity was unexpected and raises a series of questions regarding the 
misuses of antibiotics in animals and that could further spread to humans. About the 
homology in spectra of E. faecalis in human and poultry, this last might be as reservoir for E. 
faecalis-associated UTIs in humans. 
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Université, Marseille, France 
 
Titre : Acquisition of a high diversity of bacteria  during Hajj pilgrimage, including 
Acinetobacter baumannii  with blaOXA-72, and Escherichia coli  with blaNDM-5 carbapenemases 
 
Auteurs : Thongpan Leangapichart1, Philippe Gautret1, Karolina Griffiths1, Khadidja Belhouchat1, 
Didier Raoult1, Ziad Memish2, and Jean-Marc Rolain1*  
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Résumé :  
 
Pilgrims returning from the Hajj (pilgrimage to Makkah) can be carriers of multidrug-resistant bacteria 
(MDR). Pharyngeal and rectal swab samples from 98 pilgrims were collected before and after traveling 
to Hajj in 2014 to investigate the acquisition of MDR bacteria. Bacterial diversity in pharyngeal 
samples was assessed by culture with selective media. There was a significantly higher diversity of 
bacteria in samples collected after Hajj compared to before (p=0.0008). Surprisingly, Acinetobacter 
baumannii strains were isolated from 16 pharyngeal samples (one sample taken during Hajj and 15 
samples taken upon return) and 26 post-Hajj rectal samples, while none were isolated from samples 
taken before Hajj. Real-time PCR targeting blaOXA-51 testing of all samples gave positive results in 
only 1% of samples taken during Hajj, 21/90 (23.3%) from post-Hajj pharyngeal samples, and 35/90 
(38.9%) from post-Hajj rectal samples. One strain of A. baumannii isolated from the pharynx was 
resistant to imipenem and harbored a blaOXA-72 carbapenemase. MLST analysis of 43 A. baumannii 
isolates revealed a huge diversity of 35 sequence types (STs), among which 18 were novel STs 
reported for the first time in this study. Moreover, we also found one Escherichia coli isolated from a 
rectal sample from a pilgrim taken after Hajj, which harbored blaNDM-5, blaCTX-M-15, blaTEM-1, and 
aadA2 (ST2659 and ST181). In conclusion, the Hajj season is a potential risk of acquiring and 
transmitting MDR Acinetobacter spp. and carbapenemase-producing gram-negative bacteria. 
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 The sensitive detection of small molecules at very low concentrations is of 
great importance especially for the drug intoxication and the disease diagnosis. In the 
area of analytical toxicology, the presence of drugs and their metabolites in biologic 
fluids or matrices is mainly performed using either immunochemical or 
chromatographic methods. The most significant advantages of immunoanalysis  are 
its rapidity and its cost.  
 
Nevertheless, only qualitative results can be obtained and their interpretation is 
sometimes difficult. On the contrary, chromatographic methods composed of a 
separation and a detection steps allow the specific identification of one compound 
and its quantification with a low detection threshold. Nevertheless, this technique 
presents disadvantages such as its cost per sample, its time-to-result and its 
technicality related to separation/purification steps. Efforts are thus devoted to 
develop methods combining advantages of immunoanalysis and chromatographic 
technique without their disadvantages. Raman spectroscopy and more precisely 
Surface Enhanced Raman Spectroscopy (SERS) have been envisaged for that 
purpose and it is still extensively studied as an analytical tool for the detection of low 
concentration molecules 1. Indeed, Raman spectroscopy is a rapid, simple and low 
cost technique and it is also specific as it can discern very similar structural 
compounds.  
 
Furthermore, its lack in sensitivity can be easily overcome using SERS effect that 
corresponds to a Raman signal enhancement observed when Raman-active 
molecules are adsorbed on “nanostructured” metal surfaces 2. While a lot of 
compounds in large concentrations ranges were studied on 1D or 2D SERS 
substrates, few studies are reported on substrates composed of a porous matrix and 
metallic nanoparticles. In this context, porous nanocomposites composed of 
mesoporous silicas and noble metal Au nanoparticles were studied as SERS 
substrates as they combine three properties: the sur-concentration of molecules in 
the solid related to the high specific surface area, the molecular sieve effect related to 
size of pores in the nanometer range and the presence of nanostructured noble metal 
to generate the SERS effect.  
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 In this way, Au@SiO2 porous nanocomposite were synthetized using the sol-
gel method and characterized using conventional techniques. Then, adsorption 
properties of oxazepam, a benzodiazepine metabolite, on both pure mesoporous 
silica matrix and nanocomposites were studied. The thermodynamic aspect of the 
adsorption consists mainly on the construction of adsorption isotherms. A particular 
attention was focused on mechanisms involved during the adsorption process. 
Solvent parameters such as solubility or ionic strength were varied in order to 
displace the equilibrium  to optimize adsorbed amounts. Then, the Raman response 
of the probe molecule was studied for particular isotherms parts. The coupling 
between thermodynamics and Raman spectroscopy leads to a better understanding 
of detection performances.  
 
1- K. Kneipp, H. Kneipp, I. Itzkan, R.R. Dasari, M.S. Feld, Chem. Rev., 1999, 99, 10  
2- J.R. Lombardi, R.L. Birke, J. Phys. Chem. C, 2008, 112, 14. 
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