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Belli bir zamanda, belli bir hiuicrede, belli bir
dokuda, belli bir organizmada bulunan
gereken tum biyokimyasal tepkimeleri yuriten
proteinlerin tamami proteom




Proteomik ise belli bir organizmada bulunan
proteinlerin toplamini incelemek igin
kullanilan yontemlerin timu



Proteomik ¢calismalarda kullanilan yontemler

» ELISA
¢ ki yonlu elektroforez (2D-PAGE)
» Doku ve protein c¢ip teknolojisi (mikroarray)

» Kitle spektrometresi

» MALDI-TOF MS (Matrix-assisted laser
desorption/ionization time of flight Mass
Spectrometry)

» SELDI-TOF MS (Surface enhanced laser
desorption/ionization time-of-flight Mass
Spectrometry)



» Kantitatif kiitle spektrometresi

» Lazer yakalama mikrodisseksiyon [Laser capture
microdissection (LCM)]

r Protein-protein, protein-DNA baglanma reaksiyonlari
icin afinite kromatografi, floresans rezonans enerji
transferi (FRET)

r Peptid ve proteinlerin Uc¢ boyutlu incelenmesi
» X- 151n1 kristalografi, ntklear manyetik rezonans



Matrix-Assisted Laser Desorption/lonization time-of-
flight, Mass Spectrometry (MALDI-TOF MS)

(Matriks ile desteklenmis lazer desorpsiyon/iyonizasyon
ucus zamani kiitle spektrometresi)

+ 1980’lerin sonunda Alman ve Japon bir grup
+ Proteinlerin peptid kutle parmak izi



Prensip

r MALDI kitle spektrometrede kullanilan bir
iyonizasyon teknigi

» Biyomolekdllerin (protein, peptid ve seker
gibi) buyuk organik molekullerin (polimer,
dendrimer, makromolekdl gibi) analizi

» lyonizasyon lazer atis

r Matriks biyomolekulin amaci; direkt lazer
atisinin tahribinden korumak ve iyonizasyonu
kolaylastirmak



Matriks

» UV absorbe eden matriks (Hillenkamp ve Karas)

» Matriks ve polimer molekuler diizeyde uygun bir
cozucu (formik asit, trifloroasetik asit, asetik asit
v.b.) icinde karistirilir.

» COzlcu polimerin agregasyonunu engeller.

» Ornek/matriks karisimi 6rnek prop ucuna
verlestirilir.

» Vakum kosullariyla ¢6zlcl uzaklastirilarak matriks
molekulleri icinde homojen olarak yayilmis
polimer molekullerini birakir.
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http://biopedia.org/index.php/Image:Maldi-TOF-MS.jpg

Lazer vurus atimlari uygun frekansa
ayarlaninca, kismen buharlasmis ve buhar
fazinda intakt polimeri tasiyan ve polimer

zincirlerinin elektrik yiklenmesine neden olan
matrikse enerji aktarilir.



MALDI-TOF Kutle spektrometre
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Cross-linking chemistry: To stabilize protein complexes
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High-Mass MALDI ToF Analysis: To detect infact protein complexes
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Biraz fizik...

r Lazer vuruslari ile olusan dijitalize veriler TOF
kiitle spektrumu olusturacak sekilde toplanir.

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

r Kitlenin (m) bir molektlintn ucus zamani ve
bu mesafeyi gecerken yuklendigi akim (z)
(m/z)Y2ye orantilidir.

» Zaman ve (m/z)Y2 arasindaki iliski iyonlarin
kiitlelerini hesaplamada kullanilabilir.
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Biyoinformatik Analiz

r BioTyper (Bruker Daltonics Inc., Bremen,
Almanya)

» Saramis (AnagnosTec GmbH, Potsdam-Golm,
Almanya)



(A) "
= CC30
-
24 — (022
2] "
£’ """
g2
=z
&
u
=
0

cen oc3 2

4600 5000 5400  S800 2 m/z



Applied Biosystems Voyager
DE Pro MALDI-TOF

Applied Biosystems Q-Star ESI- §

Quadrupole-TOF

Shimadzu LC MS IT-TOF mass

spectrometer

Sequenom Mass ARRAY
Compact Analyser



http://upload.wikimedia.org/wikipedia/commons/e/ee/Maldi-TOF-TOF-mass_spectrometer_June2007.JPG

