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• Traditional methods of identifying 
microorganisms

– Gram stain

– Culture on selective media

– Biochemical tests

– 16S sequencing

• Some limitations of traditional methods

– Time consuming, labor-intensive

– Expensive test media and reagents

Introduction
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Introduction

1996:  identification of Gram (-) and Gram (+) bacteria 
taken directly from culture using MALDI-TOF MS.
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Introduction

2008:  first publication using Biotyper strategy (Bruker).
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Introduction
What is the Biotyper strategy?

• Identifies microorganisms using 
MALDI-TOF MS to measure a unique 
molecular fingerprint of an organism.

• Measures highly abundant proteins 
that are found in all microorganisms.

• Characteristic patterns of these 
highly abundant proteins are used to 
reliably and accurately identify a 
particular microorganism down to 
the species level by matching the 
respective pattern with an extensive 
open database.
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Sample preparation

Culture stored at RT or 4C

Method 1a: 
direct transfer of one CFU
Dead easy! The matrix kills the bacteria.

For non pathogenic bacteria (the goodies)

Method 2: 
EtOH/FA extraction
FA lyses cell wall and releases proteins.

For non sporulating bacteria (the badies)

Method 3: 
TFA extraction
TFA,  stronger acid than FA, breaks off the spores.

For sporulating bacteria (the nasties!)

NB: method 2 is claimed to be the 
most efficient. If safe lab practices are 
observed, method 1 can be used for 
any type of bacteria.

Method 1b: 
Method 1 + 1uL FA
In case method 1 fails...
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Sample spotting

Spot CFU or supernatant 
onto target plate. 

Air dry.

cover with 2 μL HCCA matrix solution. 

Air dry.

MALDI-TOF analysis

HCCA: α-cyano-4-hydroxycinnamic acid MTP 384 polished steel target plate
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MALDI-TOF analysis
UltrafleXtreme MALDI-TOF/TOF MS (Bruker)
- 10 μm laser diameter for higher resolution
- 1 kHz speed
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Biotyper workflow

1/ Create a new classification project
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Biotyper workflow
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Biotyper workflow

2/ List the spotted analytes
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Biotyper workflow
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Biotyper workflow

3/ Select the parameters 
(processing and identification 
methods set by Bruker)
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Biotyper workflow

Brucker Taxonomy database contains 
4613 species of bacteria
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Biotyper workflow

4/ Finalise and launch automated analyses by clicking on “Finish”

4/ Finalise and launch automated 
analyses by clicking on “Finish” 

biotyper movie1.MOV
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Biotyper workflow
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Biotyper workflow
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Biotyper workflow
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Biotyper workflow
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Biotyper workflow
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Biotyper workflow
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Biotyper workflow
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Results
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no. reference species correct ID mean SD

1 Acinetobacter johnsonii YES 2.061 0.034

2 Bacillus cereus YES 2.041 0.023

3 Bacillus thuringiensis YES 2.116 0.000

4 Bacteroides vulgatus YES 2.107 0.061

5 Campylobacter fetus YES 2.194 0.053

6 Citrobacter freundii YES 1.919 0.140

7 Clostridium septicum YES 2.277 0.079

8 Clostridium tertium no ID 0.000

9 Enterobacter asburiae YES 2.118 0.130

10 Erysipelothrix rhusiopathiae YES 2.094 0.251

11 Escherichia coli YES 2.114 0.167

12 Mannheimia haemolytica YES 1.976

13 Mycoplasma no ID 0.000

14 Pasteurella multocida YES 2.128 0.081

15 Staphylococcus aureus YES 2.399 0.084

16 Staphylococcus chromogenes YES 2.298

17 Streptococcus dysgalactiae YES 2.422 0.023

18 Yersinia pseudotuberculosis YES 2.202 0.259

16/18 species from the reference set were successfully identified, thus 
confirming the biochemical assay results. 
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Results
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Methods 1a (direct transfer), 1b (DT + FA) and 2 (EtOH/FA) are 
comparable. Method 3 (TFA) gave no identification results.
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Results

Scores are higher for S. aureus than for E. coli.
Scores are slightly better when plate are stored at 4C.
Scores seem to decrease as culture age.
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Conclusions

• Could Biotyper become a routine technique to 
identify bacteria from animal tissues?
– MALDI Biotyper reliably identifies bacteria at the species 

level (16/18 species from the reference set). 

– Method 1 and 2 gives best scores. Method 1 is much 
simpler and time/cost-efficient.

– Storage conditions (4°C or RT)  and age of culture plate 
have a negligible effect on results.

– It’s much quicker, easier, cheaper than the traditional 
methods

YES, it could!
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Future directions

• What’s next?
– Complete Biotyper assessment using the rest of the 

reference set.

– Futher validate the strategy on “real” samples (from 
animal –Simone Warner-, or plant –Brendan Rodoni- 
tissues).

– Beside bacteria, attempt identification of filamentous fungi 
and mycobacteria (need to purchase the database).

– An honour’s student might be hired for this.
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