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MALDI-TOF for bacterial identification 
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Identifying microorganisms: 

new solutions for the future 

The most common pratice in clinical 

routine: 
 
 

 

 

 

 

 

 

 



Identificazione rapida batteri aerobi, anaerobi, micobatteri e miceti 

MALDI-TOF   
(Matrix Assisted Laser Desorption Ionization – Time of Flight) 

Lanciato a Maggio 2011 in Europa, il VITEK® MS 

consiste in uno strumento per la spettrometria 

di massa e una soluzione informatica progettati 

per l’identificazione rapida di microrganismi basata 

sulla tecnologia MALDI-TOF.  

L’identificazione microbica viene raggiunta tramite 

l’ottenimento di spettri, analizzati con l’ausilio del 

database presente nel VITEK®MS. 

 

 

  

 

 

 

I picchi di questi spettri vengono 

confrontati con il profilo tipico di una 

specie, genere o famiglia di microrganismo, 

per dare un’identificazione microbica. 1946 

specie identificabili 
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Matrix Assisted Laser Desorption/Ionization Time-Of-Flight  

Mass Spectrometry 

 

Developed in 1980‘s by  :  

Karas & Hillenkamp in Germany and Tanaka et al in Japan. 

 

 

 

 

 

 

First commercial apparatus in 1991 

Nobel Prize for Chemistry to K. Tanaka in 2002 

The Inventors of MALDI 

4 



MALDI-TOF   
(Matrix Assisted Laser Desorption Ionization – Time of Flight) 
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Current Identification Methods 
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species 

definition & determination 
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Modern microbial taxonomy: 

 proteomics & genomics  

protein bacterial cell 

DNA 

genome 
proteome 

DNA 

fingerprint 
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The MALDI Concept 

• mixing of an analyte 
and a matrix 

 

The 
concept:   

• Generation of gas 
phase ions The 

result:   
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Concept : Mass analysis 
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MALDI Mechanism 
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Laser 

matrix & analyte 

Sample support 
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1.  Sample (A) is mixed with 

excess matrix (M) and dried 

on a MALDI target 

2.  Laser ionises matrix 

molecules 

3.  Sample molecules are 

ionized by proton transfer 

from matrix:  

 MH+ + A    M + AH+. 
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Linear time-of-flight mass spectrometer 
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Reflector time-of-flight mass spectrometer 

m1 = m2    v1 < v2 

l mass range up to 350 kDa 

l high sensitivity 

l low resolution 

l mass range up to 5000 Da 

l low sensitivity 

l high resolution 

MALDI-TOF MS:  

Linear and reflector modes 
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template

matrix/analyte
crystals

acceleration
zone

field-free
drift range

grid electrode

desorption 

ionization 

acceleration 

separation 

detection 

MALDI-TOF MS: basic principles 

At a glance 
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VITEK MS-DS target slide 

with 48 positions 

The Workflow :  

Step 1 – Sample preparation 

selection and transfer 

of cell from a single 

colony  

 

 addition of 1µL Matrix solution  

selection and transfer 

of cell from a single 

colony of calibrant strain 

 

http://images.google.de/imgres?imgurl=http://www.daigger.com/assets/product_images/4251a.jpg&imgrefurl=http://www.daigger.com/catalog/department/d-Microcentrifuge+Tubes/Microcentrifuge+Tubes&h=200&w=151&sz=3&hl=de&start=24&um=1&tbnid=uzoYmfsRbgU3tM:&tbnh=104&tbnw=79&prev=/images?q=eppendorf+tube&start=20&ndsp=20&svnum=10&um=1&hl=de&sa=N
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automated spectrum acquisition ~1 min 

depending on the sample quality 

ionisation of intact proteins and 

molecular weight measurement 

The Workflow :  

Step 2 – Measurement 
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Power Ionising Vacuum NegativePower Ionising Vacuum NegativePower Ionising Vacuum Negative

Spectrum processing 

and Peak list creation 

Peak list transfer 
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The Workflow :  

Step 3 – Analysis - Identification 
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Comparison 
with the 
database 

Computation 
with an 
algorithm 

Identification 
of the 
microorganism 

coli 

Escherichia 

E.coli 

Digestive tract 


