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MALDI-TOF tdmegspektrometria == WESSLING

Quality of Life
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MALDI-TOF tomegspektrometria == WESSLING
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MALDI BioTyper mikroorganizmusok azonosita
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Az azonositas folyamata === WESSLING

+MINTA": baktérium tenyészet

Egyedi telepek
kivalasztasa

l

Mintaelokészités

Tomegspektrum

l

Adatértékelés
Azonositas

Az azonositas idoigénye 96 mintara nézve: << 1 ora!
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A Salmonella éleimiszerbiztonsagi helyzete — HESo-NG

Salmonella: Etelfertézést okozd zoonotikus patogén baktérium

« gasztroentritiszes jarvanyok okozodja vilagszerte >

¢« >>96 400 megerositett human szalmonellozisos
eset az EU-ban évente

- /szarnyasokban, tojasaikban, marha- és sertéshiusban/

EU summary report on zoonoses, zoonotic agents and food-borne outbreaks 2015

Campylobactenosis —

mm) Samoneliosis | (N =04 .625)

Yersiniosis il (N =7,202)

STEC infections ] (N = 5,901)

Listeniosis l (N = 2,206)




Salmonella spp. kimutatasa == WESSLING

A klasszikus MSZ EN ISO 6579:2006 szabvanyos modszer és a mUlszeres technikak
idoigényének dsszehasonlitasa
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Salmonella szerotipizalas WESSLING

Jelentosége:

tomeges fertdozések felismerése

jarvanyulgyi kovetés

kontaminacids forrasok, utvonalak azonositasa
egyedi esetek kezelése

White-Kauffmann-Le Minor séma

Antigének (O; H; Vi) vizsgalata

O:

Kivitelezes: targylemez-agglutinaci

Iddigényes, szaktudast igényel, draga

(250+ antiszérum)
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MALDI-TOF MS fejlesztési lehetdségek = WESSLING

a mikroorganizmusok azonositasaban Quality of Life
L

Faj, alfaj alatti rendszertani kategoriak vizsgalata

A nagymertékben expresszalt gének polimorfizmusai kilonb6z6
aminosav-variaciokat eredméenyezhetnek a fehérjekben

jellegzetes tomegszam-eltolodasokkéent

jelentkezhetnek a tomegspektrumon

Tobb, mint 45 kilonb6z6 Salmonella enterica subsp. enterica szerovarians
referenciatorzsenek és izolatumanak vizsgalata MALDI-TOF MS-sel o I\

- koztuk az 5 epidemiolodgiailag legjelentésebb szerovarians:
S. Enterica, S. Typhimurium, S. Virchow, S. Infantis, S. Hadar
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Szakirodalmi hattér a Salmonella enterica subsp. enterica szerovariansok
megkllonbéztetésére MALDI-TOF MS metodikaval

APPLIED AND ENVIRONMENTAL MICROBIOLOGY, June 2011, p. 4136-4146 Vol. 77, No. 12
0099-2240/11/$12.00  doi:10.1128/AEM.02418-10
Copyright © 2011, American Society for Microbiology. All Rights Reserved.

Rapid Screening of Epidemiologically Important Salmonella enterica
subsp. enferica Serovars by Whole-Cell Matrix-Assisted Laser
Desorption Ionization-Time of Flight Mass Spectrometry”

Ralf Dieckmann and Burkhard Malorny*
Federal Institute for Risk Assessment, Biology Safety Department, National Salmonella Reference Laboratory, Berlin, Germany

