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Terminoloji

e Proteom: belli bir zamanda, belli bir
hlcrede, belli bir dokuda, belli bir
organizmada bulunan gereken tum
biyokimyasal tepkimeleri yurtten
proteinlerin tamami

e Proteomik ise belli bir organizmada
bulunan proteinlerin toplamini
incelemek icin kullanilan yontemlerm
tumu 3




Proteomik calismalarinda

Kullanilan yontemler
e ELISA

e 2DIPAGE (ki yonli jel elektroforez)
e Mikroarray (Doku ve protein cip teknolojisi )

e Kutle spektrometresi

— MALDICOTOF MS (MatrixJassisted laser
desorption/ionization- time of flight Mass
Spectrometry)

— SELDIOTOF MS (Surface enhanced laser
desorption/ionization timeJofIflight Mass
Spectrometry)



MALDI-TOF MS

» Matriks ile desteklenmis lazer
desorpsiyon / lyonizasyon ugus
zamani kutle spektrometresi

» Alman ve Japon bir arastirma
grubunun 1980’lerin sonunda
gelistirdikleri proteinlerin

peptit kutle parmak izi analiz
teknigl



2002 Kimya Nobel Odiilii

“Biyolojik makromolekullerin yapisal analizi ve
tanimlanmasi yontemlerinin gelistiriimesi”
“Biyolojik makromolekdullerin soft desorpsiyon

lyonizasyon yontemiyle kutle spektrometrik analizi”

John Fenn Koichi Tanaka



Kltle Spektrometresiyle Protein Tanimlanmasi

2-D Gel Electrophoresis
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MALDI-TOF MS

e MALDI yeni bir iyonizasyon teknolojisi olarak 0
1988 yilinda Franz Hillenkamp ve Michael ¢ |

Karas (Munster Universitesi, Aimanya). %Tf\DH
| MH-,
e Cikis noktasi; alanin aminoasidi triptofanla Alanin
~karistirildigi zaman 266 nm lazer altinda dah. -,
kolay iyonize oldugunu kesfedilmesi. L

Burada karisim halinde iken triptofan lazer

enerjisini absorbe ediyor ve saf olarak 1sini OH
“kolay absorbe edemeyen alaninin A
~lyonizasyonunu kolaylastiriyor. Triptofan



e YOntem:

— Analitin organik bir matriks Uzerine ko-kristalizasyonu
esasina dayanir.

e Matriks

— Isig1 6zgul dalga boylarinda absorbe edebilen kiguk
moleklllerden olusur.

— Biyomolekdlleri lazer 1sinlarinin dogrudan
tahribatindan korur.

— Buharlastirma ve iyonizasyonun kolaylastiriimasi

— Asidik ve organik karakterdedir.



MALDI Prensip

. MALDI kltle spektrometresinde kullanilan bir
Iyonizasyon teknigi dir.

. Biyomolekdullerin (protein, peptid ve seker
gibi) buyUk organik molekdllerin (polimer,
dendrimer, makromolekul gibi) analizi

. lyonizasyon lazer atisi
. Matriks biyomolekUlin amaci; direkt lazer

atisinin tahribinden korumak ve
lyonizasyonu kolaylastirmak



MAILDI Matriks

. UV absorbe eden matriks (Tanaka; Japonya /
Hillenkamp ve Karas; Almanya)

. Matriks ve polimer molekuler duzeyde uygun bir
-¢Ozucl (formik asit, trifloroasetik asit, asetik asit
- vb.) icinde karistirilir.

. COzUcu

polimerin agregasyonunu engeller.

. Ornek/matriks karisimi érnek prop ucuna
yerlestirilir.

Vakum
“molekul
molekul

kosullariyla ¢ozucu uzaklastirilarak matriks
eri icinde homojen olarak yayilmis polimer

erini birakir.



