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MALDI-TOF MS 

Matrix Assisted Laser Desorption Ionization 
Time-Of-Flight Mass Spectrometry 

Sabouraud + Ab, 3 jours 

Protein 
extraction 

Direct deposit 





1. IDENTIFICATION 



Building of the BCCM/IHEM MALDI-TOF MS 
spectra database. In collaboration with the Aix-
Marseille University, CHU Timone (Prof. R. Piarroux) 
 

 

Containing ca. 1200 
reference spectra/strains 

representing ca. 600 species 
of moulds (including 

dermatophytes) 





Clinical ID 
(morphology) 

#1: A. fumigatus 
#2: A. fumigatus 
#3: A. niger 
#4: S. prolificans 
#5: F. oxysporum 
#6: A. fumigatus 
#7: A. nidulans 
Etc. 

Clinical ID 
(morphology) 

#1: A. fumigatus 
#2: A. flavus 
#3: R. arrhizus 
#4: A. versicolor 
#5: F. oxysporum 
#6: A. fumigatus 
#7: A. fumigatus 
Etc. 

MALDI-TOF ID  
#1: A. fumigatus 
#2: A. fumigatus 
#3: A. niger 
#4: S. prolificans 
#5: F. oxysporum 
#6: A. fumigatus 
#7: A. versicolor 
Etc. 

MALDI-TOF ID  
#1: A. fumigatus 
#2: A. flavus 
#3: R. arrhizus 
#4: A. versicolor 
#5: F. oxysporum 
#6: A. fumigatus 
#7: A. fumigatus 
Etc. 

DNA sequencing 



ID at genus level 94.6% correct 96.7% correct 

ID at species level 61.5% correct 85.6% correct 

ID limited to genus: Fusarium sp., Penicillium sp., Mucorales, etc. 

  

390 isolates analysed 

• MALDI-TOF MS shows similar robustness than microscopy but is more 
accurate 

• Misidentifications due to lack of discrimination for some species, quality of 
the spectra, etc. 

if score 
>1.70 

Unless 95.4% 
correct!!! 













Marinach et al. 2009 

2. Drug resistance detection 

MPCC: minimal profile change concentration 

Profile shift 



De Carolis et al. 2012 

CCI = composite correlation index 

More related 
to Maximum 

CCI 



Saracli et al. 2015 

64    32    0 64    32    0 

R strain SDD strain 

32 



Drug resistance detection by MALDI-TOF MS 

Technically 
possible 

High workload 

Interesting compared to standard reference methods 
(EUCAST, CLSI)??? 



3. Strain typing 

Pulcrano et al. 2012 

19 strains over a 4 
years period 



Microsatellite markers MALDI-TOF MS 

2007-2009 
2010-2011 



Dhieb et al. 2014 

• Reference database (32 strains) with representatives 
of the 4 genetic clades (I, II, III, IV) 

• 102 clinical isolates compared to the reference 
database 



Clade I 
Clade II 
Clade III 
Clade IV 



45% matching between isolates and the reference spectra 



A. Prakash et al. 2015, Clinical Microbiology and Infection, in press 
doi: 10.1016/j.cmi.2015.10.022 

104 Candida auris isolates from India, Brazil and South Africa, Korea, Japan 

AFLP MALDI-TOF MS 



Take home message 

The use of MALDI-TOF MS in mycology: 
 
- For species identification 
 
- For drug resistance detection 
 
- For strain typing 
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