Received 12 October 2010/Accepted 11 April 2011

Currently, 2,610 different Salmonella serovars have been described according to the White-Kauffmann-Le
Minor scheme. They are routinely differentiated by serotyping, which is based on the antigenic variability at
lipopolysaccharide moieties (O antigens), flagellar proteins (H1 and H2 antigens), and capsular polysaccha-
rides (Vi antigens). The aim of this study was to evaluate the potential of matrix-assisted laser desorption
ionization—time of flight (MALDI-TOF) mass spectrometry for rapid screening and identification of epidemi-
ologically important Salmonella enterica subsp. enterica serovars based on specific sets of serovar-identifyving
biomarker ions. By analyzing 913 Salmonella enterica subsp. enterica strains representing 89 different serovars
using MALDI-TOF mass spectrometry, several potentially serovar-identifying biomarker ions were selected.
Based on a combination of genus-, species-, subspecies-, and serovar-identifying biomarker ions, a decision tree
classification algorithm was derived for the rapid identification of the five most frequently isolated Salmonella
enterica serovars, Enteritidis, Typhimurivm/4,[5],12:i:-, Virchow, Infantis, and Hadar. Additionally, sets of
potentially serovar-identifying biomarker ions were detected for other epidemiologically interesting serovars,
such as Choleraesuis, Heidelberg, and Gallinarum. Furthermore, by using a bioinformatic approach, sequence
variations corresponding to single or multiple amino acid exchanges in several biomarker proteins were
tentatively assigned. The inclusivity and exclusivity of the specific sets of serovar-identifying biomarker ions for
the top 5 serovars were almost 100%. This study shows that whole-cell MALDI-TOF mass spectrometry can be
a rapid method for prescreening 8. enterica subsp. enferica isolates to identify epidemiologically important
serovars and to reduce sample numbers that have to be subsequently analyzed using conventional serotyping
by slide agglutination techniques.
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Jellegzetes tdmegszam-eltoldodasok, biomarker ionok a kilénb6zd
Salmonella enterica subsp. enterica szerovariansok tdmegspektrumaban
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Jellegzetes tdmegszam-eltoldodasok, biomarker ionok a kilénb6zd
Salmonella enterica subsp. enterica szerovariansok tdmegspektrumaban

== § Hadar “ === § Bracknell
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10927
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MALDI-TOF MS fejlesztési lehetdségek = WESSLING
a mikroorganizmusok azonositasaban Quality of Life

Jellegzetes tdmegszam-eltoldodasok, biomarker ionok a kilénb6zd
Salmonella enterica subsp. enterica szerovariansok tdmegspektrumaban
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A nagy mennyiségl tomegspektrometrias adat feldolgozasa nem
egyszerl feladat > szamitas technikai hattér

,ozuperspektrum” készitése — atlagolt, normalizalt, ismételhet6, tomegszam pontos,
osszehasonlithatd tomegspektrumok el6allitasa

Tenyészetek készitése, : Tomegspektrumok : Tomegszam kalibracié
Etanolos extrakcio készitése (6 * 1000 db) ,Belsé kalibracid”

,ozuperspektrumok” 5
elemzése

{ Ismeretlen izolétumok}

azonositasa
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A szuperspektrumok dsszehasonlitasa, elemzése:

Tablazat formatum - tdmegszam, relativintenzitas, megjelenési valoszinlség

,Belsé kalibracio”-hoz hasznalhatd tdtmegszamok keresése, biomarkerek
m/z: [3000-16000 Da]

Anatum | Banana |Bracknell |Enteritidis| Hadar Infantis | Virchow |Typhimurium|Brandenburg | Manchester
8 4 6 3 8
31 46 16 7 16 36 13 38 37 6
2
7 11 4 9 10 8
2
4 6 4 4 4 3 4 3
7 9 3 9 9 10 6 5
5 8 2 10 7 11 3 4
15 14 46 41 42 24 30 7
28 2 | w0 | 1209 | 100 | 77 | T | 7
9 18 3 2 10 13 11 11 8
11 15 2 2 9 12 12 10 5
6 8
5 5
7 5 8 3 4
10 14 6 5
6
11 10 3 2 5 5 8
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Jellegzetes biomarker ionok a kilonb6z6
Salmonella enterica subsp. enterica szerovariansok tomegspektrumaiban