‘MALDI

m Tanaka (Japonya) ve

ample Hillenkamp/Karas (Almanya)
and AldS (7
matrix tarafindan gelistirildi

pulsed

laser light m Peptid analiti MALDI plaginda

uygun matriks icinde ko-
kristalizasyona ugrar

m Plaka bir nitrojen (N,) lazer
w

Bpaw ¥ OB tarafindan 337 nm U.V. 1sIna
BR R 8 R maruzbirakilr

/

_ '_ | O Matriks lazer enerjisini
peptide/protein ions absorbe eder
desorbed from matrix N :
O Enerji ylzeyden analite
transfer olur
T O Analit proton transferiyle
20KV lyonize hale gecer

(sample stage or target) O iynnlar kiutle analiz birimine

aktarilir (TOF)



MALDI

e Enerjiyi gondermenin en iyi yolu lazer 1sini
kullanmak

e Bu nedenle lazer dalga boyunu en Iy
sekilde absorbe edecek bir madde matriks
olarak secilir

e Bu durumda en uygun matriks maddesi
aromatik molekullerdir.

the formation of charged analyte molecules that reach the mass



MALDI Matriksleri

4-hydroxy-o-
cyanocinnamic
acid (“alpha-
cyano” or 4-
HCCA)
peptides

0. .OH
0. .OH
£

OH

HO
MeO OMe

OH

2 9-dihydroxybenzoic acid (DHB) 3, 5-dimethoxy-4-
peplides and proteins hydroxycinnamic
acid (sinapinic acid)
proteins




Ucus Zamani (TOF)

e TOF'da reflekton, yi1gin halinde bir halkasal
lens grubundan olusur.

_e Halkalara surekli artan bir yiksek potansiyel
- uygulanir.

e BOylece iyonlar yuksek kinetik eneriji ile
ivmelendirilir.

e lyonlar tlip boyunca hiz farklarina goére ayrilir.

e Detektore carpan iyonlar kuvvetlendirilerek
sayllir. -

Roflactor




Ucus Zamanina Gore Proteinlerin Hizi 1

e Hareket aninda her peptit bir paket iyonla
temsil edilir.

..o Bu iyonlar dar bir araliktaki kinetik enerjiye
~ yani hiza sahip olarak hareket eder.

e Hizli hareket eden iyonlar, sahip olduklar
yuksek kinetik enerji nedeniyle reflektona
Ilk Once ulasir ve daha fazla hareket
ederler.

. @ Kinetik enerijileri sifir oluncaya kadar bu
- hareket devam eder.



Ucus Zamanina Gore Proteinlerin Hizi 2

e Bu arada diger iyonlar da reflektona girig yaparlar. Bu
lyonlar yonleri degistiriimeden once reflekton icinde az
hareket ederler. (Kinetik enerjileri daha az oldugu icin
daha cabuk sifir noktasina ulasirlar)

e Sonuc olarak yavas hareket eden iyonlar iyon paketinin
onundeyken hizli hareket edenler gerisinde kalir.
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MALDI TOF MS

e MolekUller ayni yUke sahip olduklarinda kutleleriyle

orantl

e Peptit
gecer

| bir hiza sahip olurlar.

er kutlelerine gore ucus tupunun iginden
er ve farkli zaman araliklarinda detektore

carparlar.

e Kutle spektrometrisi verileri kolayca m/z oranina

donusturdar.

~1ons that are too heavy

bl —— bend too little

. beam - pibatat LA _ flight tube

insulator | s : ; ;

only ions of the right mass

electron r : can enter the detector
beam ! ions that are too light
ion \ bend too much S detector slits
source__ : \ '/
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\ to vacuum detecter
pump
" accelerator
: plate
probe sample

| .I', recorder




Biraz da fizik...

e Lazer vuruslari ile olusan dijitalize veriler TOF kutle
spektrumu olusturacak sekilde toplanir.

e TOF kutle spektrumu zamanin bir fonksiyonu olarak
saptayici sinyalin bir kaydidir.

e Kultlenin (m) bir molekilinin ucus zamani ve bu
mesafeyi gecerken ylklendigi akim (z) (m/z)'2' ye
orantilidir.

e Zaman ve (m/z)"2 arasindaki iliski iyonlarin kutlelerini
hesaplamada kullanilabilir.



