
Just Do It with a MALDI!  

Are Microbiologists Mutating into Chemists? 



• Non-invasive molecular imaging techniques 

Cardiology Brain functions Anatomy 

1960: Creation on  Nuclear Magnetic  
Resonance (NMR) 
 
Nowadays: Leader in Pre-clinical Imaging (MRI) 
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Bruker BioSpin Group 

Magnetic Resonance 
Spectroscopy (MRS) 

Preclinical Imaging (PCI) 

Bruker CALID Group 

Mass spectrometry 
(Daltonics) 
  

Infrared & Raman 
spectroscopy (Optics) 

Bruker NANO Group 
 

Bruker Nano Surface 

Bruker EST (BEST) 

Supercon wire and 
devices => NMR 

Applied, Industrial and 
Clinical (AIC) 

Bruker Nano Analytics 

X-ray analysis 

CBRNE (Detection) 
CALID = Chemical, Applied Markets, Life 
Science, In-Vitro Diagnostics, Detection 

BEST: Bruker Energy and 
Supercon Technologies 

Bruker Corporation 
Divisions 

IAFP  Europe                                                                                                                                                                2017 



Proteomics & Metabolomics Analyses 
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FoodOmics 
Cifuentes, 2009. J. Chromatogr. A. 1216, 7109 



FoodOmics 
Cifuentes, 2009. J. Chromatogr. A. 1216, 7109 

Culture media  

FoodOmics 

Computational analyses 
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MALDI Biotyper - Basics  
Matrix Assisted Laser Desorption / Ionization  
Time Of Flight Mass Spectrometry 
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MALDI Biotyper - Basics  
Matrix Assisted Laser Desorption / Ionization  
Time Of Flight Mass Spectrometry 

Time-of-Flight 

Ekin = mv2/2 

m/z values 

Intensity 

m/z 

IAFP  Europe                                                                                                                                                                2017 



4
3
6
4
.0

6
 

5
3
8
0
.6

4
 

6
2
5
4
.6

4
 

6
3
1
5
.4

9
 

5
0
9
6
.0

1
 

7
1
5
7
.6

5
 

7
2
7
3
.8

7
 

6
4
1
0
.9

0
 

7
8
7
0
.6

2
 

8
3
6
8
.9

9
 

0 

1000 

2000 

3000 

4000 

5000 

In
te

n
s
. 

[a
.u

.]
 

4000 4500 5000 5500 6000 6500 7000 7500 8000 

m/z 

ribosomal Protein m/z

RL36 4364,33

RS32 5095,82

RL34 5380,39

RL33meth. 6255,39

RL32 6315,19

RL30 6410,60

RL35 7157,74

RL29 7273,45

RL31 7871,06

RS21 8368,76

E. coli 

Mass range calibrated 
2,000 – 20,000 Da 

MALDI Biotyper - Basics  
Robust identification method, as it relies on 
the highly abundant proteins 

Mostly intracellular, hydrophilic 

proteins and primarily ribosomal 

components or other noncatalytic, 

structural complexes 
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 Routine testing 

Easy and short workflow 

    1 isolate 
       

    1 spot 
    

    1 drop 

    1 clic 

 Easy and short handling 
 Direct transfer 
 

1 isolate Approx 20 sec 

48 isolates Approx 10 min 

95 isolates Approx 18 min 

1
 r
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m
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 Routine testing 

Easy and short workflow 

 Unsupervised 

Main Spectra  
& Updated  

Library 

 Short time-to-result, including  
. Bacterial test standard  
. Drying of matrix  
. Mass spectrum acquisition 
 
 
 

1 isolate Approx 15 min 

48 isolates Approx 35 min 

95 isolates Approx 60 min 

Bacteria, yeasts and molds 
 
 
 
 
5 to 10% alternative sample preps 

 

YEAR 
 

Update 

 Spectrum 
acquisition 
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Tested isolate is matched 
against each Main Spectrum 
(MSP) in the library 
 
Calculation of a matching score 
based on: 

 
Matches MSP to unknown 
 % matches of the reference spectrum

 (e.g. 6/10) 
  

Matches unknown to MSP 
 % matches of the unknown spectrum

 (e.g. 6/20 = 3/10) 
 

Correlation of intensities 
 value of intensity correlation 
 
 

MALDI Biotyper - Bioinformatics   
Unsupervised Main Spectra (MSP) concept 
Score base pattern matching 
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MALDI Biotyper - Bioinformatics   
Unsupervised Main Spectra Concept 
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MALDI Biotyper RUO library 
Updates since 2010 

rDNA and relevant housekeeping genes sequencing  
According to molecular taxonomy 