TABLE 5. Major serovar-identifying peaks used for MALDI-TOF screening of the top 5 serovars and results of selectivity validation®
Parameter Enteritidis Typhimurium Virchow Infantis Hadar
Antigenic formula 1,9.12:g. m:- 1.4.[5].12:0:1,2/1,4,[5].12:1:- 6.7.14:r:1,2 6,7.14:1:1.5 6.8:z10:e.n.x
Selectivity (%) 89.3 100 100 100 09.1
Exclusivity (%) 100 100 100 100 100
Inclusivity (%) 86.5 100 100 100 85.7
mfz
Putative uncharacterized protein 6,036 6,009 6,008 6,009 6,009
Protein Gns 6,484 6,484 6,484 6,512 6,484
Uncharacterized protein YhiG 6,771 6,799 6,799 6,718 6,771
Putative uncharacterized protein YaiA 7,111 7.097 7.097 7,111 7,111
Putative inner membrane protein STMO0348 8.686 5.686 85.699 5.699 8.699
NA® 9,390 9,404 9,404 9,374 9,404
Ribosomal protein R515 10,067 10,067 10,048 10,067 10,067
Uncharacterized protein YbgS 10,958 10,958 10,958 10,958 10,927
Putative inner membrane protein YgaM 11,857 11.848 11.848 11.857 11,848
Ribosomal protein RS7 17.474 17.461 17.461 17.461 17,461
Putative uncharacterized protein YciF 18,644 18,655 18,655 18,635 18,654
Superoxide dismutase SodM (Mn) 23,012 22,949 22,979 22,979 22,979
“ Highly specific biomarker combinations are indicated in boldface.
Forras: Appl. and Enviro. Microbiol. 2011,77(12):4136
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MALDI-TOF MS fejlesztési lehetoségek
a mikroorganizmusok azonositasaban

A Salmonella enterica subsp. enterica szerovariansok megkllonbdztetése
a biomarker ionok alapjan

MALDI Result MALDI Result MALDI Result
S. enterica S. enterica S. enterica
subsp. enterica subsp. enterica subsp. enterica
5.036 " 15,471 Paratvohi A Newport] | 2:268:8.711:10.958 Newnortd
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. 8,699 ;
:10,087;22 H : . Infantis
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o711 7| Vichow | 2% T000Z2EE virchow 8342 "G64ea " | Manhattan | 8895610599 Manhattan
Newportll |8.699,10,067,22,879 Tenr o aan.
P w2t Bl Newportll 28,329 412:d- | 3.061.8.686:10.937 4 q2.4;.
5.512.5.606.0 374 14,981 17,461:18,674
18,635 Infantis 29140089597, Infantis London Paratyphi A |8:89210.986:11591 o, e ohi A
218,644 6.484-8 686-0.404 15,471:17 461:18,644
I Augustenborg - Augushanborg 10,569:14,381 . B B8B:11.857 %
218,655 . . | R IR L schieissheim Stanleyville 2 Stanleyville
Colindale | 64848686:9390 , . . ©10,542: @14,395 17,461;18,644
see table 4 ) Zanzibar | —2886.11.848  Zanzibar
. === " 4 Gallinarum 17.461;18,655
Had 8__418;3,659;9,404 Had
2 7 as11865 T , Lexington | 289911857 | axington
Kotth B -%s?Heidelberg 17 461;18,655
ottbus | 8.418:8,699:9,390 | Kottbus/ A1, @10, .
Ferruch | 17.474.18.655 | F Mbandaka | —2.586.11.848 Mbandaka
47418, erruch 6,757 17,474,18,655
10,927 @6.771 Coldcoast
Z10,957 | Haardt | 844586869404 | Haardy 6.512:0 548-10 528 6,512,9.548:10.899 manhatta
' 461 s o, U, g‘ i e annha n
Blockley 17,461,18,655 Blockley 10,899 Manhattan 17.474,18,655 Manhattan 10,528 Haifa 17 474 18 655
: 8418:8,699:9404 on @10,957 .| 6,022;10,542 @10,542 64848 686
Qrion Orion L Choleraesuis Braenderu
1746118644 Choleraesuis 17.432.18.655 Braenderup 17.474:18,655 P
Kiambu | 8:445:8.686:9.404 (cio b 6,799:10,528 Muenchen Manhatta 6,484.8 686 Haifa
17.461.18,644 Muenchen | = o aeees ~ MU anhatian |, 5°899.17,461,16 655
4,12:d- | 8:512.8.061.9.404 4 43.q.. Haifa | 848410542 Haifa Stanley 64848699 , gtanley
e 17 461;18,674 ' 17,461:18 655 17.461,18,655
; 8,418,8,686,9,404 : . 6,484.8.686 Newport-lll
Ealing | 2272999922  Ealing Newport-l 17,461:18,655 P
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Forras: Appl. and Enviro. Microbiol. 2011,77(12):4136
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Szakirodalmi hattér a Listeria speciesek megkllénboztetésére
MALDI-TOF MS metodikaval

APPLIED AND ENVIRONMENTAL MicrosioLoGY, Sept. 2008, p. 5402-5407 Vol. 74, No. 17
0099-2240/08/308.00+0  doi:10.1128/AEM.02689-07
Copyright © 2008, American Society for Microbiology. All Rights Reserved.

