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1. IDENTIFICATION
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Detected Species Log[Score]
- Fuzarium proliferatum IHEM5EE3
& | Fuzarium proliferatum IHEMBES9 3 2,580
& | Fuzarium proliferaturn IHEMEES9 2534
& | Fuszariurm proliferatum IHEMBES9 4 2,372
& | Fuszariurm proliferatum IHEM9573 3 2277
& | Fuzarium proliferatum IHEMBESS 2 2.211
& | Fusarium praliferatum IHEM9573 2,203
& | Fuzarium proliferaturn IHE 3820 2,094
& | Fuszariurm proliferatum IHEM9573 2 2,087
& | Fuzarium proliferatum IHEM25EE7 3 2,050
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Building of the BCCM/IHEM MALDI-TOF MS

spectra database. In collaboration with the Aix-
Marseille University, CHU Timone (Prof. R. Piarroux)

BCCM-HEM
Vew Favortes Tooks Hep

Address | LD XMSPs BCCMIMEN

Folders

& (2 Asperghus persh MEMAL3_06009
& (2 Asperghus perst IHEMED0_DH10
() Asperghss prolferars DEMS219_06009

D Aspergls rerictus IHEMZI21_OM10
& LD Asperghs restrictus HENZ273 04255
® (3 Aspergihus sdlercticrum IHEMI5821_03530

X Cadospornm elatum DEMSI42_ 03527

23 Cizdosporium ramatenshm HEMIEISD_O4410
) Cladosporium 5p. MEMZISI)_03951

12 Cladosponm sphserospermu IMEMZSI11_G9530

22 Civicaps puapares DEMIDLL 06406

(I Ceronadhys 1oses BEMITL_OKAO

23 Coxhiobeds heterosrophus HEMSS81 06496
() Colletatrichum crasses DEMISA7_06572
3 Canudobobss corcnstus HEM21966 06752

3 Cormcthyrum palmerum DEML237_D64%6.
(3 Conoplea mangencts IEMATL1_0#42

() Epkcoccum iz IHEM720,_06572

3 Gelssrospers caompers DEMISS6_06005
C)Geormyces surahus M 2518 ONZS5
C)Geormyces surahus HEM 2816 ONAD

# D Aspargus spmbrcous IHEVNI04_06A%6. = (3 turctamm amstobodans HEMEOZ =) bolvinss MEMIST_0N410
03 Asperols sprudons HEMIBI?9 06009 ) Cunningharmla bartholetion HEM4133_06000 () Burctam stk IHEMISTIO 06572 Gytromas rtreds HEMI?_ 0442
I Curvdanis evogyoitids 06572 ) Eurctum atheckm X ) Gymenaus kegtrihus HEMHA1E_OM10

3 Asperghus sbolvaceus DEVEBI0_ONZSS
3 Asperohus sydoms IHEM14050_ D940

® D Aspergius sydows IMEM20047_06621

# LD Aspergiius tamank IMEMSS0S_06A%6.

# (L Asperghus tamank IMEMISISE_ 06456
£ Asperghs tama MORZ2016,_ 06003
LD Aspargius Lamar IMEMZ24TS_064%6

® D Aspargiius templcols IHEMI4303 04255
5 Asparghus terreus IHEMISATS,_ 06572

& L3 Asperghus teereus viv. lrians MENMI20_06421

& D Asgergius thoms HEMHEA2 OWAZ
& (3 Asperghs bt DEM2SOL 03627
) Asperoihus okl BEMI6S5_OAZS5

L Emmcnsis parva vir. crescens HEMOSL6_0649%

Erecrsis pasteurians DEMILSES 03951
CIEngrodorkisn stum HEW156 06621
D Engrodontim sbum BEMSSSD_04S40
2 Engrodoniim parvisporum MEM22910_03527

(3 Burctum charvslers DEMIBZES,06A%%
(Burctim el DEMZAGS_ 4540
(D Eurctium crstatum HEMSS19_06572