~CMALDI-TOF Kiitle spektrometre
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MALDI TOF MS

. Focusing Lens

Sample Slide

Intensity
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izole edilen proteinler
enzimlerle parcalanir,
tuzlarindan arindirilir

\ Jel elektroforezinden

Peptidler agiz
krismina (z/m)12
orantili bir hizla
ulasirlar

\

Peptidler agiz kismini
gectikleri anda hepsi
ayni Kinetik enerjiye
sahiptir ancak farkl
kUtleden dolayi ayni
hiza sahip degildir

Kristalizasyon icin
doymus matriks

— solusyonu iceren
MALDI plagina
aktarihr

Pozitif yaklIt peptidler
ucus tapunin agzina
dogru hizlanir

\

Klcuk katleli iyonlar
once detektore
carpar ve sinyal
kaydedilir

4 MALDI-TOF MS Akis Semasi

Lazer isini uygulanir

/

Hizli enerji trasferiyle
plaka ylzeyinden
iyon firlatihr ve
peptidleri gaz fazina
dondstardr

MALDI plagina +20
ile +30 kV’larda
yuksek voltaj
uygulanir

Veriler
— bilgisayar
ortaminda
deg‘ ‘i‘ ) =

ooooo




Biyoinformatik Analiz

eBioTyper

(Bruker Daltonics Inc., Bremen, Almanya)

e Saramis

(Anagnos Tec GmbH, Potsdam-Golm,
Almanya)



Kullanilan Cihazlar

. Applied Biosystems Voyager
DE Pro MALDI-TOF

. Applied Biosystems Q-Star ESI-
Quadrupole-TOF

. Shimadzu LC MS IT-TOF mass
spectrometer

. Sequenom Mass ARRAY Compa
Analyser i



Kullanilan Cihazlar
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Protein Veritabanlari

e Pep Sea ve MS-Fit
( )

e MOWSE ve Mascot

(http://www.matrixscience.com/)

e Profound
(http://prowl.rockefeller.edu/)



Kitle Spektrometrik Verilerle Proteinlerin
Tanimlanmasinda Kullanilabilecek Web

Adresleri
Program Web Address
BLAST http://www.ebi.ac.uk/blastall/
Mascot http://www.matrixscience.com/cgi/index.pl?page=/home.html

MassSearch http://cbrg.inf.ethz.ch/5erver/ServerBooklet/MassSearchEx.html

MOWSE http://srs.hgmp.mre.ac.uk/cgi-bin/mowse
http://www.narrador.embl-
PeptideSearch
heidelberg.de/GroupPages/Pagelink/peptidesearchpage.html
Protein Prospector http://prospector.ucst.edu/
Prowl http://prowl.rockefeller.edu/

SEQUEST http://fields.scripps.edu/sequest/




Mascot (Matrix Science) ile Peptit

Kiitle Parmak lzi Analizi

/2 Matrix Science - Microsoft Internet Explorer

=lol x|

File Edit Wiew Faworites Tools Help

Gpack » = - (3 fat | Chsearch [EFavortes EfMedia &% | By S B

Address I@ htkp: f e, matrixscience, comjcgifindesx. plfpage=/home. html j E‘{;‘GD | Links »| Morton Ankivirus E' -

Mascot: Peptide Mass Fingerprint

HOME
MASCOT
HELP Your na.melJc:e FEmail |jIDD@|:hem.uc:Ia.edu
WHAT'S NEW MIChem 266 example
FEODICTS Datahasel MNCBInr 'I
SUPPORT
SITE SEARCH Taxunumzl.i\ll entries j
LINKS Enzyme | Trypsin d Allow up tu|1 'I mmizzed cleavages
ﬂ:fg-;‘;fﬂtfﬂrz Fixed [4B_old_ICATH0 (C) i’ Variable | 015 {C-erm =
bttt modifications |AE_old_ICATE (T)

