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|dentification of novel and downregulatbtbmarkersforalcoholism by surface
enhanced laser desorption/ionizatimass spectrometry

Proteomics. 2004, 4, 118¥194.
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chips by SELDI-TOF-MS analy-

20 sis. Note that the 5.9 kDa and

7.8 kDa peaks, downregulated

0 on admission, remarkably in-
4000 £000 000 10000 creased during abstinence.

v 2004 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim www.proteomics-journal.de



human serum

HiTrap @ column

» 50mM Tris-HCI (pHS8.0)
* linear gradient of 0-1.0M NaCl

!

Assavs on SELD] to identify fractions of

interest

SDS-PAGE (15-25%)

|

Excise band of interest and trypsin

digest

Amino acid sequencing

28kDa, 7.8kDa

o~

HiTrap CM column
« 50mM Ammonium acetate (pH5.5)
* linear gradient of 0-1.0M NaCl

!

Sephasil C4 column
- linear gradient of 10-80% acectonitrile

}

Assays on SELDI to identify fractions of

mnterest

Amino acid sequencing

5.9kDa

Figure 1. Schematic diagram of the protein purification protocol.




(5A) Estimated human Fibrinogen A « -chain fragment

1 MFSMRIVCLV LSVVGTAWTA DSGEGDFLAE GGGVRGPRVV ERHQSACKDS

51 DWPFCSDEDW NYKCPSGCRM KGLIDEVNQD FTNRINKLKN
10 DSHSLTTNIM EILRGDFSSA NNRDNTYNRV SEDLRSRIEV
151 HIQLLQKNVR AQLVDMKRLE VDIDIKIRSC RGSCSRALAR
201 QKQLEQVIAK DLLPSRDRQH LPLIKMKPVP DLVPGNFKSQ
251 LTDMPQMRME LERPGGNEIT RGGSTSYGTG SETESPRNPS
301 GPGSTGNRNP GSSGTGGTAT WKPGSSGPGS TGSWNSGSSG
351 SPRPGSTGTW NPGSSERGSA GHWTSESSVS GSTGQWHSES
401 GNARPNNPDW GTFEEVSGNV SPGTRREYHT EKLVTSKGDK
451 SGSTTTTRRS CSKTVTKTVI GPDGHKEVTK EVVTSEDGSD
501 SGIGTLDGFR HRHPDEAAFF DTASTGKTFP GFFSPMLGEF
551 SGIFTNTKES SSHHPGIAEF PSRGKSSSYS KQFTSSTSYN
601 YKMADEAGSEADHEGTHSTK RGHAKSRPYR GIHTSPLGKP

(5B) Complete human Apo A1

SLFEYQKNNK
LKRKVIEKVQ
EVDLKDYEDQ
LQKVPPEWKA
SAGSWNSGSS
TGSTGNQNPG
GSFRPDSPGS
ELRTGKEKVT
CPEAMDLGTL
VSETESRGSE
RGDSTFESKS
SLSP

I  DEPPQSPWDR VKDLATVYVD VLKDSGRDYV SQFEGSALGK QLNLKLLDNW
51  DSVTSTFSKL REQLGPVTQE FWDNLEKETE GLRQEMSKDL EEVKAKVQPY

10 LDDFQKKWQIEMELYRQKVEPLRAELQEGA RQKLHELQEK LSPLGEEMRD

151 RARAHVDALRTHLAPYSDEL RQRLAARLEA LKENGGARLA EYHAKATEHL
201 STLSEKAKPA LEDLRQGLLP VLESFKVSFL SALEEYTKKL NTQ

(5C) Estimated human Apo A2 fragment

1 MKLLAATVLL LTICSLEGAL VRRQAKEPCY ESLVSQYFQT VTDYGKDLME

31 KVKSPELQAE AKSYFEKSKE QLTPLIKKAG TELVNFLSYF

VELGTHPATQ

Figure 5. Amino acid sequencing of the trypsin digests. Amino acid sequencing of the trypsin digests
of the 28 kDa and the 7.8 kDa bands, and the final preparation of the 5.9 kDa protein revealed that the
5.9 kDa protein was a fragment of fibrinogen «E chain (A), and the 28 kDa was apoprotein A-l (B). The
7.8 kDa protein was identified as a fragment of the apoprotein A-ll (C). The matched sequences are

printed in bold and amino acids determined by the Edman method are underlined.



