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Bruker Today
Global Corporation

« > $1.7 billion revenue p.a. (2017)

« Founded in 1960 in Karilsruhe (DE)
by Prof. Glinther Laukien with Nuclear
Magnetic Resonance products

e Worldwide sales and service network with over 6.000 employees

e Global market leadership in many segments
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Bruker Corporation
Elelmiszeripari analitikai alkalmazasok

e Bruker offers solutions for

e A nyersanyagok azonositasa
(FT-IR, FT-NIR and handheld Raman)

e Elem 0Osszetétel elemzés
e XRF) -

e Olaj és zsir jellemzése (FT-NIR and TD-NMR)
e Csomagoldé anyagok jellemzése (FT-IR, XRF, LC/MS and GC/MS)
e Eltarthatdsagi vizsgalat (EPR)

e A szennyezOanyagok és a maradékanyagok gyors vizsgalata (LC/MS and
GC/MS)

e Elelmiszer-hitelesség és az élelmiszer-hamisitds (FT-NMR FoodScreener)

B . A kérokozgk é rgteriaiindikatorok gyors azonositasa €s nyomon
kovetés€ (MALDI Biotyper and IR Biotyper)

. eehmologial torzsek és mikrobialis spoilerek ellendrzése, elemzése
MALDI Biotyper ahd IR Biotyper)
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MALDI Biotyper

Timeline

e 1960 Foundation of the Bruker company

e 1988 Establishment of the mass spectrometry business in
Bremen, Germany

e 1991 Introduction of the first MALDI-TOF mass spectrometer

e 2004 Launch of the MALDI Biotyper as a research tool

e 2008 First MALDI Biotyper systems in routine laboratories

e 2009 Launch of the MALDI Biotyper IVD system

e 2013 FDA Clearance of the MALDI Biotyper CA system

e 12/2017 AOAC-OMA* approvals, OMA#2017.09 & OMA#2017.10

e 4/2018 > 2,900 MALDI Biotyper systems sold

o 2/2018 ISO 16140-part 6 validation by MicroVal, recognized by \
the EU 2073 as an alternative to confirm specific pathogens J

*AOAC-OMA: American Organisation of Analytical Chemists - Official Method of Analysis
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MALDI Biotyper
Altalanos jellemzok »

Sebesség => A patogének és mas baktériumok (élesztok)

nagyon gyors azonositasa

Rendkiviil pontos azonositasi eredmények, 6sszehasonlithatoak

a szekvenalassal => Megbizhato
Konnyu hasznalat => Gyors és egyszeru betanitas

Ugyanaz a munkafolyamat és fogyoeszkoz minden baktérium és

éleszto szamara
Kisebb koltség mintanként, mint a hagyomanyos modszerek

Rendszeres konyvtarfrissitések => Az azonositasi teljesitmény

folyamatos bovitése

Sajat hivatkozasi konyvtarak létrehozasanak lehetosége =>

Rugalmas
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MALDI Biotyper System
Elelmiszer mikrobiologiai alapegységek

Dedicated MBT Compass Software for
Automated data acquisition
Automated data processing
Automated pattern matching
Report creation

MBT Compass Reference Library
» 2,748 species entries
« Continuously maintained & updated

MBT Subtyping Module

» Fast & easy Listeria species
differentiation

» Resistance marker detection

MALDI Biotyper Mass Consumables

Spectrometer « Bruker HCCA Matrix

« Benchtop instrument « Bruker Bacterial Test Standard
* Unattended Operation « MBT Biotarget 96
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MALDI Biotyper

Microorganism Confirmation/Identification
by MALDI-TOF MS: Workflow

Selection of colony of Preparation onto
unknown microorganism MALDI target plate
96 samples identified
in ~60 minutes / ; \

Identification by Acquisition of MALDI-TOF
pattern matching profile spectrum
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MALDI Biotyper - Basics

Matrix Assisted Laser Desorption / Ionization
Time Of Flight Mass Spectrometry
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MALDI Biotyper - Basics
Matrix Assisted Laser Desorption / Ionization B R
Time Of Flight Mass Spectrometry

