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  Face to: 

• Noticeable increase in bacterial diseases reports in marine molluscs 
          Bacteria of Vibrio genus : the genus the most involved during mortality events 
 
• Difficulties in rapid identification of Vibrio spp.  

 

 

  

 

 

Important to increase reactivity for monitoring program    
  

 

  

Our Objective…  

 MALDI-TOF MS development 
  
 

 

  
Quicker identification and characterization of Vibrio spp.  
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The MALDI-TOF MS (Matrix-assisted Laser Desorption/Ionisation Time of flight)  

 
 

Mass spectrometry 
technique : 
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analysis 

Separation (m/z) 

Acceleration  

 Cristallization :  
Sample + matrix 
(photosensitive) 

5136.340

6274.561

7172.3924277.633
2566.205

3136.279 8369.019

9260.802

10281.174

5676.159

11348.261

Vibrio aestuarianus 12-122 1T1 Labocea 0:D1 MS Raw

0

1

2

3

4x10

In
te

n
s
. 
[a

.u
.]

Vibrio europaeus 07-108 T1 Labocea 0:A1 MS Raw

0

1

2

3

4

4x10

In
te

n
s
. 
[a

.u
.]

5181.1574277.277

6168.667

3082.766

7177.402 9466.394

8083.942

5643.923

10301.153

11131.376 13151.672 14948.962

SB - Vibrio harveyi 08-077 4T2 0:D1 MS Raw

0.0

0.2

0.4

0.6

0.8

1.0

4x10

In
te

n
s
. 
[a

.u
.]

2000 4000 6000 8000 10000 12000 14000 16000 18000
m/z

Identification 

Protein spectrum :  
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Comparison  
Bacterial spectrum vs  
Spectra in a database   

Detection 

Desorption 
Ionisation 
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Recent development of Maldi databases in marine sciences (Biotyper Bruker, Erler 
and al. 2015). 
 
But these existing databases contain very few marine bacteria  
 

 How to develop  MALDI-TOF MS ?   

Creation of a Vibriobase 

A MALDI-TOF MS database 
Specific to Marine Vibrio   
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How to generate this database ? 

RAW 

SPECTRA   

ACQUISITION 

BACTERIA 

STRAINS 

CULTURE 

PERTINENT 

BACTERIAL 

STRAINS 

SELECTION  

REFERENCE 

SPECTRA  

CREATION  

SPECTRA 

SELECTION 

MALDI-TOF  

DATABASE 
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How to generate this database ?  

SELECT 

PERTINENT 

BACTERIAL 

STRAINS  

• Strains from mortality episodes (since 1988) in France 

• Isolated from oysters, mussels, clams, abalones, cockles 

=  121 strains 

V. aestuarianus 
 

 

Travers et al. 

V. tapetis  

V. harveyi  

V. jasicida 

V. rotiferianus 

 

V. bivalvicida  

V. europaeus 

V. tubiashii 

V. orientalis  

V. coralliilyticus 

V. neptunius  

V. ostreicida 

Other strains in Harveyi, Mediterranei and 
Orientalis clades 
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How to generate this database ?  

SELECT 

PERTINENT 

BACTERIAL 

STRAINS  

• Culture on three different media :  

    - Zobell 

    - 1,5% salt TSA 

    - Marine Agar 

 

• By three collaboratoring labs (Labeo, 
Labocea and Qualyse) 

 

• To increase the diversity of conditions to 
obtain strong results   

 

 

 

 

 

 

 

BACTERIA 

STRAINS 

CULTURE 

Ifremer 
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How to generate this database ?  

SELECT 

PERTINENT 

BACTERIAL 

STRAINS  

• Generation of 24 raw spectra / strain / medium 

 

• 72 spectra / strain  

 

 

 

 

 

 

 

BACTERIA 

STRAINS 

CULTURE 

RAW SPECTRA   

ACQUISITION 
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How to generate this database ?  

SPECTRA  

SELECTION  

• Use of different methods of spectra analysis : 

   - Visual method (Flexanalysis software) 

   - Statistical methods (PCA clustering and CCI matrix) 

      

 

 

 

 
 

 

• To keep the most specific spectra 
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How to generate this database ?  

SPECTRA  

SELECTION  

• Reference spectrum = MSP (main projection 
spectrum) 

 

•  1MSP / strain = compilation of  selected spectra 
obtained in the three different media 

 

 

 

 

 

 

 

 

 

 

 

REFERENCE 

SPECTRA  

CREATION  
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How to generate this database ?  

SPECTRA  

SELECTION  

• All the MSP created constitute the Vibriodatabase 

• This database contains 121 MSP  

 

 

 

 

 

 

 

 

 

 

MALDIT-TOF 

DATABASE 

REFERENCE 

SPECTRA  

CREATION  
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Step 1 : test of the created MSP with existing databases     

MSP of species present in databases 

96%  
of MSP well-identified   

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

V. ostreicida (n=2)

V. mediterranei (n=1)

V. brasiliensis (n=1)

V. orientalis (n=6)

V. neptunius (n=2)

V. coralliilyticus (n=7)

V. natriegens (n=1)

V. mytili (n=1)

V. campbellii (n=1)

V. rotiferianus (n=11)

V. harveyi (n=8)

V. alginolyticus (n=1)

V. aestuarianus (n=37)

All strains (n=79)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

V. variabilis (n=1)

V. sagamiensis (n=1)

V. owensii (n=1)

V. maritimus (n=1)

V. cortegadensis (n=1)

V. jasicida (n=4)

V. bivalvicida (n=6)

V. europaeus (n=11)

V. tubiashii (n=1)

V. hepatarius (n=1)

V. sinaloensis (n=1)

V. tapetis (n=13)

All strains (n=42)