Acetd (K) Craidation (HW) e
Acetyl (N-term) PECO-Biatin (C)
Amide (C-term) hd| Fhospho (ST) hd|
Protein massl kDa Peptide tol. :I:ID.2 IDa 'I
Mass values * MH' © M Monoisotopic ©* Average ¢
Data ﬁ]el Browse... |
Queryl 1 ¢ g7

|»

N-B Contents 1247.70
of this field|1z87. 73

Al entries

...... Drosophila (fruitflies)

...... Chordata (werebrates and relatives)
........ haony werehrates

.......... lobe-finned fish and tetrapod clade
............ tammalia (mammals)
.............. Frimates

................ Homo sapiens (human)
................ Other primates

.................. FMus muscylus thouse mouse)

A

are ignored if|1375. 76
a data file 1;;: : 2:
15 specified. . I

Overview [ Heport top| 20 - | hits

| Start Search ... I Reset Form |

Olusan pik listesi girisi

Copyright © 2000 histris: Scierce Ltd, A1 Fights Feserved, Last Tipdated 043002003 15:07:22

€

l_ l_ l_ | Internet 4




Mascot (Matrix Science) ile Peptit
Kutle Parmak 1zi Analizi

HATRM} Mascot Search Results

SCIENCE.
Uzer : Joe
Email : JlooFchem. ucla. edu

Learch title : Chem Z2&6 example
Database : NCEInr 20030426 (1418323 sequences; 456730478 regiduwes)y
Timestamp : 1 May Z003 at 01:09:31 GMT T e
Top Score : 157 for gill5%01397, cell division inhibitor, a membrane ATPase, a.c:ti‘l.ratéﬁ minC [Escherichia coli 01

Prohability Based Mowse Score

Score is -10*LoglF), where P is the probability that the observed match is a randorm sent.
Protein scores greater than 74 are significant (p=0.05).
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Concise Protein Summary Report

Switch to full Protein 5 Feport

To create abookrnark for this report, right click this link: Concise Surarnary Beport (Chern 266 exarnple)
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adet

I

Makale sayilari?

TOF”
TOF”
TOF”
TOF”
TOF”
TOF”

9520
“bacteria” 1875
“fungl” 1194
“virus” 297
‘yeast” 283

“food-borne pathogens” 6

Ekim 2012



MALDI-TOF MS ve
Mikroorganizma Tanisi

MALDI-TOF-MS mikroorganizma analizi i¢in
“onemli bir tani aracidir

'MALDI-TOF-MS hastalik teshis ve tanisinda
Klinik calismalar (kanin tarama testleri...)

Bakteri, maya, kuf ve virtslerin dogru ve hizli
tanimlanmasinda

Taksonomi ve epidemiyolojik calismalarda



ClinProt BioTyper ile mikroorganizma tanisi ve

siniflandirmasinda genel is akis semasi

Ornek hazirlama:
- Herhangi bir islem yapilmadan
direkt ince tabaka

—=Hucre ekstraktinin direks olcumu

Bilinmeyen saf - Numuneye HCCA cozeltisi ilavesi

kultiirden
“tek koloni”

Veri degerlendirme m ‘ | -

Tanimlama ve WAL G UL L il

siniflandirma MALDI-TOF MS spektrumun alinmasi

- Tespit limiti:
10° hiicre (celik grid Gizerineki hedef/ 6rnek)
. Yaklasik 0.5 pg biyolojik materyal
« 5 x 103 hiicre (400) um AnchorChip™ hedef)
. ~25 ng biyolojik materyal



Yapiimis Calismalar:
MALDI-MS ile Bakteri Tanisi

m/z orani ile biyobelirleyici iyonlarin
belirlenmesi
~Isitilan intakt bakteri hiicreleri

Anhalt JP, Fenselau C. 1975.
Identification of bacteria using

mass spectrometry. Anal Chem.,
47. 219-25.