(D Eurctum rstam DENZZ24) 4I5S
(D Eurctium echirudstum IMEMIS11_03961

() Fissuricels flamerta BEMI3921 03527

tormaryaphiels asgerolea DENZ1L6T_OAISS
Mormoysphiels vertcats DEMIO0EO,_0E009

Containing ca. 1200
reference spectra/strains
representing ca. 600 species
of moulds (including
dermatophytes)
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Medical Mycalogy, 2014, 52, 826-834
doi: 10.1093/mmy/myu064
Original Article

IHSHAM i

Original Article

Identification of filamentous fungi isolates by
MALDI-TOF mass spectrometry: clinical
evaluation of an extended reference spectra
library

Pierre T. 1+ Annelies 2 Delphine 4,
Stéphane 56 Renaud 5.6 Carole 58
Monique 1 and Marijke 1

'BCCM/IHEM fungal collection, Mycology and Aerobiology Laboratory, Scientific Institute of Public
Health, Brussels, Belgium, “Department of Microbiology and Infection Control, Universitair Ziekenhuis
Brussel, Vrije Universiteit Brussel (VUB), Brussels, Belgium, *Department of Immunology and Micro-
biology, Université Libre de Bruxelles, Brussels, Belgium, ‘Department of Microbiology, Saint-Pierre
University Hospital and Jules Bordet Institute, Brussels, Belgium, SAPHM, CHU Timone-Adultes, Para-
sitology and Mycology, Marseille, France and Aix Marseille Université, IP-TPT UMR MD3, Marseille,

France

*To whom correspondence should be addressed. P. Becker, Scientific Institute of Public Health, Brussels, Belgium;
Belgian Tel.: +-3226425618; Fax: 4-3226425541; Email: pierre.becker@uwiv-isp.be
Science Received 4 April 2014; Revised 12 August 2014, Accepted 2 September 2014
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Clinical ID Clinical ID
(morphology) MALDI-TOF ID (morphology) MALDI-TOF ID
#1: A. fumigatus #1: A. fumigatus #1: A. fumigatus #1: A. fumigatus
#2: A. fumigatus #2: A. fumigatus #2: A. flavus #2: A. flavus
#3: A. niger #3: A. niger #3: R. arrhizus #3: R. arrhizus
#4: S. prolificans #4: S. prolificans #4: A. versicolor #4: A. versicolor
#5: F. oxysporum #5: F. oxysporum #5: F. oxysporum #5: F. oxysporum
#6: A. fumigatus #6: A. fumigatus #6: A. fumigatus #6: A. fumigatus
#7: A. nidulans ____#7: A.versicolor #7: A. fumigatus #7: A. fumigatus
Etc. l Etc. Etc. Etc.
DNA sequencing
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390 isolates analysed -

ID at genus level 94.6% correct | 96.7% correct

i if score
ID at species level 61.5% correct| [85.6% correct == 51.70
o _ o l Unless 95.4%
ID limited to genus: Fusarium sp., Penicillium sp., Mucorales, etc. correct!!!

e 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.
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Available online at www sciencedirect com
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e . ISSN 1340-3540 (print), 1618-2545 (online}
ELSEVIER journal www_elsevier ¥
Full paper

Quality control in culture collections: Confirming @mm
identity of filamentous fungi by MALDI-TOF MS

Pierre T. Becker “°, Dirk Stubbe °, Jessie Claessens °, Sam Roesems °,
Yves Bastin “, Chantal Planard °, Carole Cassagne < Renaud Piarroux >,

Marijke Hendrickx

* BCCM/IHEM Fungal Collection, Mycalogy and Aercbiology Laboratary, Scientific Institute of Public Heaith,

14 Rue Juliette Wytsman, 1050 Brussels, Belgium

® APHM, CHU Timone Adultes, Parasitology & Mycology, 264 Rue Saint-Pierre, 13385 Marseille CEDEX 5, France
© Aix Marseilie Université, IP-TPT UMR MD3, 27 Boulevard Jean Moulin, 13385 Marseille CEDEX 5, France

ARTICLE INFO

ABSTRACT

article history.