Diagnostic Values of Surfadénhanced Laser Desorption/lonization Technology for
Screening of Habitual Drinkers

Alcohol Clin Exp Res. 2007;31:S2226.
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(W=20) (W=35) (=200 (W=33) (N=20) (N=35)
5.9kD peak T.8kD peak 28kIY peak

Fig. 1. Relative intensities of the 5.9, 7.8, and 28 kDa peaks obtained
by the surface-enhanced laser desorptionfionization analysis in nondrinkers
and habitual drinkers (values are means + SD).



p<0.001

! p=0.001
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relative inensity

nondrinkers drinkers
(N=201) GGT normal range
(MN=200)

ol E  mm
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GGT abnormal range

(N=33)

Fig. 2. Relative intensities of the 5.9 kDa peak obtained by the suface-
enhanced laser desorplionfionization analysis in nondrinkers, habitual
drinkers with or within elevated y-glutamyltransferase (GGT) (values are

means + SD).
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ﬂ 1 L il J
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|-specificity
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Fig. 4. Receiver-operating characteristic curve analysis obtained for the
5.9 and 28 kDa peaks and also for serum y-glutamyltransferase (GGT) and
carbohydrate-deficient transferrin (CDT) aclivities.
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A search for novel markers of alcohol abusengmagnetibeads and MALD

TOF/TOFmassspectrometry
Proteomics Clin. Appl. 2009, 3, 8£328.

A SELDI-TOF MS (ProteinChip® System)

ki
VT I

S

SN T | U N N

1000 m/z

B MALDI-TOF/TOF MS (ClinProt™ System)

14kDa| |1.6kDa

I N

eiiluich

lz.ﬁkﬂa

8000 mfz

mkmj on admission

A

3 months

1000 m/z

8000 m/fz

Figure 1. A representative view of
the spectra of serum proteins
produced by the ProteinChip™
SELDI-TOF MS (A) and ClinProt"™
MALDI-TOF MS (B) systems on
admission and after 3 months
abstinence in  an alcoholic
subject. MNote that the 59 and
26kDa peaks, which were
downregulated on admission,
increased markedly after absti-
nence. By contrast, the 1.4 and
1.6kDa peaks, which were upre-
gulated on admission, decreased
after 3 months of abstinence.
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Figure 3. Identification of the 1466, 1616, and
| 2660 Da peptides (MS/MS). The peptide with an m/z
2 ‘,‘,, | of 1466 was a fragment of fibrinopeptide A with the
: - amino-acid sequence DSGEGDFLAEGGGVR (A). The
peptide with an m/z of 1616 was a fragment of
phosphorylated fibrinopeptide A with the amino
acid sequence ADS*GEGDFLAEGGGVR: (B). The
peptide with an mj/z of 2660 was a fragment of
the fibrinogen a C chain with the amino-acid
sequence DEAGSEADHEGTHSTKRGHAKSRPV (C).
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Use of the MALDIBIoTypersystem with MALDITOF mass spectrometry for rapid
identification of microorganisms

Anal BioanalChem. 2011, 400, 1908911.