Food Bioprocess Technol (2011) 4:907-918 MALDI-MS ile Bakteri TanISI

DOL 10.1007/511947-010-0441-2

REVIEW PAPER

Safety Assessment of Fresh and Processed Seafood Products
by MALDI-TOF Mass Fingerprinting

Serratia liquefaciens ATCC 12926

o g

Karola Bihme - Inmaculada C. Fernandez-No - Serratia marcescens ATCC 274
Jose M. Gallardo - Benito Canas - Pilar Calo-Mata Pantoea agglmm&rans_ﬁTCC 27155 i
Merganella morganii ATCC 8076

. : : : . Photobacterium damselag ATCC 33539
identified bacterial risk. The results of this study showed  Photobacterium phosphoreum CECT 4172
Sard3

that MALDI-TOF MS fingerprinting is a feasible, rapid, sard2

. . . . Sarddb
and cost-effective technique for the classification and S

. ' . ' . ' Pret lgaris ATCC 9484
identification of unknown bacterial strains isolated from pr:,t;ufpﬁ:,ﬁ::&mmﬁm:]

P irabilis ATCC 14153
fresh and processed seafood samples. The vast spectral data Providencia efigen ATOO 29644

x» affortiue x 1Y i 5 ' - Pravidencia stuartii ATCC 28974
can be effectively examined by searching common peaks il by oyl

& ' { = ' 5 Hafnia alvei ATCC 8780
masses and cluster analysis. In further studies, a large L. il d

Enterobacter cloacae ATCC 13047
Raoultella planticala ATCC 33531 :_

Klebsiella oxytoca ATCC 13182

Tanive siniflandirmada hizli, maliyet etkin Enterobacter aerogenes ATCC 13048
ve -uygulanab"ir b". yantem Klebsiella pneumoniae ATCC 10031

Seab06
Seab08 :I I— .
Stenctrophomonas maltophilia ATCC 13637

Acinetobacter baumanii ATCC 15308

S0
S50 4
SL0



Anal Bicanal Chem (2010) 39724652476
DOIL 10,1007 /500216-010-3777-6

ORIGINAL PAPER

Rapid analysis of Gram-positive bacteria in water via
membrane filtration coupled with nanoprobe-based

MALDI-MS

_ L Sularda 5x102 KOB/mL
Shuping Li- Zhongxian Guo « Hui-Fen Wua - Ying Liun - limitine kadar B. cereus
- J

Lhaoguang Yang - Chee Hoe Woo E. faecium. S, aureus
L] J J

Under the optimal conditions, more informative and
reproducible MALDI mass spectra of the isolated bactenia
could be obtained. A combination of MF and a VNP-based
magnetic affinity technique can effectively enhance the
enrichment factors of Gram-positive bacteria. B. cereus, E.
Jaecium, and S. aurews spiked in tap water and reservoir
water were detected with a detection limit of 5= 107 c¢fiu/ml
by the MF-VNP/MALDI-MS approach. We believe that the
proposed approach i1s useful in rapid analysis of Gram-
positive bacteria in water samples.



. . , Eur Food Res Technal (2012) 234: 10991 104
:fﬁ;n:mf:??:ﬁm:t'mﬁ:ﬂmmmymm st and MALDNFTUR omen spactroanairy protncaly DOT 10 10070021 7-012-1704-0