FIightTube
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MALDI Biotyper - Basics

Matrix Assisted Laser Desorption / Ionization l%ﬂ

Time Of Flight Mass Spectrometry
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MALDI Biotyper - Basics

Robust identification method,
as it relies on highly abundant proteins
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MALDI Biotyper
Workflow independent from culture medium B

Psdm. oleovorans B396_Medium 360

_www An _A-'L__.L.»._,«__J_ - M
] H Psdm. oleovorans B396_Medium 464
-wu . M

Psdm. oleovorans B396_Medium 53

Psdm. oleovorans B396_Medium 65

:WJAIU u Jlﬁ TSN M,

Psdm. oleovorans B396_Medium 98

,LL_,L.JJA_JUL A JL,JLA_M_LA_J. JL .

Psdm. oleovorans B396_MRS10

Psdm. oleovorans B396_YPD

Species ID does not depend on growth
conditions, or medium selection, as tested during
Pseudomonas ¢ the certification studies presented later

..............
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MALDI Biotyper
1 System - 1 Workflow: summary (=

Z Short time-to-result,
including

« Sample transfer

« Bacterial Test Standard for QC

« Drying of the HCCA matrix

 Mass spectrum acquisition
Spectra matching

1isolate

Easy and short
~20 se¢

Short time-to-
result

1 isolate
~15min

lates

~35 min

4 sg

Same workflow for bacteria, yeasts and molds

5 to 10% alternative sample prep methods,
i.e. Extended Direct Transfer or Extraction method

H USE ONLY




MALDI Biotyper - Bioinformatics
Unsupervised Main Spectra (MSP) concept B
Score base pattern matching

Unknown microorganism is
matched against each Main
Spectrum in the library

unknown spectrum Calculation of a matching score
‘ 20 peaks based on:
‘ ‘. | ‘. | | ‘ | ‘ “ @ | O— 6 matches % matches of the reference spectrum
(e.g. 6/10)
irtelly S % matches of the unknown s
pectrum
10 peaks (e.g. 6/20 = 3/10)
value of intensity correlation
Range Interpretation Symbols Color
rTETE Emre
1.700 - 1.999 Low Confidence Identification +) yellow

May 17, 2019

FOR RESEARCH USE ONLY



MALDI Biotyper
RUO Reference library

Every Microorganism

could be of Relevance

Bruker MBT Compass Library:

(version April 2018)

v 2,748 different species

Including:
Salmonella spp.
Cronobacter spp.
Listeria spp.
Campylobacter spp.
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MALDI Biotyper RUO library
Updates since 2010

2800
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Easy validation of library updates
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MBT Filamentous Fungi Library
152 species / species groups

152 specles/specles groups

Absidia caerulea
Absidia glauca
Acaulium acremonium
Alternaria alternata
Arthrinium arundinis
Arthrinium ph

Arthroderma amazonicum
Arthroderma eboreum
Arthrodemmna flavescens
Arthroderma gloriae
Arthroderma lenticulare
Arthrographis kalrae
Aspergillus calidoustus
Aspergillus clavatus
Aspergilius flavus_oryzae_group
Aspergilius fumigatus
Aspergilius glaucus
Aspergillus lizukae
Aspermillus japonicus
Aspergilius lentulus
Aspergillus minisclerotigenes
Aspergillus montevidensis
Aspergillus nidulans
Aspergilius niger
Aspergillus nomius
Aspergillus ochraceus
Aspergillus parasiticus
Aspergillus penicillicides
Aspergilius pseudoglaucus
Aspergilius pulvinus
Aspermillus sclerotiorum
Aspergillus spl4)
Aspergilius sydowii

Fusarium cerealis_culmomm_group

Beauveria bassiana
Boftrytis cinerea
Byssochlamys fulva
Byssochlamys nivea
Byssochlamys spectabilis