Colony to colony differences of the MALDI-TOF MS based
identification of clinical bacterial isolates
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Prevotella buccae
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Conventional method

MALDI Biotyper method

16S rRNA method

Aeromonas hydrophila group

Bordetella parapertussis

Enterobacter cloaca

Enterococcus casseliflavus
Haemophilus parahaemolyticus
Haemophilus parainfluenzae
Lactobacilus acidophilus

Stenotrophomonas maltophilia

Streptococcus bovis

Vibrio fluvialis

Aeromonas caviae
Aeromonas hydrophila

Bordetella bronchiseptica

Enterobacterasburiae
Enterobacter ludwigii
Enterococcus phoeniculicola
Haemophilus parainfluenzae
Haemophilus parahaemolyticus
Lactobacilus gasseri
Pseudomonas geniculata
Pseudomonas hibiscicola
Streptococcus pasteurianus

Vibrio furnissi

Aeromonas caviae
Aeromonasydrophila
Bordetella bronchisepticar
Bordetella parapertussis
Enterobacter cloacae
Enterobacter cloacae
Enterococcus casseliflavus
Haemophilus parainfluenzae
Haemophilus parahaemolyticus
Lactobacillus gasseri
Stenotrophomonas maltophilia
Stenotrophomorsamaltophilia
Streptococcus pasteurianus

Vibrio furnissii
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Increased serum levels of pigment epithehdenived factor by excessive alcohol
consumptior Detection and identification by a thregep serum proteome analysis

Alcoholism: Clinical and Experimental Research, 2011.

A A

Human serum 1 (20 1 07~
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Table 2. Serum Proteins Upregulated (A) and Downregulated (B) in Alcoholic Patients on Admission, as Detected by Three-5Step Proteome Analysis

MNo. Database accession no. 1D MW Score Mumber of matching peptides = Segquence coverage (%)
A. Upregulated serum proteins

1 gi2521981 Alpha2-HS glycoprotein 35,641 112 5 8

2 gi90108664 Apolipoprotein A-l 28,061 1,409 43 70

3 gi121672 Glutathione peroxidase 3 25,489 82 2 G

4 gi23200172 Heparin cofactor Il 57,034 161 3 5

o gi189778 PEDF 46,300 4N 9 22
B. Downregulated serum proteins

1 gi224917 Apolipoprotein C-llI 8,759 118 3 24

MW, molecular weight; PEDF, pigment epithelial-derived tactor.
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Identification of a novel serum biomarker for pancreatic cancerdiisthng protein
U-chain (C4BPA) by quantitative proteomic analysis using tandem mass tags

Br J Cancer. 2016:;115:9456.
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Identification of a novel serum biomarker for pancreatic cancerdiisthng protein
U-chain (C4BPA) by quantitative proteomic analysis using tandem mass tags

Br J Cancer. 2016:;115:9456.
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FucosylatedC4b-binding proteind-chain, a novel serum biomarker that predicts lymph
node metastasis in pancreatic ductal adenocarcinoma

Oncol Lett. 2021;21:127. doi:10.3892/01.2020.12388.
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|dentification on Routine Basis

Performance of a matrix -assistedlaser desorption ionization-
time-of-flight massspectrometry systemfor the identification of
bacterial isolatesin the clinical routine laboratory.

1116 95.2 100
MALDI -TOF MS system:Bruker Daltonics GmbH

Ongoing revolution in bacteriology. routine identification of
bacteria by matrix -assistedlaser desorption ionization time-of-
flight massspectrometry.

1660 84.1 94.5
MALDI -TOF MS system:Bruker Daltonics GmbH
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Use of the MALDI BioTyper system with MALDI-TOF mass
spectrometry for rapid identification of microorganisms
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Chisato Ishii » Akiko Miyabe - Syota Murata - Tomoko Saito - Fumio Nomura
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O Springer-Verlag 2011

Abstract In a clinical diagnosis microbiology laboratory,
the current method of identifying bactenal 1solates 15 based
mainly on phenotypic charactenistics, for example growth
pattern on different media, colony morphology, Gram stain,
and various biochemical reactions. These techniques col-
lectively enable great accuracy in identifying most bacterial
isolates, but are costly and time-consuming. In our clinical
microbiology laboratory, we prospectively assessed the
ability of matrnix-assisted laser desorption 1onization—time
of flight mass spectrometry (MALDI-TOF MS) to identify
bacterial strains that were routinely isolated from clinical

Published in the special issue Biomedical Mass Spectrometry with
Cuest Editors Hisao Oka and Mitsutoshi Setou.