SHORT COMMUNICATION
ISO* procedure ICT MALDI-TOF*
10 2 IEM! 10 2 IFME 10 g IS .l{‘d[]lﬂ detection “.F genus Cronobacter in powdered
00 ml. BPW 90 ml. mLST 00 L. L ST infant formula milk
ML m
llﬂ h, 37°C l?ﬂ h, 37 °C l?ﬂ h, 37°C Barbora Javiirkovs - Martina Blaikovi -
Ladislay Fukal * Pavel Rauch
100 pL culture | mL ESIA?
10 mL mLST <solat
l IE}E-IA isolation lu b 4450
9 i
l.r.‘i' h "1-'1' E DHA .,-_.,-_.Iun!.-
PCR", ICT" MS¢
ESIA® 2h 1
l 2 h,44°C resubs results
TSA' Table 4 Comparison of 130 procedure, immunochromatographic te£t and MALDKTOF mass spectrometry
l*‘rﬂ h,25°C hems 50* / ICT* \ MALDI-TOF
colony Duration of micm-organism cultivation (h) [ 16 H) 44
l biochemical characterization Total time of detection (h) 144 24 46
Z4h LOD® <10 cells <10 ells <10 cells
results Requirement of pure culture Yes No Yes
Specificity Genus Cronobager  Genus Cronobagter  Genus Cromobacier
Required laboratory equipment Maone Themacycler MALDI-TOF M5, MALDI IEir.u"J'_'|-'|:|1.'.r"'I sysiem
"2 ' Requirement of well trained pesonnel I poirtant Loss imy Liess important
- Labour costs per 100 tests {in €) 1,500 X0 450

Y * IS0 ISOTS 229642006 \/
= ® ICT immunochmmatographic test

© MALDI-TOF matrix-sssisted laser desorption ionization-time of flight mass spectrometry
4 LOD limit of detection



Rapid Commun Mass Spectrom.1996:10 (10): 1227-32.

Rapid identification of intact whole bacteria based on spectral
patterns using matrix- assisted laser desorption/ ionization with
time-of-flight mass spectrometry.

HollandRD, WilkesJ@G, RafiiF, SutherlandJB, PersonsCC, VoorheesKJ,

LayJO Jr.

Foodand Drugs Administration, National Center for Toxicological
Researgh, Jefferson, AR 72079, USA



RAPID COMMUNICATIONS IN MASS SPECTROMETRY, VOL. 10, B33-88E (1998)

Detection of Pathogenic and Non-pathogenic
Bacteria by Matrix-assisted Laser Desorption/
Ionization Time-of-flight Mass Spectrometry

T. Krishnamurthy,” P. L. Ross and U. Rajamani
U.5. Army Edgewood RD&E Center, APG, MD 21010-5423, USA

i | 3341 4320 “m'}}am A
Bacillus anthracis A -7082

, 5844-> B
Brucella melitensis | 2823 4561 74p8 a11o
4365
. . 2453->
Yersinia pestis 3225  |-adds C
9% ?IJEE

- ._.___in_ 3

\ . 3205-><-3274
EranCISella tularensis 120 D
. <-4747_ el

_ m_}ﬂ..



RAPID COMMUNICATIONS IN MASS SPECTROMETRY, VOL. 12, 176-180 (1998)

The Characterization of Micro-organisms by Matrix-
assisted Laser Desorption/Ionization Time-of-flight
Mass Spectrometry

Kevin J. Welham,'* Mark A. Domin,' D. Eoin Scannell,! E. Cohen? and David S. Ashton'

"ULIRS Mass Spectrometry Laboratory, Department of Pharmaceutical and Biological Chemistry, The School of Pharmacy, University of
London, 29-39 Brunswick Square, London WCIN 1AX, UK
“Faculty of Pharmacy, University of Lyon, Lyon, France.

» Cell Culture
I Lyophilised Cells I Nutrient Agar Plates
I LT X S

1 mg 1 -2 mg [removed by
sterile| loop

1 mi|0.1% TFA
12,000 |rpm 30 min
supernatant | removed

Cell Pellet

200u! 0.1%TFA
Vortex 30 s

Mix with matrix (1:9)
Vortex 30 s

2ul on target
sample dried
washed in cold water 30 s.




Hang1 Bakteriler Analiz
Edilebilir?

