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Departments: MICA, CEPIA, P3AN
Carnot Institute « Qualiment » (since 2016)

130-140 persons
83 tenure staff
(39 researchers and professors; 
44 technicians and engineers)

~25 Docs and Post-Docs / year

~15 Students (Master)

16 members of R&D dept (private sector)

Milk & Egg Science and Technology
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STLO: main research areas

Increase the knowledge on molecular and supramolecular
structure of milk and egg components

Understand protein-protein, protein-lipid, protein-mineral 
interactions leading to expected technological and bioactivity
functionalities and understand their digestion

Analyze transfers during technological processes

Characterize interactions between bacterial
communitiies/environment in relationship with product
quality, food safety and probiotic activity 
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• 654 Conferences (514 with
proceedings)

• 203 Posters

376 papers in peer-reviewed journals
(74% in Q1)

• 88 % with partners outside STLO
• 48 % with foreign partners

104 papers dedicaded to dessimination towards

professionals and large public. 

5 patents incl. 2 softwares
• SD2P (31 licences), 8 countries
• Milk Salt (7 licences)

• 86 Book chapters
• 9 Book editions

PRODUCTION & VALORISATION (2014-2018)

Brazil

UK

Tunisia

China

Spain
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ItalyNZLSwitzerland

Germany
Ireland

Argentina

Belgium

Canada

Israël
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Intensified

International Collaborations (2014-2018)

IJL 
BACTINFLAM

IJL 
FOODPRINT

Brazil
Great Britain
Tunisia
China
Spain
USA
New-Zealand
Switzerland
Italy
Germany
Argentina
Ireland

Ongoing
Canada
Australia
Turkey
Denmark
Russia
Portugal
Netherland
Belgium
Luxemburg
Norway
Sweden
Finland
Poland
Hungaria
Greece

Emerging
Austria Croatia Slovenia
Tchec Republic
Corea Japan Indonesia
Pakistan
Saoudi Arabia Israël
Nicaragua Costa Rica
Kasakhstan Iran
Morocco Algeria
Mexico
Niger South Africa
Cameroon International Research Network 
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Understand the way bacterial communities work to control and use 
their potential towards target functionalities

Maitriser
les flores
négatives

Potentialiser
les flores
positives

Animal Health Health and wellbeing

Develop functional food 
against modern lifestyle 

diseases

Sustainability, food safety and quality

Develop safe, healthy, sustainable and hedonic fermented 
foods

Reduce the safety and spoiling risks

Offer alternatives to 
antibiotic treatments

Microbio team



Rencontre INRA – Op+lait 21-22/11/2019

UMR1253 STLO

Science et Technologie du Lait et de l’Oeuf

INRA Bretagne-Normandie

Vésicules extracellulaires de 
Staphylococcus aureus. 
Composition et rôle en 

contexte mammite

Natayme R. Tartaglia
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Extracellular Vesicles

Exosome
Bacterial EVs

Microvesicle

Apoptotic Body
Cell

30-100  nm

100-1000 nm

1000-5000 nm

8-12 µm

EVs subpopulations

Universal cellular process

DNA

RNA

Protein

Lipoprotein

 Nano-sized particles 

 Phospholipid bilayer

Proteins
Lipids
DNA
RNA

Microbial cell wall

Microbial cytoplasm

Pinch off from the bacterial membrane 

Brown et al., 2015; Lee et al., 2009
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1980

Extracellular vesicles
(EVs)

Eukaryotic

Harding et al. 1983
Pan et al., 1983

1973

Fungal EVs
Takeo et al., 1973

1990

Extracellular vesicles
Gram-positive

Dorward & Garon, 1990

2007

Fungal EVs characterization
Cryptococcus neoformans

Rodrigues et al., 2007

2008
Parasites

Leishmania donovani

Silverman et al., 2008

2011
Staphylococcus aureus 

In vitro

Gurung et al., 2011

1960

Outer-membrane vesicles
(OMVs)

GRAM-NEGATIVE

Escherichia coli

Knox et al., 1966; Work et al., 1966

2009

Extracellular vesicles (EVs)

GRAM-POSITIVE
Staphylococcus aureus 

Lee et al., 2009

1940

First evidence
of EVs

Extracellular vesicle discovery timeline
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MacDonald et al., 2012