Received 18 June 2014
Received in revised form
18 August 2014
Accepted 19 August 2014

Available online 26 Seprember 2014

Keywords:
Identification
Mass speczomeny
Preservation

In cul llections, strains lled after on to guarantee their visbility,
purity and identity. For flamentous fungi, the identity is traditionally verified by per
forming morphological analyses with the support of DNA sequencing if required. These
‘methods are particularly time consuming and Tequire extensive knowledge of mycology.
In this study, matrix assisted laser desorption ionization time of flight mass spectromeny
(MALDI TOF MS) was evaluatsd as an alternative method for fast, robust and objective
identity controls in the routine work of the BCCM/IHEM fungal collection. A total of 481
contols were carried out using mass spectrometry and compared to the results obtained
by the conventional procedure. The overall performance of the MALDI TOF MS reached
4% of correct identification at species level. Moreover, misidentification at enty in the
collection was put in evidence for 14 strains by mass spectromery and confirmed by DNA
sequencing Out of these, only cight were detected by the traditional method. Considering
these results, a workflow combining MALDI TOF MS, microscopy and genetic analyses is

to speed up and objectify identity conmrals in fungal culture collections.
© 2014 The Mycological Society of Japan. Published by Elsevier B.V. All rights reserved.

Matrix-assisted laser desorption ionization time-of-flight mass
spectrometry: revolutionizing clinical laboratory diagnosis of mould
infections

M. Gautier', 5. Ranque ', AC. Normand', P. Becker’, A. Packeu’, C. Cassagne', C. L'Oflivier’, M. Hendrickx and R. Piarroux'?
1) Porastology & Mycology, Asssaance Publque-Hipaoux de Moreile, GHU Timone Adstes. 7) Aix-Morsedie Unversiy. UMR MD3 IRTPT, Morsedes, France
nd 3) Mycology and Aerabalogy Secton, BCCWIHEM: Scenciic Inssaste of Public Heath, Brussels, Beigim

Abstract

The dinical diagnosis of mould infections currendy involves complex species identfication based on morphologial criteria, which i often
prone w error. Employing an extensive mould species reference spectral ibrary (up t 2832 reference spectra. corresponding t 708
straing from J47 species), we assessed the extent to which mavrix-assisted laser desorption ionization time-of-fiight mass spectrometry
(MALDI-TOF MS) enhanced the accuracy of species identficason. MALDE-TOF MS data were validuted against morphology-based and
DNA sequence-based results with 262 clinical isolates collected over 3 4-month period in 2013. The implementation of MALDL-TOF MS
resulted in 3 dramatc improvement in mould idendfication at the species level (from 78.2% to 98.1%) and a marked reduction in the
misidentfication rate (from 9.8% 1o 1.2%). We then compared the mould identfication results obained before (Le. 201 1) and after (Le.
2013) the implementation of MALDI-TOF MS in routine idendification procedures, which showed an improvement from 64.57% t 100%.
Reassessment of 2 se of isolates from 2011 with this procedure. inchuding MALDI-TOF MS, yielded an increase in species diversity from 16
0 42 species. Finaly, application of this procedure during a |6-month period (2012-2013) enabled the idendificaion of 1094 of 1107
(988%) cinial mould isolates corresponding to 107 distinct species. MALDITOF MS-based moukd species identfication may s00n
challenge traditional techniques in the clinical laboratory, as patient prognosis is largely contingent on rapid and accurate diagnosis

Keywords: Fung, humans, mass. matric-assisted hiser desorption ionization time-of-fight. microbiological techniques, mycoses,
spectrometry

Original Submission: 6 March 2014; Revised Submission: 20 May 2014; Accepted: 27 June 2014

Edeor: E Rodides

Article published online: 4 July 2014

Clin Microbiol Infect 2014; 20: 1366-1371

10.1111/1469-0691.12750

JCM

Fast and Accurate Identification of Dermatophytes by Matrix-Assisted
Laser Desorption Ionization—Time of Flight Mass Spectrometry:
Validation in the Clinical Laboratory

A. Packeu,?® A. De Bel,” C. I'Ollivier,%® S. Ranque,®° M. Detandt,® M. Hendrickx®®

ublic Health,

ction Control, Universitair Ziekenhuis
Parasitology and Mycology Laboratory, CHU
Brussels, Belgium®

Scientific Institute of
Brussel, Vrije Universiteit Brussel (VUB)
Timone-adultes, APHM, Marseille

The performance of a matrix-assisted laser desorption ionization-time of flight mass spectrometry (MALDI-TOF MS) workflow
using an extensive reference database for dermatophyte identification was evaluated on 176 clinical strains. Using a direct-de-
posit procedure after 3 incubation days yielded 40% correct identification. Both increasing incubation time and using an extrac-
tion procedure resulted in 100% correct identification.