Electronic supplementary material The online version of this article
{dhoi: 10, 1007/s00216-011-4877-7) contains supplementary material,
which is available to authorized users.

K. Sogawa  F. Nomura

Clinical Proteomics Research Center, Chiba University Hospital,
1-8-1 Inchana, Chuo-ku,

Chiba City, Chiba 2608670, Japan

samples. Bacterial colonies obtained from a total of 468
strains of 92 bacterial species 1solated at the Department of
Clinical Laboratory at Chiba University were directly
placed on target MALDI plates followed by addition of
CHCA matrix solution. The plates were then subjected to
MALDI-TOF MS measurement and the microorganisms
were identified by pattern matching with the libraries in
the BioTyper 2.0 software. Identification success at the
species and genus levels was 91.7% (429/468) and
97.0% (454/468), respectively. MALDI-TOF MS 15 a
rapid, simple, and high-throughput proteomic technmique
for identification of a wvariety of bacterial species.
Because colony-to-colony differences and effects of
culture duration on the results are minimal, it can be
implemented in a conventional laboratory setting. Although
for some pathogens, preanalytical processes should be refined,
and the current database should be improved to obtain more
accurate results, the MALDI-TOF MS based method per-
forms, in general, as well as conventional methods and is a
promising technology in clinical laboratories.

Keywords Rapid microorganism identification - Clinical
sample - MALDI-TOF MS . MALDI BioTyper




Number of
isolate testec

Manufacturer of
the MALDI-TOF MS system

Overall correct identification
at the species level (%)

468

Bruker Daltonics GmbH 91.7

5.3

Conventional method

Aeromonas hydrophila group

Bordetella parapertussis

Enterobacter cloacae

Enterococcus casseliflavus
Haemophilus parahaemolyticus
Haemophilus parainfluenzae
Lactobacillus acidophilus

Stenotrophomonas maltophilia

Streptococcus bovis

Vibrio fluvialis

MALDI BioTyper method

Aeromonas caviae
Aeromonas hydrophila

Bordetella bronchiseptica

Enterobacter asburiae
Enterobacter ludwigii
Enterococcus phoeniculicola
Haemophilus parainfluenzae
Haemophilus parahaemolyticus
Lactobacillus gasseri
Pseudomonas geniculata
Pseudomonas hibiscicola
Streptococcus pasteurianus

Vibrio furnissii

Anal Bioanal Chem 2011:; 400: 19083911.

16S rRNA method

Aeromonas caviae

Aeromonas hydrophila
Bordetella bronchiseptica or
Bordetella parapertussis
Enterobacter cloacae
Enterobacter cloacae
Enterococcus casseliflavus
Haemophilus parainfluenzae
Haemophilus parahaemolyticus

Lactobacillus gasseri

Stenotrophomonas maltophilia

Stenotrophomonas maltophilia
Streptococcus pasteurianus

Vibrio furnissii

Overall correct identification
at the genus level (%)



Table 1. International experience with performance of the Bruker Biotyper MALDI-TOF mass spectrometry
system for routine bacterial (and yeast) identification in the clinical laboratory.

Isolates

Type
Bacteria, yeast
Bacteria, yeast
Bacteria
Bacteria

Bacteria

Period of
isolation

1 month
5 weeks
2 months
3 months

1 month

% ldentification

Genus
level

98%
99%
99%
97%

Species
level

93%
92%
97%
92%

Country

Switzerland

The Netherlands
France

Japan

Australia

Comparator Reference

VITEK2, API, Biochemical Bizzini A et al. (6)
VITEK2, API, Biochemical Veen SQ et al. (7)
Phoenix, API, Biochemical = Besséde E et al. (8)
MicroScan, API, Phoenix Sogawa K et al. (9)
VITEK2, API, Biochemical Neville SA et al. (10)