Belirleyiciler

Diagnostik
Prognostik
Prediktif




“MALDI-TOF” 8396
“MALDI-TOF” “bacteria” 1393
“MALDI-TOF” “fungi” 847
“MALDI-TOF” “virus” 249

http://www.ncbi.nlm.nih.gov/sites/entrez
Kasim 2010



http://www.ncbi.nlm.nih.gov/sites/entrez

r MALDI-MS mikroorganizma analizi icin dnemli bir
tani araci

» MALDI-MS

» hastalik monitorizasyonu
r tanisi
» kanin taranmasi

» Bakteri, maya ve filamentdz mantarlarin, virus,
viral vektorler ve dogru ve hizli tanimlanmasi

» Taksonomi ve epidemiyoloji



MALDI-MS
BAKTERI

» m/z orani ile biyobelirleyici iyonlarin
belirlenmesi

« Isitilan intakt bakteri hicreleri

Anhalt JP, Fenselau C. Identification of bacteria using mass spectrometry.
Anal Chem 1975; 47:219-25.



1999 2000 2001 2002 Non-fermenling gram
1975 %1!9& AR . Hegative bacll
Corora plasroa E. coli* u ol
Ta p coli Lisferi
techuique Butero. Orem-positive  Myco. Swepococcus S aurews  [34] =
(48] bacteriaceae [21] bacternom ~ [32] [29] Staphylococcus  Opal anaerobes
E. subfilis, E. coli [15) & aureus [25] S aureus Mycobacterium  [7] [13]
Seminal Pioneering Haemophilus (49] B cereus (32] 3] (26, 27]  Strefococous B cepacia
paper papers [20] Bacillus [51] 5 auwreus F tularenfis  felicobacter  [12) ' [19)
, 4 Fpores 5 aureus 1 5
Halicobacter Gt ]
[36] (30] Routine identification
Present report
1996 1997 1998 1999 2000 2001 2002 2003
1975 W

2008



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.

Holland RD, Wilkes JG, Rafii F, Sutherland JB, Persons CC,
Voorhees KJ, Lay JO Jr.

Food and Drugs Administration, National Center for Toxicological
Research, Jefferson, AR 72079, USA
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RAPID COMMUNICATIONS IN MASS SPECTROMETRY, VOL. 10, 833888 (1996)

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
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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
Lcmdon 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

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

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

l Cell Pellet

200u1 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.




Gram-pozitif koklar

» Stafilokok, streptokoklar
Enterobacteriaceae

» Escherichia coli

» Yersinia enterocolitica

» Erwinia tirleri

» Salmonella enterica

Nonfermenter 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 in Bacteriology: Routine
Identification of Bacteria by Matrix-Assisted
Laser Desorption Ionization Time-of-Flight
Mass Spectrometry

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

Clinical Infectious Diseases 2009:49:543-51

1660 bakteri izolatinin %95.4 dogru tanimlanmis
1 izolat icin 6 dakika

Maliyet konvansiyonel fenotipik tanimlamanin %22-32
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MALDI-TOF GRAM-STAINING |

K\ Delay: 8 min
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fest susceptibility tests
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Matrix-assisted laser-desorption/ionization BIOTYPER: experience in the
routine of a University hospital

E. Bessede'??, M. Angla-gre', Y. Delagarde', S. Sep Hieng', A. Ménard'?” and F. Mégraud"**
Mayis 2010

1013 isolates

Concordanci itégg genus level Discordancena:t g]f genus level M A L D I _TO F %9 9

L] L] e o
e Fenotipik yontem %98
Concordance between MALDI-TOF and routine || Genus comect with mutine tests Genus correct with MALDI-TOF
tests at the species level but incorrect with MALDI-TOF but incorrect with routine tests
n=921 n=7 n=12
Species comrect Species correct
with routine tests with MALDI-TOF
but incomrect but incorrect T —— p
with MALDI-TOF with routine tests Caorrect ientification with
n=14 n=52 sequencing only
n=5

Exact identification with
sequencing only
n=2




MALDI-TOF Mass Spectrometry identifies 90% of

bacteria directly from Blood Culture vials

Authors: Wardi Moussaouil, Benoit Jaulhacl, Anne-Marie Hoffmannl,
Markus Kostrzewa?2,Philippe Riegell, Gilles Prévost1*