Grampozitif koklar

— Stafilokok, streptokoklar
Enterobacteriaceae

— Escherichia coli

— Yersinia enterocolitica
— Erwinia tirleri

— Salmonella enterica

Non fermenter bakteriler

Campylobacter

Helicobacter pylori
Aeromonas

Haemophilus influenzae
Streptococcus pneumoniae
Streptococcus agalactiae
Bartonella henselae

Neisseria, Listeria, mikobakteri

Antibiyotik direncinin dakikalar
icinde belirlenmesi



Anal. Chem. 2000, 72, 1217—1223

An Algorithm for Automated Bacterial
Identification Using Matrix-Assisted Laser
Desorption/lonization Mass Spectrometry

Kristin H. Jarman,* Sharon T. Cebula, Adam J. Saenz, Catherine E. Petersen, Nancy B. Valentine,
Mark T. Kingsley, and Karen L. Wahl
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Ongoing Revolution i Bacteriology: Routine
Identification of Bacteria by Matrix-Assisted
Laser Desorption lonization Time-of-Flight
Mass Spectrometry

Piseth Seng,” Michel Drancourt,” Frédérique Gouriet, Bernard La Scola, Pierre-Edouard Fournier, Jean Marc Rolain,
and Didier Rao!t

~ Climical Infectious Diseases 2009:49:543-51

1660 bakteri izolatinin%95.4 dogru tanimlanmis
1 izolaticin 6 dakika

Maliyet, konvansiyonel fenotipik tanimlamanin %22-32



COLONY

MALDI-TOF |

Identification
and stop

Delay 6 min

Cost 244 €

Y

Manual Semi autom ated
suscephibility || susceptibility test
fest
Total deky 6 min 428k M-48h

Total cost 2ME 6.60-740€

9.04 984 €

GRAM-STAINING |

Delay: 5 min
Cost: 060 €

Current methods
of identification

548h
4560-1385€

Current methods of
identification and
susceptibility tests

S548h
112-1545€




Matrix-assisted laser-desorption/ionization BIOTYPER: experience in the
routine of a University hospital

1,,1

E. Besséde'"~', M. Angla-gre', Y. Delagarde', S. Sep Hieng', A. Ménard""" and F. Mégraud
Mayis 2010

1013 Isolates
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MALDI-TOF Mass Spectrometry identifies 90% of

bacteria directly from Blood Culture vials

Authors: Wardi Moussaouil, Benoit Jaulhacl, Anne-Marie Hoffmannl,
Markus Kostrzewa2,Philippe Riegell, Gilles Prevost1*

Agustos 2010

MALDI-Biotyper
213 Gram (-) 193 % 91.08
319 Gram (+) 284 %89.02

(Streptococcus pneumonia- S.mitis)



MALDI-TOF mass spectrometry tools for bacterial identification 1n clinical

microbiology laboratory

" Etienne Carbonnelle *<*, Cécile Mesquita 2, Emmanuelle Bille °<, Nesrine Day 2, Brunhilde Dauphin®,
Jean-Luc Beretti , Agnés Ferroni ”, Laurent Gutmann *<, Xavier Nassif "

Clinical Biochemistry 2010



Summary of major studies using MALDI-TOF for bactenal identification. GMN: Gram negative, GP: Gram positive,