Defensive functions

Offensive functions

Secrete and deliver
virulence factors

Disrupt tissue 
architecture

Elicit inflammatory
response

Kill competing
bacteria

Concentrate and activate
toxic components

Share antibiotic
resistance

Enable biofilm 
formation

Suppress immune 
responses

Decoys for 
bacteriophage

Relieve membrane 
stress

Bacterial EVs

Intercellular communication 

Role in S. aureus pathogenesis is still poorly
documented
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Comparative analysis

S. aureus Newbould 305

S. aureus RF122

S. aureus O46

S. aureus O11

S. aureus Mu50

S. aureus MW2

S. aureus O11S. aureus O46S. aureus RF122

Chronic Severe Subclinical Gangrenous

S. aureus N305

Nosocomial Community

Bouchard et al., 2012; Prasad and Newbould, 1968; Herron et al., 2002, Herron-Olson et al., 2007
Le Maréchal et al., 2011; Vautor et al., 2009; Kuroda et al., 2001; Baba et al., 2002
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EVs characterization

S. aureus RF122

S. aureus O46

S. aureus O11

S. aureus MW2

S. aureus Mu50

S. aureus N305

Bovine Ovine Human

S. aureus N305
S. aureus RF122

S. aureus O46
S. aureus O11

S. aureus Mu50
S. aureus MW2



15

EVs characterization

S. aureus RF122

S. aureus O46

S. aureus O11

S. aureus MW2

S. aureus Mu50

S. aureus N305

Bovine Ovine Human

S. aureus N305
S. aureus RF122

S. aureus O46
S. aureus O11

S. aureus Mu50
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Distribution of COGs
S. aureus N305
S. aureus RF122

S. aureus O46
S. aureus O11

S. aureus Mu50
S. aureus MW2

261 proteins identified
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Distribution of COGs
S. aureus N305
S. aureus RF122

S. aureus O46
S. aureus O11

S. aureus Mu50
S. aureus MW2

261 proteins identified
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Distribution of COGs
S. aureus N305
S. aureus RF122

S. aureus O46
S. aureus O11

S. aureus Mu50
S. aureus MW2

261 proteins identified
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CD-1
Female and male mice

Mating
2 weeks 1 week 12 days 24 hours

Intraductal inoculation

Sacrifice

Isolated

Dissection

Control groups

 PBS
 S. aureus N305 (117 CFU)
 S. aureus N305 HK (100 CFU)
 LTA (10µg)

Experimental groups

 EVs 1µg
 EVs 10µg

Mammary tissue

Hematoxylin and eosin stain

Cytokines assay

40 CD-1

Evelyne Meyer
Koen Breyne

Do EVs  induce an effect in vivo?
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Living N305 HK N305 LTAPBS EVs 1 µg EVs 10 µg

Healthy mammary
glands

Moderate lesions

Negative control Positive controls Tests

Severe lesion
(hemmorrhage)

Moderate lesions

Do EVs  induce an effect in vivo?
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Living N305 HK N305 LTAPBS EVs 1 µg EVs 10 µg

Healthy mammary
glands

Moderate lesions

Negative control Positive controls Tests

Severe lesion
(hemmorrhage)

Moderate lesions

Do EVs  induce an effect in vivo?
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Positive controls TestsNegative control

Living N305 HK N305 LTAPBS EVs 1 µg EVs 10 µg

PMN

PMN PMN

Polymorphonuclear cells
Lumen of alveolus

Do EVs  induce an effect in vivo?
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Positive controls TestsNegative control

Living N305 HK N305 LTAPBS EVs 1 µg EVs 10 µg

PMN

PMN PMN

Polymorphonuclear cells
Lumen of alveolus

Do EVs  induce an effect in vivo?



Macrophage inflammatory
protein 2

Keratinocyte
chemoattractant

Monocyte chemoattractant
protein 1

B-cell activating factor
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Macrophage inflammatory
protein 2

Keratinocyte
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Monocyte chemoattractant
protein 1

Regulated on activation, normal
T cell expressed and secreted

B-cell activating factor
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Macrophage inflammatory
protein 2

Keratinocyte
chemoattractant

Monocyte chemoattractant
protein 1

Regulated on activation, normal
T cell expressed and secreted

B-cell activating factor
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EVs act as a “proxy” in Gram positive pathogens?

 S. aureus N305 EVs are non cytotoxic in vitro

 S. aureus N305 EVs modulate the epithelial immune response in vitro

 S. aureus N305 EVs induce a dose-dependent PMN recruitment after 

intramammary infection

 S. aureus N305 EVs induce a dose-dependent production of chemokines 

after intramammary infection

What about other Gram positive bacteria (food-grade 

and probiotic bacteria)?

Conclusions
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