Chaetomium globosum

Aspergilius tamaril Exophiala dermatitidis
Aspergilius termeus Fusarium aquaeductuum
Aspergilius tritici Fusarium aveanceum
Aspergilius unguis
Aspergillus ustus Fusarium chiamydosporum
D Aspergill icol Fusarium delphinoides
Aspergilius westerdijkiae Fusarium dimerum
Aureobasidit g Fi quiseti
Aureobasidium puliulans Fusarium incamatum

Fusarium oxysporum
Fusarium pefroliphilum
Fusarium proliferatum
Fusarium solani
Fusarium sp

Fusarium verticillioides

Chry rium keratinophil Isaria fari|
Chrysosponum shanxense L asiodiplodia sp

Clad ril ladi rioide Lichtheimia cory
Cladosporium herbarum Lomentospora proliicans
Cladosporium sp Metarhizium marguandif
Cladosporium sp D Mit DOrUS

Coniochaeta hoffmannii
Coniochaeta mutabilis
Cunninghameila elegans
Curvularia clavata
Curvularia lunata
Curvularia palescens
Curvularia verruculosa
Dichotomopilus funicola
Didymeila aurea
Epicoccum nigrum
Epicoccum serghinum

Epidermophyton floccosum

Microsporum canis
Monascus ruber
Monilinia laxa

Mucor circinelloides
Nannizzia fulva

MNannizzia gypsea
Nannizzia incurvata
MNannizzia persicolor
MNannizzia praecox
Paraphyton cookei
Penicillium brevicompactum
Peniciliium chrysegenum

152 species / species groups, for which
contributions have been received from
over 20 laboratories across 8 countries

152 specles/specles groups

Penicifium citninum

Penicififum commune

Penigilium coryilop
Penicilium crustosum
Penicilium digitatum
Penicilium expansum
Penicilium fellutanum
Penicilium glabrum
Penicilium italicum

Penicilfum menonomm

Penicillium verrucosum Scytalidium sp

Fi fum il Sp schenckii

Fi psis curvata Stachybotrys chartarum
Phoma herbarum Syncephalastrum racemosum

Plact B, m -

Pseudogymnoascus pannorum

¥ P

Talaromyces ruber

Penicilium nalgi
Penicilium namyslowskii
Penicifium olsonil
Penicilium onobense
Penicifium oxalicum
Penicilium pimiteouse
Penicilium roqueforti
Penicilium singorense
Penicilium spl2]
Penicilium spl6]
Penicilium turbatum
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Purp iliumn litaci yees rugul
Rasamsonia argiliacea Talaromyces sp

Rhizomucor pusilius Thanatephorus cucumens
Rhizopus microsporus Trichoderma hamatum
Rhizopus oryzae Trichodemmna longibrachiatum
Rhizopus sexualis Trichoderma orientale
Rhizopus stolonifer Trichodema spl3]

Sarocladium kiliense

Scedosporium aurantiacum
Scedosporium dehoogif
Scedosporium prolificans
Schizophylium commune
Scopulariopsis brevicaulis
Scytalidium lignicola

Trichophyton benhamiae
Trichaphyton equinum
Trichophyton eninacel
Trichophyton interdigitale
Trichophyton rubrum
Trichophyton fonsurans
Trichophyton vielaceum

Trichurus sp



MALDI Biotyper

Sajat referencia konyvtar létrehozasa

Az opcionalis MBT Explorer modul hasznalata:
e Egyszer( és automatizalt referenciakdnyvtarbejegyzés
e Ugyanazzal a bioinformatikaval, mint a Bruker konyvtarak

e Lehetdvé teszi az MSP-k exportjat / importalasat az MBT-vel egylttm{kédo
mas laboratériumokba: ossza meg a cég referencia spektrumat

e LehetOvé teszi a Bruker konyvtarak és a hazi készitésl konyvtar egyidejl
hasznalatat

 Ezek lehetnek kényvtarak, amelyek | <= —
helyspecifikus izolatumokkal és / PoADandogan
vagy fontos termeléshez hasznalt | ‘
bejegyzésekkel rendelkeznek.

