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Bruker Corporation and MALDI Biotyper BRUKER
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2 5 YEARS
MALDI

1960 Foundation of the ~ Bruker company \ 5=/
1992 Introduction  first MALDI - TOF mass spectrometer

2004 Launch of MALDI Biotyper as a research tool

2008 First MALDI Biotyper in  routine laboratories

2009 Launch of the MALDI Biotyper VD system

2013 FDA Clearance  of the MALDI Biotyper CA system

2017/18 AOAC -approvals, SO 16140 -part 6 validation

1988 C MALDI technique by Karas M., Hillenkamp F. Anal Chem. 1988  Oct 15; 60 (20): 2299  -2301

2002 C Nobel Prize in chemistry  (for soft ionization techniques )
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MALDI Biotyper <)
Microorganism Confirmation/ldentification BE%R

by MALDI -TOF MS: Workflow

Selection of colony of Preparation onto
unknown microorganism MALDI target plate

96 samples identified
in ~60 minutes /

W e

N ELEE LT
T g o
T o e 17 i e T e R
B w [ [ =rr . weoome =
¥ - ' .o [T
e = & 1 momoam e ae - o =
+ e e WeoE
¥

Identification by Acquisition of MALDI -TOF
pattern matching profile spectrum
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MALDI Biotyper - Basics <)
Matrix Assisted Laser Desorption/ | onization BRUKER

Time Of Flight Mass Spectrometry L‘X-)
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MALDI Biotyper

Sample preparation procedures

Direct transfer (for 90-95% of microorganisms)

- Direct transfer of biological material

- add MALDI Matrix

- Gram negative and most Gram positive microorganisms

Extended direct transfer (e.g. for yeast)
- Direct transfer of biological material

- Add drop of formic acid

- Dry at room temperature

- Add matrix

Extraction  (for MSPs, better ID..) i
- Enrich Atargetedo mol ec -‘
isolated colonies & ’

C Special protocols for special organisms

Direct transfer using a tooth pick
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MALDI Biotyper

Robust pattern matching to
MBT Compass Library

Updates on Libraries and Modules




MALDI Biotyper
Reference library

Bruker MBT Compass Library
(version April 2019)

8468 MSPs
2950 different species

MSP Genus Species
Gram - 3525 258 1266
Gram + 4070 210 1450
Yeast 806 45 210
Filamentous Fungi 67 27 43
)2 8468 540 2969

Every Microorganism

could be of Relevance

June 24, 2019

Abiotrophia defective Acetobacter aceti Acetobacter cerevisiae Acetob
Achromobacter xylosoxidans Acidaminococcus fermentans Acidaminoc
Acinetobacter bouvetii Acinetobacter calcoaceticus Acinetobacter gémer.'
Acinetobacter schindleri Acinetobacter sp Acinetobacter tandoii Acinetob
Actinobacillus ureae Actinobaculum massiliense Actinobaculum schaalii
denticolens Actinomyces europaeus Actinomyces funkei Actinomyces ge
Actinomyces nasicola Actinomyces neuii Actinomyces odontolyticus Actino
viscosus Actinomyces weissii Adlercreutzia equolifaciens Advenella i
caviae Aeromonas encheleia Aeromonas enteropelogenes Aeromonas e
sobria Aeromonas sp{2] Aeromonas veronii Afipia broomeae Afipia
humatus Agromyces italicus Agromyces lapidis Agromyces mediol
contaminans Alicyclobac.i!,‘u “y”‘ohepra nicus A‘ ' ,/uoba u,!us faa.

Anaerobiospirillum succiniciproducens Anaerococcus hydrogenalis /
migulanus Aquincola tertiaricarbonis Arcanobacterium c
nitrofigilis Arcobacter skirrowii Aromatoleum alkani Aro
Aromatoleum toluvorans Arsenicicoccus bolidensis Arsenicic
citreus Arthrobacter creatinolyticus Arthrobacter crystallopoiete
Arthrobacter monumenti Arthrobacter mysorens Arthrobacter nasi
protophormiae Arthrobacter psychrolactophilus Arthrobe

tumbae Arthrobacter uratoxydans Arthrobacter ureafaci
Avibacterium gallinarum Aviba “L-r.'u m vola nrun‘ Azoarcus C
arsenicus Bacillus asahii B il

Bacillus cohnii Bacillus decolora

hemicellulosilyticus Bacillus horik

Bacillus mannanilyticus Bacillus mai

Bacillus pseudofirmus Bacillus pseu

Bacillus subterraneus Baci

angu"a um Bifido bacrpr'um animal

longum Bifidobacterium magnum Bif

ne b Lo Al AL o L - ML




MALDI Biotyper <)
BRUKER
(<O

Libraries new entries é .