MSP of species not present in databases 

No identification or miss-
identification for all strains  

0 - 1,69 1,70 - 1,99 2  - 3 
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V. aestuarianus  

Mediterranei clade 

V. harveyi 

V. alginolyticus  

V. Rotiferianus 

V. owensii 

V. mytili 
V. Sagamiensis  

V. natriegens   

Harveyi 
clade 

V. tapetis 

V. bivalvicida 

V. europaeus 

V. oralliilyticus  

V. tubiashii  

V. orientalis 

V. neptunius  

V. ostreicida 

V. Brasiliensis  

V. sinaloensis 

V. jasicida 

V. campbellii 

   

 Good discrimination between species   

V. cortegadensis 

Step2 : Create a dendogramm with our newly created MSP    
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Step 3: MALDI-TOF Vibriobase validation 

DATABASE 

TEST 

 Obtained spectra were tested with : 
  
      - The newly created Vibriobase 
      
   To be validated 
 

 
  3 raw spectra obtained / strain : direct transfer 
 
  3 raw spectra obtained / strain: protein extract 
 

BLIND TEST 

OF 100 

VIBRIO 

STRAINS 

 
   Analysed by three French collaborators (three different media) 
 
   Two protocols were tested Direct transfer (bacteria colony) and 

protein extract 
        

RAW 

SPECTRA   

ACQUISITION 

Logarithmic score 
value  

0 - 1,69 1,70 - 1,99 2  - 3 
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Validation : blind test with 100 new bacterial strains  

Direct transfer 

Lab 1 

  

• With direct transfer  and protein extract : majority of tested strains well-identified 
 
• The mismatching occured mainly with :  

 
      V. europaeus / V. tubiashii 
      V. hepatarius / V orientalis 
      V. owensii / V. jasicida 

 94 %  

Protein extract 

 94 %  
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Direct transfer 

Lab 2 

  

• With direct transfer and protein extract : majority of tested strains well-identified 
 
• The mismatching occured mainly with :  
  
      V. europaeus / V. tubiashii  
      V. hepatarius / V orientalis 
      V. owensii / V. jasicida 

 86 %  

Protein extract 

 87 %  

Validation : blind test with 100 new bacterial strains  
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Direct transfer 

Lab 3 

  

 86 %  

Protein extract 

 85 %  

• With direct transfer  and protein extract : majority of tested strains well-identified 
 
• The mismatching occured mainly with :  
  
      V. europaeus / V. tubiashii  
      V. hepatarius / V orientalis 
      V. owensii / V. jasicida 

Validation : blind test with 100 new bacterial strains  
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01002003004005006007008009001000

Vibrio aestuarianus aestuarianus 03-008 T_63

Vibrio aestuarianus edule 12-122 2T3_71

Vibrio aestuarianus francensis 02-041_67

Vibrio bivalvicida CECT 8855_61

Vibrio brasiliensis DSMZ 17184T_60

Vibrio tubiashii DSM 19142 T_64

Vibrio europaeus CECT 8136_65

Vibrio coralliilyticus LMG 19607T_53

Vibrio neptunius DSM 17183_70

Vibrio hepatarius DSM 19134_66

Vibrio orientalis LMG 7897T_62

Vibrio sinaloensis CECT 7298_39

Vibrio harveyi 08-075 3T2_61

Vibrio harveyi carchariae LMG 7890_66

Vibrio jasicida CECT 8524_62

Vibrio rotiferianus 8T6 4_68

Vibrio tapetis RP 1703_60

MSP Dendrogram

Distance Level

 Focus on identification limits… 

 
• High matching score (>2,3) of  : 
   
      - V. europaeus with V. tubiashii  
      - V. hepatarius with V. orientalis 
      - V. owensii  with V. jasicida 

 
• Species very close regarding MALDI-TOF 

biotyper Tree   
 
• V. europaeus and V. tubiashii recently 

dissociated and were classified as the 
same species 
 

• Just one strain of V. owensii in the 
database  
 

Dendogram on the basis of the MSP spectra (Maldi Biotyper) 
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Conclusion 

 
• The MALDI-TOF database  created  contains 121 strains  of Vibrio specific  
      to marine molluscs 

 
•  A majority of Vibrio species were well-identified with a good specificity 

 
•  MALDI-TOF Database can be used as routine diagnostic for rapid  
       identification   

 
•  The direct transfer method can be used for greater spead 

 

Real progress compared to time-consuming classical methods  
to identify correctly Vibrio  
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Perspectives  

• To make this database freely accessible  
 

•  To extend this database by including bacteria of the Splendidus clade  
 

•  To characterize Vibrio species at population level : identification of specific peaks    
      spectrum to discriminate  vir + / -  

THE 
VIBRIODATABASE The final objective :   

 Sequencing and MALDI-TOF databases  for characterization 
 

 To recommend relevant method for species identification (housekeeping genes, genome 
sequencing or MALDI-TOF) 

  
 To be able to provide well-characterized strains to other European labs in order to identify 

quicker new genotype in Europe 
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Thank you for your attention ! 

Acknowledgments :   

LEMAR-Plouzané – Jean-Louis Nicolas (V. coralliilyticus, V. aestu.) 
LEMAR-Plouzané – Christine Paillard (V. tapetis) 
PFOM-Roscoff – Frédérique Le Roux (Splendidus and Harveyi clades) 
IHPE-Montpellier – Delphine Destoumieux (Harveyi clade) 

LNR-LRUE 