Haszndlja a szoftvereszkozoket a
testreszabott mikroorganizmus-
bejegyzések egyszerl
Osszeallitasahoz és az

ujjlenyomatok dsszehasonlitdsahoz

| O e e e e =y | 1 b = | NN TN S T T T e |
354037363938192420252721232226281 5 3 6 4 2293031333234 71011 B8 9121315141817 16
Spectra
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MALDI Biotyper

Connect to online available libraries B
e.g. MicrobeNet from CDC Atlanta

e Free available EMicrobeNetm
e Internet connection in the lab needed )

e Possible because of the MBT open microbiology concept

e Status May 2018:

1004 MSPs, all on rare and unusual species, to complement the Bruker MBT
Compass Library, continuous expansion

e Future Expansions: rare pathogens, BT agents, moulds

e Easy access and easy GUI, result overview similar to the MBT software

Comes with comprehensive microbiology knowledge base
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MALDI Biotyper
Download available libraries
e.g. National Institute for Health

NIH provides a library to be downloaded
in addition to the Bruker MBT Libraries

3§  Journal of
E Clinical Microbiology

JCM Artiche | Joumal Info. | Authors | Reviewers | Permissions | Journals ASM.org

J Clin Mizrobiol. 2013 Mar; 51(3): 828-834. PMCID: PMC3552033

doi: 10.11280JCH.02852-12

Development of a Clinically Comprehensive Database and a Simple
Procedure for Identification of Molds from Solid Media by Matrix-
Assisted Laser Desorption lonization—-Time of Flight Mass Spectrometry

Anna F. Lau,mﬂ Steven K Drake ' Leslie B. Calhoun,® Christina M. Henderson,® and Adrian M. Zelazny®

Author information b Aricle notes » Copyright and License information k-

The MBT "Open Microbiology” concept enables this initiative!
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MBT Subtyping Module

Listeria monocytogenes

e Characteristic peaks in the Listeria spectra are used to confirm the
identification, using direct transfer sample preparation:

=i

Bruker Daltonics ® IAFP Europe 2017

Rapid and Accurate Listeria Species Differentiation
with MALDI TOF Mass Spectrometry Without Any

P ———————————— Accuracy for | Accuracy for
Without the MBT Subtyping genus ID species ID

Module the optimal way to : o [ﬁ
achieve 100% ID is through Direct Transfer 100% 96.5%

extraction Extended Direct 100% 95.4%
Transfer
With the MBT Subtyping Formic Acid Extraction 100% 100%
Module 100% correct ID is [

100% ]

obtained after direct transfer [MiEaWI:Ial g, 100%
MBT Subtyping Module
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MBT Subtyping Module

Listeria identification
Result in MBT Compass

MBT Compass

ID performed on direct smear => only if ID > 2.0 => further typing performed

NO additional steps required

= B HideIdentified | Group by species | Advanced -
D Name Positiocn  Chip Detected Species Score Subtype
I @ BTS Bts H12 0 Escherichia coli il
B @ 18141701 Sample D1 0 Listeria innocua 218 typed as L. innocua
p @ 18141702 Sample D2 0 Listeria innocua 202 typed as L. innocua
B @ 18141703 Sample 03 0 Listeria innocua 221 typed as L. innocua
B 18141704 Sample El 0 Listeria monocytogenes 230 typed as L. monocytogenes
p @ 18141705 Sample E2 0 Listeria monocytogenes 231 typed as L. monocytogenes
B @ 18141706 Sample E3 0 Listeria monocytogenes 209 typed as L. monocytogenes
p @ 18141707 Sample F3 0 Listeria welshimeri 218 typed as L. welshimeri
B @ 18141708 Sample F4 0 Listeria welshimeri 221 typed as L. welshimeri
B @ 18141709 Sample F5 0 Listeria welshimeri 205 typed as L. welshimeri
p @ 181417010 Sample Al 0 Listeria innccua 211 presumptive L. menocytogenes, repeat measurement...
B @ 181417011 Sample A2 0 Listeria ivanovii 225 typed as L. ivanovii
r @ 181417012 Sample Al 0 Listeria ivanovii 223 typed as L. ivanovii
p @ 181417013 Sample Ccl 0 Listeria seeligeri 210 calibrant/baseline too low, repeat measurement
P 181417014 Sample cz2 0 Listeria seeligeri 1.97 xxx
p @ 181417015 Sample for] 0 Listeria seeligeri 211 typed as L. seeligeri
4| 1 L2
Finished successfully. 1 ﬂ
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MBT Subtyping Module