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 in clinical
microbiology laboratory

Etienne Carbonnelle *<*, Cécile Mesquita ?, Emmanuelle Bille €, Nesrine Day ?, Brunhilde Dauphin ¢,
Jean-Luc Beretti ®, Agnés Ferroni °, Laurent Gutmann *<, Xavier Nassif P

Clinical Biochemistry 2010



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

Authors Sample Id species level Id genus level Main identification difficulty Comments
Seng et al. [32] Routine all routine samples 83.8% 95% Propionobacterium acnes, First line method ofidentification
(n=1660) Streptococcus preumoniae,
Stenotrophomonas maltophilia,
Shigella sp.
van Veen et al. [36]  Routine all routine samples Q2% ag8.8% Streptococcus pneumoniae,
(n=1980) anaerobic bacteria
Blondiaux et al. [37] Routine all routine samples 72.0% 7% viridans streptococa group.
(n=362) Shigella sp.
Prodhom et al. [42]  Blood positive blood culture T7.8% GN: 89.1%, 787% GN:89.1% Streptococcus mitis group, The presence of a capsule explain
(n=126) GP: 71.6% GP: 72.9% Staphylococus sp. partially the low identification rate
of & pneurnoniae, H. influenzae,
K. pneumnonice
La Scola et al. [43] Blood positive blood culture T6% 76% Streptococcus sp.,
(n=599) polymicrobial samples
Stevenson et al. [44] Blood positive blood culture (179), 80.2% 802% Streptococcus mitis group,
(n=212) spiked bottles (33) Propionobacterium acnes
Ferroni et al. [45] Blood positive blood culture (388), 89% agx Streptococcus pneumoniae, For mixed culture, most abundant
(n=685) spiked bottles (312) Streptococcus mitis group germ was in most cases identified
Fast method
Christner et al. [46]  Blood positive blood culture 04 2% a5% Cocci Gram + Mismatching mostly resulted from
(n=2T7) insufficient bacterial count and
occurmed preferentially with Gram +
Ferreira et al. [47] Blood positive blood culture 42 6% GN: 833%, 71.6% CM:966%, Streptococcus mutans, No mixed culture
(n=300) GF: 31.8% GF: 65.7% Staphylococcus sp.,
Staphylococcus aureus
Ferreira et al. [48] Urine positive urine samples 01.8% GN: 936%, 92.7% GN:946% Streptococcus sp., Best results with high bacterial account
(n=220) GP: 66.6% GP: 66.6% Enterococcus sp., =10° CFU/mL, E coli > 10F (FU/mL:
Raoultella sp. 97 6% correct id rate, 5 mixed cultures:

3 identifications




MALDI-MS
MANTAR

Filamentdz mantarlar

» Penicillium

r Aspergillus

r Fusarium

r Trychophyton rubrum, T. interdigitale,
I. tonsurans

r Arthroderma benhamiae



MALDI-TOF Mass Spectrometry for fast and accurate identification

of clinically relevant Aspergillus species

Alexandre Alaniﬂl, Jean-Luc Beretti', Brunhilde Dauphinl, Emilia Mellado®, Gilles
Quesne], Claire Lacroix’, Anouar Amara', Patrick Berche', Xavier Nassif', Marie-Elisabeth

Bﬂugnﬂuxlﬁ Haziran, 2010

140 izolat (138)  %98.6



MICROORGANISMS DIRECT IDENTIFICATION FROM BLOOD CULTURE BY MALDI-TOF MASS

SPECTROMETRY.

Laura Ferreiral*Fernando Sanchez-Juanesl1*Isabel Porras Guerra2
M2 Inmaculada Garcia Garcia2 José Elias Garcia Sanchez2

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

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



MALDI-MS
VIRUS

r Viral yapisal proteinlerin belirlenmesi

» Gen terapi icin degistirilen viral vektorlerin
izlenmesi

r Terapotik gen ve ekspresyon Grinunin
belirlenmesi
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Adenovirus yapi proteinleri

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



SONUC

» Bakteri identifikasyonu yuz gulduricd
» Dakikalar icinde
» Maliyet etkin
» Antimikrobiyal direnc
¢ llac hedefleri

» Mantar calismalari

r Filamento6z mantarlar
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