Dermalophy!cs, which invade and infect keratinized tissues, scribed for molds (27) was applied and main spectra (MSP) were
affect a large proportion of the population, and over created using the MSP creation function of the Maldi Biotyper
$500,000,000 per year is spent on antifungal drugs (1). This spe-  software. Instrument calibration was performed with a bacterial
cific group of fil fungi can be dinthreeanamor- test standard (BTS; Bruker Daltonics) on a MicroFlex (Bruker

[ original article |

MALDI-TOF mass spectrometry identification of filamentous fungi
in the clinical laboratory

stéphane Ranque,’? Anne-Cécile Normand," Carole Cassagne,™? Jean-Benjamin Murat,**

Nathalie Bourgeois,”® Frédéric Dalle,® Martine Gari-Toussaint,” Patrick Fourquet,®

Marijke Hendrickx® and Renaud Piarroux'?

"WAMR MD3, AiMarselie Universite, Marsele, France, *Laboratoire de Parasitologie-Mycologie,APHM Timone, Marselll, France, *Parasitologie-Mycolegie,
CHU de Grencble, Grenoble, France, *UMR 5163 CNRS, Université Joseph Fourisr Grenobls | Grenoble, France, *Parasitologie-Mycologie, CHU de
Montpelier er de CHU de Nimes, Uniiersité o ¢ for, France, ® o by Hpital du Bocage, Universitd de Bourgognes,
Djon, France, T Parasitologie-Mycologia, Hapital Archet 2 Nice, France, “Service Protamique, Centre dfimmunciogis de Marseile Luminy, Marselle,
France and Myciogie & Aérmbidiogie, BCCMIMEM, WIV-ISP, Brussels, Relgigue

Summary This study aimed to validate the effectiveness of a standardised procedure for the
MALDI-TOF mass spectrometry (MS)-based identification on a large sample of fila-
mentous fungi routinely identified in university hospitals’ laboratories. Non-dermato-
phyte filamentous fungi prospectively isolated in the routine activity of five teaching
hospitals in France were first identified by conventional methods in each laboratory
and then by MS in one centre. DNA sequence-based identification resolved discrepan-
cies between both methods. In this study, of the 625 analysed filamentous fungi of
58 species, 501 (80%) and 556 (89%) were correctly identified by conventional
methods and MS respectively. Compared with the conventional method, MS dramati-
cally enhanced the performance of the identification of the non-Aspergillus filamen-
tous fungi with a 31-61% increase in correct identification rate. In conclusion, this
study on a large sample of clinical filamentous fungi taxa demonstrates that species
identification is significantly improved by MS compared with the conventional
method. The main limitation is that MS identification is possible only if the species is
included in the reference spectra library. Nevertheless, for the routine clinical labora-
tory, MS provides the means to attain markedly accurate results in filamentous fungi
identification, which was previously restricted to only a few reference laboratories.
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Slimspectro | I ]

Bienvenue a Slim Spectro

Dans sa toute premiéere version [(EERCSENUKRIY | Slim Spectro vous offre
l'opportunité de tester autrement I'identification spectrométrique.
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Slimspectro 1l A B

feie Q IDENTIFICATION D'ECHANTILLONS

Identification d'échantillons

Sélectionner ['organisme

Mes rapports d'identification

) Leishmanies
Statistiques sur les identifications (© Filamenteux

©® Levures
Matrice de distances (Asp. F) © Bactéres

Sélectionner le fichier zip

= Parcourir ...