Patel R Clinical Chemistry 2012
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MALDI-TOF MS, bacteria, identification
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5§ W 5 1 & Matrix-assisted laser desorption/ionization time-of-flight mass spectrometry
DEREFEICST2ASMETEERERADENH

H E9#73&EE Matrix-assisted laser desorption/
ionization time-of-flight mass spectrometry D#iEREIFE (CH (T D
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Examination of conditions for regular internal quality control
in identification of microorganisms using MALDI-TOF MS
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Matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF
MS) was approved for medical use in 2011, and is currently used as a rapid, accurate and
low-cost technique for bacterial identification. Microbiological testing and internal accuracy
control in Japan are mainly implemented in accordance with the standards of the Clinical and
Laboratory Standards Institute (CLSI). However, few facilities perform internal accuracy control
of bacterial identification by MALDI-TOF MS. Therefore, we examined the procedures for
internal accuracy control of bacterial identification using MALDI-TOF MS in daily work at clinical
laboratories in the seven hospitals.

Key words :ldentification of microorganisms / Internal quality control / Matrix-assisted laser desorption/
ionization time-of-flight mass spectrometry.
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TABLE 2. MALDI Biotyper score values for E asrogenes and E. fascalis

MALDI Biotyper: score values (Mean = 500
1st week 2nd week 3rd week Ath week Sth week Gth week fth week gth week
Chiba University Hospital
E. aesrogenes 2.520£0.082 25330022 2.538+0.019 no data 253210037 258120048 254020047  2.480+0.0158
E. faccalis 2.437£0.019 24080027 24110013 no data 2441 +0.025 24332000308 2.4050.035 2.447+0.034

Sana University Hospital
E. asrogenes 2.542+0.026 25280014 251900268 280540038 251920023 253920014 2580520042 25170038
E. fascalis 2.389:£0.0568 23450035  2.368+0.021 23920037 24130044  23894=0024 23670040  2.398=0.021

Shinshu University Hospital
E. asrogeanes 2.5994+0.045 2.022+0.043 201240063 25240015 2.813£0.032 255420046 2.589=x0.029 2.538+0.0458
E. faecalis 2.337£0.1866 2.366+0.101 2.324+0.059  2.421+0.080 234910067 24250014 2279010 2.459+0.055

Mivazaki University Hospital
Ferogenes 25420052 2.504+£0.034 25300024 25260020 252820025 25400044  2.515=0.081 2.5240.010

[
E. faecalis 2.364:0.0G8 24380043 2.378x0.037 2.3860.031 23550027 2.378=0.030 234800892 2.228=0.073

Az reliability indexes that indicates accuracy at the bacterial species level, a score of 2.000-3.000 was used for the MALDI Biotyper.



External quality control survey on identification of microorganisms
using matrix-assisted laser desorption/ionization time-of-flight
mass spectrometry

Abstract: Matrix-assisted laser desorption/ionization time-of-flight mass spectromatry (MALDI-TOF MS) is
a bacterial typing tool that was approved as a medical device in 2011. However, external accuracy control
examination of bacterial typing using mass spectrometry is still only performed on a small scale. In this
study, E. faescium and 5. maltophilia were selected and tested according to established procedures using
Score Values at 228 institutions. The Score Values for MALDI Biotyper were 2.4310.08 for E. faecium and
2.38+0.08 for S. maltophilia; and those for VITEK MS/PRIME were 99.910.0 for E. fascium and 5. malto-
philia. These results suggest that it is useful to evaluate external accuracy control with Score Values using
the procedures we have developed.
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Table 1. Evaluation by MALDI Biotyper and VITEK MS
) ) Score values
Bacterial strain : .
Average * 2SD Below average - 2SD Not identification
Enterococcus faeciurfATCC8459)
MALDI Biotyper 127

VITEK MS

Moraxella catarrhalis (ATCC8176)
MALDI Biotyper

VITEK MS 22

MALDI Biotyper 110

VITEK MS 22
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