Authors Sample Id speces level I genus leval Main identification difficulty  Comments
Seng et al. [32] Routine all rowtine samples 23,85 as5% Propionobacterium ames, First line method of identification
(= 1660) Sirep tococculs pReumortas,
Stenerophemonas mal fo phiio,
Shigefla sp.
van Veen et al. [35] Rout ine all routine samples 5 ] 958k SITep lOCOCCUS [ RE Y Mo @s,
(n=1980) anaerobic bacteria
Blondiaux et al. [37] Routine all routine samples 7200 % viridans streptococc group.
(n=362) Shigella sp.
Prodbhom et al. [42] Blood positive blood culture TILEE CM: B91% 78.7% CN: 80.1% Skepiococass mifs group, The presence of a capsule explain
(= 126) G 71.6% OGP 7298 Stophyioooccus sp. partially the low dentification rate
aof & pneurnonioe, H. influensoe,
K. pne urmonioe
La 5cola et al. [43] Blood positive blood culture TEL EE SITEp OIS S,
(r=599) polymicrobial samples
Stevenson etal. [44]  Rlood positive blood culture (1790, 805 BO2E StTep tococeus mh s groug,
(n=212) spiked bottles (33) Propionobacierium acmes
Femoni et al. [45] Blood positive blood culture (383), 89 98% SITEpP IOMCTUS [RE N WIONT@e, For mixed culture, most abundant
(m=G85) spikad bottes (312) Streplococcus mitis group EErmwas in most casas idantified
Fasi method
Christner et al. [45] Bl positive blood culore L a5% Cococi Gram + Mismatching mostly resulted from
(n=277) insufficient bacterial count and
oooumad preferertially with Gram —+
Ferreira et al. [47] Blood positive blood culturs A EE, GN: B33X, 716Y CMN: 966, Streplococrus mutans, Mo mised cultura
(=300} GF:. 31.8% GF; 65.7% Staphylocoous sp.,
Staphiococcus aureus
Fereima et al. [48] Urine peositive urine samples O1.8% CH: 936%, 92.7% CH: 94.6% Streplococcus sp.. Beest results with high bacterial acoourt
(n=220) GP: 66.6% GP: 66.6% F nfemcocs sp., > 10F (FU/mL E cofi > 10F OFL/mL:
Rooubltella sp. a7 5% carrect id rate, 5 mived adtures:

3 identifications




MALDIIMS ile Kiuf Tanisi

Filamentli funguslar
Penicillium

Aspergillus

Fusarium

Trychophyton rubrum

TI. interdigitale,

T. tonsurans
Arthroderma benhamiae



MALDI-TOF Mass Spectrometry for fast and accurate identification

of clinically relevant Aspergillus species

Alexandre Alaniﬂl, Jean-Luc Beretti]? Brunhilde [fll.?luphinl1 Emilia ]r[ﬂ“ﬂdﬂl, Gilles
Quesne', Claire Lacroix’, Anouar Amara', Patrick Berche', Xavier Nassif', Marie-Elisabeth

Buugnouxla Haziran, 2010

140 izolat (138) %98.6



MICROORGANISMS DIRECT IDENTIFICATION FROM BLOOD CULTURE BY MALDI-TOF MASS

SPECTROMETRY.

Laura Ferreiral*Fernando Sanchez-Juanes1*Isabel Porras Guerra2
M2 Inmaculada Garcia Garcia? José Elias Garcia Sanchez?2

José Manuel Gonzalez-Buitrago1,4#Juan Luis Mufoz Bellido2,5#
Nisan 2010

Gram (-) %96.6
Gram (+) %65.7
Invaziv fungal enfeksiyonlarda tizerinde calisiimall




MALDI

MS ile Virus Tanisi

e VViral yapisal proteinlerin
belirlenmesi

e Gen terapi icin degistirilen viral
vektorlerin izlenmesi

e TerapoOtik gen ve ekspresyon
turununun belirlenmesi
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Adenovirus yapi proteinleri

Yao X, Freas A, Ramirez J, Demirev PA, Fenselau C. 2001. ProteolyticO-18 labelingfor comparative
proteomics:model studies with two serotypes of adenovirus. Anal Chem 73:2836+2842.



SONUC

MALDI-TOF MS Yéntemi:

e Bakteri tanisinda klasik biyokimyasal ve genetik esasli yontemleri
~ diginda, dogruluk orani ve tekrarlanabilirligi yuksek

"~ — Hizli; dakikalar iginde sonug alinabilen
- — Maliyet etkin

= Antimikrobiyal direng

— llac hedefleri

e Kufler calismalarinda
e Viruslarla yapilan calismalarda da kullanilabilen

bir tekniktir.