Lataille du fichier doit étre inférieure & 50 Mo

Cette plateforme a été congue et realisée par:
Le Professeur Renaud PIARROUX, Directeur du Laboratoire de Parasitologie et Mycologie de I'Assistance Publique-Hopitaux de Marseille
Anne-Cécile NORMAND, PhD, Ingénieure de recherche en Mycologie
Farid DJENAD, Ingénieur en Informatique

Pour plus dinformations veuillez contacter le Professeur PIARROUX & I'adresse suivante:
Renaud PIARROUX@ap-hm fr
©2014
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Q IDENTIFICATION D'ECHANTILLONS

Identfication d'échantillons

Mes rapports d'identification

Statistiques sur les identifications

Matrice de distances (Asp. F)

Sélectionner I'organisme

@ Leishmanies

@ Filamenteux

@ Levures

(@) Bactéries

Un organisme doit étre sélectionné

Sélectionner le fichier zip

B 13_908Fzip ﬁSupprimer P Démarrer @ Parcour

La taille du fichier doit étre inférieure & {0} Mo

Cette plateforme a été concue et realisée par:
Le Professeur Renaud PIARROUX, Directeur du Laboratoire de Parasitologie et Mycologie de I'Assistance Publique-Hépitaux de Marseille
Anne-Cécile NORMAND, PhD, Ingénieure de recherche en Mycologie
Farid DJENAD, Ingénieur en Informatique

Pour plus d'informations veuillez contacter le Professeur PIARROUX & I'adresse suivante:
Renaud PIARROUX@ap-hm.fr
© 2014



HEM

® BCCM -

Slimspectro I A &
RAPPORT D'IDENTIFICATION

Identification d'échantillons
Service BCCM

Mes rapports d'identification .
CréelLe November 6, 2015 9:27:43 AM CET

Statistiques sur les identifications Fichier 13_908F.zip
Critéres Filamenteux

Matrice de distances (Asp. F)

+ Rechercher les mélanges  Q, Nouvelle Identification

ISTE DES RESULTATS

ECHANTILLON PICS REFERENCE S(%) REFERENCE PROCHE S(%) REFERENCE NON PROCHE S(%)  ACTIONS
20130617:0_H5 177 Scopulariopsis brevicauli ... Scopulariopsis candida Fusarium anthophilum ® D
20130617:0_HB [7d  Scopulariopsis brevicauli .. B B8 Fusarium anthophilum )
20130617:0_H7 176 Scopulariopsis brevicauli ... Scopulariopsis candida Fusarium anthophilum @ 9
20130617-:0_H8 180 Scopulariopsis brevicauli ... 44.92 Scopulariopsis acremonium . Trichophyton tonsurans-Tr .. ® 9
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2. Drug resistance detection

Proteomics 2009, 9, 4627-4631 DOI 10.1002/pmic.200900152 462

Raprip CommunicaTION

MALDI-TOF MS-based drug susceptibility testing
of pathogens: The example of Candida albicans Marinach et al. 2009
and fluconazole

Carine Marinach™?*, Alexandre Alanio"%%*, Martine Palous®, Stéphanie Kwasek'?,
Arnaud Fekkar™*3, Jean-Yves Brossas’?* Sophie Brun'%*> Georges Snounou™*®,
Christophe Hennequin™?, Dominique Sanglard®, Annick Datry’®, Jean-Louis Golmard™
and Dominique Mazier-%%*

MPCC: minimal profile change concentration
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f: Figure 2. Correlation between MICs evaluated by the CLSI
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S . s L method (regression line). Corresponding values and character-
cience 0 A o istics of each strain are listed in Table 1.
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Use of Matrix-Assisted Laser Desorption lonization-Time of Flight De Carolis et al. 2012
Mass Spectrometry for Caspofungin Susceptibility Testing of Candida
and Aspergillus Species

Elena De Carolis,® Antonietta Vella,® Ada R. Florio,? Patrizia Posteraro,® David S. Perlin,® Maurizio Sanguinetti,?
and Brunella Posteraro®

Institute of Microbiology® and Institute of Hygiene,? Universita Cattolica del Sacra Cuore, Rome, Italy; Clinical Laboratory, Ospedale San Carlo, Rome, Italy®; and Public
Health Research Institute, New Jersey Medical School, UMDNJ, Newark, New Jersey, USAS