Clinical, environment, industrial, and veterinary and isolates provided by collaborating 

partners, round robin strains and strains from isolates from accredited ISO 9001:2008 

certified strain collections 
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Bruker MBT Compass Library 

(version April 2017) 

 

7,311 MSPs  

2,509 different species 

 

 
 

07/04/2017 15 

MALDI Biotyper 
RUO Reference library  

Bacteria & Yeasts 

Every Microorganism  

could be of Relevance 

FOR RESEARCH USE ONLY 



 

45 genus, 129 species – 366 strains  

MALDI Biotyper library 
Fungi Library 
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Rank Matched Pattern 
Score 

Value 

1 
Pseudomonas aeruginosa  

ATCC 27853 THL 
1.983 

2 
Pseudomonas aeruginosa 

 A07_08_Pudu FLR 
1.943 

3 
Pseudomonas aeruginosa  

19955_1 CHB 
1.821 

4 
Pseudomonas aeruginosa  

DSM 50071T HAM 
1.78 

5 
Pseudomonas indica  

DSM 14015T HAM 
1.55 

6 
Pseudomonas jinjuensis  

LMG 21316T HAM 
1.49 

7 
Pseudomonas resinovorans  

LMG 2274T HAM 
1.417 

8 
Pseudomonas citronellolis  

DSM 50332T HAM 
1.393 

9 
Pseudomonas taetrolens  

LMG 2336T HAM 
1.349 

10 
Pseudomonas libanensis  

CIP 105460T HAM 
1.282 

Rank Matched Pattern 
Score 

Value 

1 
Pseudomonas aeruginosa 

DSM 1117 DSM 
2.188 

2 
Pseudomonas aeruginosa 

8147_2 CHB 
2.179 

3 
Pseudomonas aeruginosa 

ATCC 27853 THL 
1.983 

4 
Pseudomonas aeruginosa 

A07_08_Pudu FLR 
1.943 

5 
Pseudomonas aeruginosa 

19955_1 CHB 
1.821 

6 
Pseudomonas aeruginosa 

DSM 50071T HAM 
1.78 

7 
Pseudomonas indica 

DSM 14015T HAM 
1.55 

8 
Pseudomonas jinjuensis 

LMG 21316T HAM 
1.49 

9 
Pseudomonas resinovorans 

LMG 2274T HAM 
1.417 

10 
Pseudomonas citronellolis 

DSM 50332T HAM 
1.393 

BDD v1 

BDD v2 

MBT Library  
No impact of the updates 
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Collaboration with U.S. Centers for Disease Control and Prevention, CDC 

 

 

 

 

 

 

 

 

 

 

 

 

MALDI Biotyper 
Open microbiology concept 
MicrobeNet by CDC 
 

 
The MBT “Open Microbiology” concept enables this initiative! 

IAFP  Europe                                                                                                                                                                2017 



rDNA & specific 
gene sequencing 

 

Project creation 
« In-house Library » 

Inc sub-typing 
 

 
Dendrograms 
& statistics 

 

 

Mass Spectrum 
Profile (MSP) 

20 MSPs > reference 

 
MBT Library  

Reference Spectra 
7311 MSPs/2509 species 

 
 
 

 

 

Open system 
 

For instance, 
NCBI website 

CDC MicroneNet 
 

 SUMMARY 

 

Routine 

testing 

R&D 

applications 
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 Review 
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FoodOmics 
Cifuentes, 2009. J. Chromatogr. A. 1216, 7109 
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Culture media  

FoodOmics 

WGS, MBT, but as well 
metagenomics, metabolomics, 

proteomics, culturomics… 
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…Clinical world 
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Identification of specific biomarkers 

Q4  - 2016 Bruker  Daltonics 



Complementarity  
WGS & MALDI Biotyper 
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CulturOmics 

IAFP  Europe                                                                                                                                                                2017 



CulturOmics 
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Food microbiomes, e.g 
fermentation and ripening 
microbiomes, biofilms, etc… 



FoodOmics 
Cifuentes, 2009. J. Chromatogr. A. 1216, 7109 

Culture media  

FoodOmics 
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CulturOmics might improve 
innovation in culture media enabling 

further strains characterization, 
particularly for new species 



Are Microbiologists Mutating into 
Chemists? 

IAFP  Europe                                                                                                                                                                2017 

1. Improve microbial risk assessment 
2. Develop pharma-food concept 



Thank you, and see you in  
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