Detection of specific antibiotic resistance
e.g. S. aureus typing for MRSA detection
Meticillin Rezistens Staphylococcos Aureus

e The S. aureus subtyping application looks to detect the PSM-mec peptide
peak present in a part of MRSA strains

£10* 1 A

1.0

ol US100

0.6

—

e If PSM-mec present: MRSA
(Very high % of correct detections)

e If not, does not mean it is not a MRSA

0.4 o

 The proportion of MRSA with the PSM-mec peak _ | 8 g

2 B
is variable, depending on local epidemiology UL | %[

1.0 B
» Success rate varies from <10-90% 1 |B B

depending upon region US300

e The S. aureus subtyping allows to detect q i
immediately a part of MRSA strains, o4 :
with no extra effort! {RE

0.2 ﬁ
Early Warning System Ll._&

for Cattle & Raw Milk woe e e

5032

miz
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MALDI Biotyper
Official Method of Analysis
by AOAC International

'AOAC First Action Official MethodSM)
2017.09

Confirmation and Identification of
Salmonella spp.,

Cronobacter spp.

and other gram-negative organisms

by the Bruker MALDI Biotyper Method)

'AOAC First Action Official Methods’h
2017.10

Confirmation and Identification of
Listeria monocytogenes,

Listeria spp.

and other gram-positive organisms

by the Bruker MALDI Biotyper method)
-

AOAC-OMA: Association of Official Analytical

Chemists - Official Method of Analysis
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MALDI Biotyper
ISO 16140-Part 6 Certification

by MicroVal EU tanasitvany

MICRO\/A“ELN@ I

Certificate n° 2017LR73
Confirmation of Salmonella spp.
by the Bruker MALDI Biotyper method

-

A

Certificate n° 2017LR72
Confirmation of Cronobacter spp.
by the Bruker MALDI Biotyper method

-

A

Certificate n° 2017LR75
Confirmation of Listeria spp. and
Listeria monocytogenes
by the Bruker MALDI Biotyper method p

May 17, 2019 FOR RESEARCH USE ONLY

E Lloyd's Register
LROA

MICRO\/A;!{ Wi

CERTIFICATE OF COMPLIANCE
LLOYD’S REGISTER QUALITY ASSURANCE

hereby declares that the certification assessment has demanstrated that

MALDI Biotyper®

Complete Solution for the confirmation of Listeria spp. and Listeria monocytogenes

Manufactured and supplied by:
Bruker Daltonik GmbH
Fahrenheitstrae 4

D-28359 Bremen

GERMANY

has been validated and revealed to be at least equivalent to the reference methed as
demonstrated by the validation study report. The summary of the validation report is
available on the Microval website: www. microval.org

Reference methods:

1. 150 11290-1 {2017): Micrabiology of the feod chain - Horizontal method for the
detection and enumeration of Listeria monocytogenes and other Listeria spp. -
Part 1: detection method;

2. 150 11290-2 (2017): Microbiology of the feod chain - Horizontal method for the
detection and enumeration of Listeria monocytogenes and other Listerizspp. -
Part 2: enumeration method.