CCl = composite correlation index

CCI matrix

0.599 ). 0942 0974 0957 1.000 SENY}
MPCC Null Maximum
+ 32 (ng/ml) CClI CCI
16
8 64 0.599 1.000
32 0.623 0.957
| ¢ 16 0.653 0.974 More related
x 8 0.585 0.942 .
> 4 0.747 0915 I- to Maximum
) p4 0.384 0.778
........ 1
1 0.939 0.692 CCI
Lk T 08 0.5 0.991 0.588
1.000 0939 NIETTRNIRIVEN 0,585 0653 0623 059 § 0 L 1.000 0.599
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Medical Mycology, 2015, 53, 736-742

doi: 10.1093/mmy/myv046

Advance Access Publication Date: 10 July 2015
Original Article

[ISHAM

Original Article

Detection of triazole resistance among Candida

species by matrix-assisted laser Saracli et al. 2015
desorption/ionization-time of flight mass

spectrometry (MALDI-TOF MS)

Mehmet A. 1.4 Annette W. 2 Deanna A. 2

and Nathan P 2
SDD strain R strain
64 32 0 64 32 O

2 3 1 2 3
748 341 100 724 703

32 |n 80,7 100 37,4 .n 63 100 873 |}
| 100 EER 529 769 100
(a) (b) Tjshc

Figure 1. Representative composite correlation index (CCl) matrixes derived from selected mass spectra. (a) A fluconazole (FLU) susceptible (MIC of
16 ng/ml) C. glabrata strain. The CCl value of the spectra at 64 and 32 .g/ml was higher than the CCl value of the spectra at 32 pg/ml and 0 pg/ml (i.e.,
80.7 = 37.4). (b) A fluconazole (FLU) resistant (MIC of =64 pg/ml) C. glabrata strain. The CCl value of the spectra at 64 and 32 ng/ml was lower than
the CCI value of the spectra at 32 and 0 ug/ml (i.e., 63 < 87.3). In the matrixes, the numbers 1, 2, and 3 denominate the highest drug concentration
(64 1g/ml), mid-range drug concentration (32 ;g/ml), and “null” concentration (0 g/ml) of FLU, respectively.
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J

Drug resistance detection by MALDI-TOF MS

Technically High workload
possible

Interesting compared to standard reference methods
Belgian (EUCAST, CLSI)???
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3. Strain typing

Eur J Clin Microbiol Infect Dis (2012) 31:2919-2928
DOI 10.1007/s10096-012-1642-6

ARTICLE

Pulcrano et al. 2012

MALDI-TOF mass spectrometry and microsatellite markers
to evaluate Candida parapsilosis transmission in neonatal
intensive care units

G. Pulcrano - E. Roscetto « V. D. Iula - D. Panellis -

F. Rossano » M. R. Catania Fig. 3 Composite comelation
index (CCI) of the 19 C.
parapsilosis isolates and the
ATCC strain. Different colors
indicate the correlation
distance

19 strains over a 4
years period
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Microsatellite markers MALDI-TOF MS
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Easily open all your fles
=

ross devices, . MU»AS'S
Research article SPECTROMETRY

Received: 18 July 2014 Revised: 30 October 2014 Accepted: 2 November 2014 Published online in Wiley Online Library

(wileyonlinelibrary.com) DOI 10.1002/jms.3538

Comparison of MALDI-TOF mass spectra with .
microsatellite length polymorphisms in Dhieb et al. 2014
Candida albicans

C. Dhieb,? A. C. Normand,? C. L'Ollivier,’ M. Gautier,” K. Vranckx,?
D. El Euch,® E. Chaker, M. Hendrickx,? F. Dalle,” N. Sadfi,? R. Piarroux™<
and S. Ranque®**

* Reference database (32 strains) with representatives
of the 4 genetic clades (1, II, I11, 1V)

* 102 clinical isolates compared to the reference
database
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Table 4. Distribution of the tested isolates according to genetic clade

and best match reference strain clade

Clade

n (%) Best match references

Tested I [l [ \% Total

isolates
—=—

I 10 (38.5) 13(50.0) 1(3.9) 2(7.7) 26 (25.5)

[ 4 (20.0) 7(35.00  0(0.0) 9 (45.0) 20 (19.61)

