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In our collection…

Impact on human and animal health
• Isolates from human and animal infections
• Allergy causing species
• Mycotoxin producing species
• Isolates from patient environment



Maldi-Tof MS:
Matrix Assisted Laser Desorption
Ionisation – Time of Flight Mass 

Spectrometry



MALDI-TOF MS Principle:

Pick a colony
Place it on Maldi target

Maldi-Tof MS

Spectrum <> protein content
↓

‘unique’ for 
the micro-organism

↓
Compare it to reference 

database

extraction
procedure

Species specific fingerprints



Some particularities for fungi…
• Protein extraction procedure 

• Heterogeneity of Fungal cultures
– Spores <> Mycelium
– Centre <> Perifery

• Growth into agar plate

75% ETOH Airdry
pellet

50µL FA

50µL AN

Spot supernatant



• Databases limited

• Species complexes & taxonomic changes

• Intra- species variability



USED SYSTEM

CULTURE CONDITIONS

USED DATABASE SAMPLE PREPARATION

STUDIES SPECIES GROUP
üMore precise than microscopy
üMore cost efficient than MLGS
üLow error rate



Clinical 
strains?

QC in our 
collection

Closely 
related
species

Online 
Access:
MSI

Different
origin?

Ø Very low error rate
Ø Importance of the database
Ø Created in house:

Ø sequenced/available strains from our collection
Ø >3 strains when possible



Clinical ID
(morphology):
# 1: A. fumigatus
# 2: S. prolificans
# 3: A. niger
# 4: F. oxysporum
# 5: A. nidulans
Etc.

In our lab
(MALDI-TOF MS):
# 1: A. fumigatus
# 2: S. prolificans
# 3: A. niger
# 4: F. oxysporum
# 5: A. versicolor
Etc.

Clinical ID
(morphology)

In our lab
(MALDI-TOF MS)

Molecular Identification as gold standard

Clinical 
strains?



• 61,5% correct on species level
• 33,1% on genus level only
• 5,4% incorrect

Becker P.T., et al., Medical Mycology 52 (8) 826-34

390 isolates over 1 year period

• 95,4% correct on species level
• 1% on genus level only
• 3,3% not identified => Database
• 0,3% incorrect

Clinical
validation



Identification of filamentous fungi QC in our 
collection

Multilocus
gene

sequencing

Gold standard

Quality control of preserved batches
ISO 9001 certification

ISO 17025 accreditation



MALDI-TOF MS analysis in parallel to QC
• 446 strains (112 species, 40 genera)
• 35 double batches
=> 481 identity controls

22%

20%

9%7%

7%

6%

5%

3%

21% Aspergillus spp.

Trichophyton spp.

Scedosporium spp.

Sporothrix spp.

Penicillium spp.

Microsporum spp.

Trichoderma spp.

Fusarium spp.

Other





Results:
• 354: identity confirmed (81%)
• 44: no reference in database (9,8%)
• 60: uninterpretable (13,7%)
• 23: identified as different species (5,3%)

Ø 14 correct
Ø 9 incorrect

Microscopy + sequencing

Multilocus
gene

sequencing

• When uninterpretable or false: low number of reference strains

ISO 9001 certification
ISO 17025 accreditation



18 species in 
our collection

88%

3%

MALDI-TOF MS
135 strains

Correct clade
9% no ID

Closely 
related
species



• BCCM/IHEM fungi collection & team of Renaud Piarroux
=> In house database
– Based upon reference strains from BCCM/IHEM collection: 

sequenced & available
– Intra-species variability (>3 strains, multiple spectra per strain)

Online 
Access:
MSI

http://bccm.belspo.be/about-us/bccm-ihem



1913 strains, 938 species, 246 genera





Different
origin?



Isolation of 290 strains

March 2017 September 2017

ZOO:  strains from turtle and penguin

Private Lab: practitioners treating pets

Public Lab: farm animals (miscarriages in 
cattle)

Multilocus
gene

sequencing

Gold standard

89% / 99%

1%



Conclusion

• Reliable, fast & objective identification tool
• Gold standard remains MLGS
• Implemented in QC in our collection + 

identification service
• ↗ accuracy ↘ TAT
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