Scope: Confirmation of Listeria spp. and {isteria monocgytogenes from colonies isolated
on Ottaviani & Agosti Agar, Palcam, Oxford, Moedified Oxford and RAPID’L. mono, and
any non-selective nutrient agars

The validation and certification has been performed in accordance with ISO/DIS 16140-

6:2017 and the MicroVval Rules and Certification Scheme version 8
Certificate no.: 2017LR75 First approval date: 26
Expiry date; 25

ISSUED BY: Lloyd's Register erland B.V
Rotterdam, The ietherlands

Certificate no - 2017LA7S 03.05-2018 Pagetef |

KP v Mandelelsan 413, 3052 MB Rottertiam, The Netherlands. Kuk nr . 24247948
This approval s carried out in accordance with the LAQA assessment and certification procedures and monitored by LRQA




Confirmation workflow: comparison
Biochemical tests — MALDI Biotyper B

Methods Analysis step Listeria L. monocyto- Salmonella Cronobacter
genes
Purification step on a non- * Required * Required * Required * Required
selective agar (+ 24 hrs) except in the
o ISO 6579
[
< Confirmation of characteristic |* Gram staining |* Gram staining |°* Biochemical * Oxidase
(a) colonies * Catalase * Catalase tests * Biochemical
‘g n (up to 5) * (Motility) * Hemolysis * Serological tests
. 8 * Biochemical tests
. otili
- ( y)
- Final result if presence of Day 1 Day 2 Day 2to 3 Day 2
o characteristic colonies on
qg selective media
o Handling time* Not available > 10 min 4 min 3,5 min

Direct Transfer from * No purification step required

isolated colonies on  Same workflow for all the pathogens

SRl el * Resultin 15 min to 1 hour (1 to 95 isolates)
* 20 sec handling time / isolate

MBT

*handling time from ISO 16140 Validation reports
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Workflow: comparison
16S rDNA sequencing — MALDI Biotyper

Mikrobiologiai teszt

MBT workflow

16S rDNA workflow

Sample prep

Dedicated micropipettes & area

Sample prep

3InsaJ 03 awi]

e
¥

PCR run on
Thermocycler Time to result : 1 hr / 95 samples

9 Handling time : 20 min / 95 samples

Prepare sequencing mix
Dedicated micropipettes & area

Sequencing and data | MBT validated
analysis =

AOAC-OMA &
ISO 16140-part 6

Time to result (one sample or batch) : half a day
Handling time for 30 samples: 70 min
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MALDI Biotyper

Basic Bruker consumables
Quality controlled

e MALDI matrix:
HCCA Matrix

e Standard for QC:

Bacterial Test Standard

e Disposable MALDI target:
MBT Biotarget 96

Compared to traditional ID methods,
significantly reduced consumables budget

needed for standard ID!
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MALDI Biotyper

Az élelmiszer-mikrobiolodgia legfontosabb
jellemzoi

A -
AOAC OMA és ISO 16140-part 6 tanusitvany:

- Elelmiszer alapu kérokozdk és mindségi indikatorok ellendrzése

« A bakterialis izolatumok azonositasa
.
N v 17 e - - N &

Gyors Egyszeri
« Percek alatti . |+ Ugyanaz az egyszer(i munkafolyamat
eredmény A minden mintahoz
—yr 3 [ - Gyors betanitds
« Nincs szlikség kilon helyiségre

ROBUSTUS és
REPRODUkalhato
Az lizemeltetotol fiiggetien

MEGBIZHATO ,
- Kiterjedt referencia konyvtar
2748 fajbdl, folyamatos frissités

KOLTSEGHATEKONY
Az alacsonyabb
tesztenkénti koltség a
tobbi mddszerhez képest

i .
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| RUGALMAS

A kultura koridlményeitdl fliggetlen
Hozzon létre sajat hivatkozasi konyvtarakat




MALDI Biotyper
Tovabbi elonyok

E o §
’ . o ¢ w . i

ID of Gram +/- bacterla and yeast (2748 speC|es covered)

— -
/T - - Y
1 / L]

| | SpeC|aI I|brary for filamentous fungi (152 speC|es/speC|es groups)

K. -:_-_f"' yr
] A : "« .. :

| Automated callbratlon and QC by quality controlled BTS

Completely usable disposable MALDI targets .

| ; .01 | Y
Paperless & traceable workflow ] _-

Sample prep faC|I|tated by MBT Pilot and MBT Galaxy
\ ».'
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www.bruker.com
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