Il 3 (37.5) 2(25.00 0(0.0) 3 (37.5) 8(7.8)

\% 11 (22.9) 7(146) 2(4.2) 28 (58.3) 48 (47.1)

Total 28 (27.5) 7(1284) 3129 42(41.2) 102 (100.0)

45% matching between isolates and the reference spectra
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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

VRGH 2714 India
WPGH B2 14 india VPCI671_P_12-India
VPCI 484/P/14 Indis VPCla68_P_14-India
VPG 40B/PI4 india VPCIS46_P_14-India
VPGH T4/ 14 india VPCISS0_P_14-india
::2: :;:::‘::“::! VFCIT 10_F__14-India
VPCIs4az2_P_14a-india
::2: f:::j:; :::: VPCla59_P_14-India
WPEI BI04 India VPCI471_P_13-India
Vhorcaarrra i CLUSTER 1 VPGCla73_F_13-india
VPGH S1aPi4 India VPCiz48_P_14-india
VPCI676_P_12-India
VPCI711_P_12-India
VPCI712_P_12-India
VPCI1131_P_13-India
VPCI1132_P_13-India
VPCI1133_P_13-India
VPCIS18_P_14-india
VPCl4a74_P_13-India
VPCla82_P_13-India
VPCIS36_P_14-India
VPCISA40_P_14-India
VPCIS43_P_14-India
VPCI67O_P_12-India
VPCI708_P_12-India
VPCIZ65_P_14-India
VPCIS07_P_14a-india
VPCI673_P_12-India
VPCI677_P_12-India

&3

VPCI 484/P113 India
Wi
VPG 4770P113 India
VPG 720/RI14 India
VPG 1048714 India
VPCI 47E8/PH4 India
MIZ93-15720167 BA
WRCI 284/P 14 India
WRCI 1130/P/13 India
VPG 674/P112Z India
WRGH 260/P 14 India
VPG 253P 14 India
VPG 671/PAZ India
VPG 7184 India
WPGI 846/P114 india
Met208-1- 61453481 SA
55| | vPCra7eRas nde
[ || veor 10714 india
VPG 2060P114 India
WRE 28008114 India

481P13 India

I,
o e e B e TR

WPOI BOIPI4 India VPCliZa9_ _P_14-India
VPG BTPAZ India ViPCIsas_ P_14-India
VPEI 481Pi14 Indlia -Mol209_1_61 453481-South Africa
PG 462PH13 tndle VPCI464_P_14-India

VPCI 548/P14 india ElMol224_8045377-South Africa

VPCI107_P_14-India
VPCI717_P_14-India

WPCI 24WPI14 India
WFGI SETIFS14 India
VPCH472/P113 India

o VPCI47THPI14 India Bl Mel209_2_61453481-South Africa
VPGI 283/P4 14 India VPCIZS0_P_14-India
WRCH 108/ 14 india VPCI2Z66_P_14-India
UPCI 672/P12 tndis VPCIS08_P_14-India
VPCI 884/P/14 India VPCISS3_P_14-India
VPGl 553Pi 14 india VPCI709_P_12-India
MeAERAB0AEITT SA VPCIZ63_P_14-India

Mol20081483018 SA
VPG BTHPZ Nl
WPEI 870/PI1Z India
VPG 8070P114 India

VPCI270_P_14-India
VPCI470_P_14-India
VPCI480_P_13-India

VPG 248614 inci VPCI476_P_13-India
L wveci rowenzinaa 1 KCTC17809-Korea
VPGHATORI4 ntia IKCTC17810-Korea

JCM15448 Jmpan - VPCIZas_P_14a-India
S | CLUSTER? e
| KCTCI7810 Korea - I 12169s50-Brazil
[ — i 129018-Brazil

12 Bl 1 2949s-Brazil
= 129012 Braz) CLUSTER3 I 129628-Brazil

1218950 Brazil

| Mol3s3ras SA =210621-Braxzil
210827 Brail = EMoI353_trac-South Africa

Wl cMi1ssas-Japan

L]
0.0008
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Take home message

The use of MALDI-TOF MS in mycology:
- For species identification y

- For drug resistance detection @
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