ECCMID 2019:
C Standard 9.0 8468 MSPs (8326 1VD)
C Mycobacteria 6.0 i (952 MSPs + IVD identical )
C Filamentous Fungi3.0 (new - 577 MSPs)
C SR library (IVD extension - BBFV)

)¢

Third claim US-FDA (July 2017 - 424 bacteria )
April 2018 US -FDA (candida auris added i 425 bacteria )
Third parties (MALDI -Up, D -MASS, CDC -Microbenet , ..)

O O
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MBT Subtyping Module

One workflow - Two calculations




MBT Subtyping Module

Introduction

<)
BRUKER
(>

A Supporting now:

u Staphylococcus aureus  typing for MRSA detection

U Bacteroides fragilis typing for detection of carbapenem resistance
2016
\

U Listeria monocytogenes typing to confirm species

U Mycobacterium chimaera/  intracellulare differentiation

k[] bla «p- plasmid peak detection in  Klebsiella pneumoniae 2017/

Expanding the application range
of the MALDI Biotyper
from identification to

instant specific marker detection
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MBT Subtyping Module

Listeria monocytogenes

species confirmation




MBT Subtyping Module

Listeria monocytogenes

o)
BRUOKER
( ><)

A Listeria monocytogenes  group members are closely related
(L. monocytogenes, L.  ivanovii , L. innocua , L. welshimeri and L. seeligeri )

A Mainly L. monocytogenes IS pathogenic  for humans

A L. monocytogenes is one of the most virulent foodborne pathogens
causing listeriosis

A The infection is most likely to sicken pregnant women and their newborns
adults aged 65 or older, and people with weakened immune systems

U Rapid and accurate identification
of Listeria strains is essential
for appropriate management and control of food safety
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MBT Subtyping Module

monocytogenes
Result in MBT Compass : Report

Listeria

A Listeria monocytogenes

<)
BRUKER
(>

typing to confirm species

A directly  from direct transfer (and extended direct transfer)
Sample ¢ Score Organism (second-best Score
Name Sample ID Organism (best match) Value match) Value
15015734-1
( +% A) TSA_%%;{C))A 24 ,Li;g?:aﬁnl?;?g:?i en;;s Listeria monocvtogenes
h Art EDT3 RE ' o
(standard)
15015734-1
[ TSA %%%A 24 e dne e Listeria monocvtogenes
(++1+) (A) W Ast EDT4 typed as L. monocytogenes
(standard)
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ID performed on DT => ID > 2.0 => Subtyping performed

NO additional steps required




MBT Subtyping Module

bla (rc plasmid detection in K. pneumoniae B
Result in MBT Compass : Report

Sample : Score Organism (second-best Score
Name Sample ID Organism (best match) Value match) Value
0 A7 |KP-M-93 chrom Klebsiella pnenmomae \ :

(++H) (A) (standard) presumptive KPC Klebsiella pnenmoniae
0 A8 [KP-M-94 chrom Klebsiella pneumomiae : :

(++)(A) (standard) presumptive KPC Klebsiella pneumoniae
0_A9 [KP-M-94 chrom Klebsiella pneumomiae : :
(+++) (A) (standard) presumptive KPC Klebsiella pneumoniae

Subtyping Result Comment

KPC

classification as KPC on the basis of specific marker peaks (11109)
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ID performed on DT => ID > 2.0 => Subtyping performed

NO additional steps required




MBT Subtyping Module

bla (pc plasmid detection in K. pneumoniae

o)
BRUOKER
(><)

bla «(pc plasmid peak detection atm/z 11,109

A Good detection rate

Mass Spectrum

A Very specific peak s,

[au]

6000

4000

2000 ‘M ﬂ v
Klebsiella pneumoniae :
A BLUE: KPC with bla o related peak

A RED: ESBL 9500 10000 10500 11000 11500 12000
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MALDI Biotyper

Automation

MBT Pilot and Galaxy




MALDI Biotyper

Paperless and traceable workflow
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\[ Load worklist by barcode } \\[Prepare samples ; add matrix }
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MALDI Biotyper S
Paperless and traceable workflow BRUKER
MBT Satellite software L.X_)

For convenient sample prep on the work benches:
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A Software module for project creation and set -
up of corresponding working lists

11idiii
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A Also optionally available pre  -installed on a
tablet - PC (Display # 9.7")
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Traceability, safety and confidence
W
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