Rapid Identification and Typing of Listeria Species by Matrix-Assisted
Laser Desorption Ionization-Time of Flight Mass Spectrometry"f

Sukhadeo B. Barbuddhe,' Thoma*s._Maicr,2 Gerold Schwarz,”? Markus Kostrzewa,”
Herbert Hof,> Eugen Domann,' Trinad Chakraborty,' and Torsten Hain'*

Institute of Medical Microbiology, Justus Liebig University, Frankfurter Strasse 107, D-35392 Giessen, Germany';
Bruker Daltonik GmbH, Penmoserstrasse 15, D-04318 Leipzig, Genmany®; and University Hospital Mannheim,
Institute of Medical Microbiology, Thedor-Kutzer-Ufer 1-3, D-68167 Mannheim, Germany®

Received 28 November 2007/Accepted 30 June 2008

Listeria monocytogenes is a food-borne pathogen that is the causative agent of human listeriosis, an oppor-
tunistic infection that primarily infects pregnant women and immunologically compromised individuals.
Rapid, accurate discrimination between Lisferia strains is essential for appropriate therapeutic management
and timely intervention for infection control. A rapid method involving matrix-assisted laser desorption
ionization-time of flight mass spectrometry (MALDI-TOF MS) that shows promise for identification of Listeria
species and typing and even allows for differentiation at the level of clonal lineages among pathogenic strains
of L. monocytogenes is presented. A total of 146 strains of different Listeria species and serotypes as well as
clinical isolates were analyzed. The method was compared with the pulsed-field gel electrophoresis analysis of
48 Listeria strains comprising L. monocytogenes strains isolated from food-borne epidemics and sporadic cases,
isolates representing different serotypes, and a number of Listeria strains whose genomes have been completely
sequenced. Following a short inactivation/extraction procedure, cell material from a bacterial colony was
deposited on a sample target, dried, overlaid with a matrix necessary for the MALDI process, and analyzed by
MALDI-TOF MS. This technique examines the chemistry of major proteins, yielding profile spectra consisting
of a series of peaks, a characteristic *fingerprint” mainly derived from ribosomal proteins. Specimens can be
prepared in a few minutes from plate or liquid cultures, and a spectrum can be obtained within 1 minute. Mass
spectra derived from Listeria isolates showed characteristic peaks, conserved at both the species and lineage
levels. MALDI-TOF MS fingerprinting may have potential for Listeria identification and subtyping and may
improve infection control measures.
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Szakirodalmi hattér a Listeria speciesek megkllénboztetésére
MALDI-TOF MS metodikaval
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A biomarker ionok alkalmazasa a Listeria speciesek esetén
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A biomarker ionok alkalmazasa a Listeria speciesek esetén
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A biomarker ionok alkalmazasa a Listeria speciesek esetén
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Tovabbi alkalmazasi lehetoségek Quality o Life

A MALDI-TOF technikaban rejlo potencial

Legionella spp. meghatarozasa kevert tenyészetekbal
Staphylococcus aureus — MRSA meghatarozasa (antibiotikum
rezisztencia elorejelzés)

Campyobacter spp. megkllonboztetése

atipikus morfologiaval rendelkezo tenyészetek azonositasa
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MALDI-BioTyper modszerrel torténo identifikalas

Egyszer( és gyors

Pontos és megbizhatd

Konnyedén beilleszthetd a rutin mikrobioldgiai modszerekbe

Kimutatas és megerdsités egy Iépésben

Salmonella spp. jelenlét vizsgalati ideje legalabb 1, de akar 2 nappal is
csokkenthetd!

Salmonella szerovariansok megkiilonboztetése

Nem-szelektiv taptalajok és etanolos extrakcioval kombinalt
minta-elokészités javasolt

Szamos potencialis biomarker ion, DE nem feltétlenil csak egy
szerovariansban

Biomarker-kombinaciokban kell gondolkodni

Biztatd eredmények, 6sszhangban a szakirodalommal

Tovabbi szerovarians-izolatumok vizsgalata szlikséges
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