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Don Zakett, Alan E. Schoen, R. Graham Cooks, Philip H. Hemberger “Laser-
desorption mass spectrometry / mass spectrometry and the mechanism of
desorption ionization” J. Am. Chem. Soc., Vol.103, p1295 (1981)
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“*g?r e W R g o the Second Japan-China Joint Symposium on Mass Spectrometry, p185 (1987)
Koichi Tanaka, Hiroaki Waki, Yutaka Ido, Satoshi Akita, Yoshikazu Yoshida, Tamio Yoshida
LTL%, “Protein and Polymer Analyses up to m/z 100000 by Laser lonization Time-of-Flight Mass
- @& MALDI [ZAHUB N, Laser [& E%: 100 Spectrometry” Rapid Commun. Mass Spectrom., No.2, August, p151 (1988)
~20un RIS SIS, TACH K gl bl Ji “MALDI-MS Technical Reports” No.06-08
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ERVTAV N BEEAF AL RO T, TUFMPIZES /UL AL —H SRR - B FBH. Glycerin|Z& 28— KRR MEOHRIZEY.

R0 UFMPESE Ry, Clycerin ERAT B
&Y EH (EUFMP) a3t — =B (R EMEA ML)

VIMSF O MRER 1) Bt - A A ALDS AT AL ——— BBk 2 AR 255 () IR e~ 5L

” ” Michael Karas, Doris Bachmann, Franz Hillenkamp “Influence of the wavelength in high-
NA L. . C6H5N02 123'03203 COOH irradiance ultraviolet laser desorption mass spectrometry of organic molecules” Anal.

Nicotinic Acid 50.67-6 (123.111) @ Chem., Vol.57 No.14 December 1, p2935 (1985)

(Nlacm) XN Michael Karas, Franz Hillenkamp “Laser desorption ionization of proteins with molecular

masses exceeding 10,000 daltons” Anal. Chem., Vol.60, October 1, p2299 (1 988)

Nd:YAG Laser $4% 5% (266nm)MAIZBI % & 1=(337,355nmI<H 1+ 0% K FE £485) . MALDI 0 JR A, 19855 1% EIZRTFRD14210, 1988
ERXTHAVINIEAENARETHIEERE.

” ” Ronald C. Beavis, Brian T. Chait “Matrix-assisted laser-desorption mass
SA C11H1205 224'06847 CH:CHCOOH spectrometry using 355 nm radiation” Rapid Comm. Mass Spectrom.,
Sinapinic Acid 530-59-6 (224.211) Vol.3, p432 (1989)
(3,5-Dimeth0xy-4- CH30 OCH3 ]flonalld C.‘Beavis, Brian T. Cﬁait “Cinnamic acid derivatives' as,,matﬁ0§s
. . . OH or ultraviolet laser desorption mass spectrometry of proteins” Rapid
hydroxycmnamlc aCId) Comm. Mass Spectrom., Vol.3, p436 (1989)
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” ” Michael Karas, U. Bahr, A. Ingendoh, E. Nordhoff, B. Stahl, K. Strupat, Franz
DHBA C7H604 15402661 COOH Hillenkamp  “Principles and applications of matrix-assisted UV-laser desorption /
2,5-Dihydr0xy- 490-79-9 (]54 ]2()) OH ionization mass spectrometry” Analytica Chimica Acta, Vol.241, p175 (1 990)
benZOiC AC|d Karstin Strupat, Michael Karas, Franz Hillenkamp *“2,5-Dihydroxybenzoic acid: a new
matrix for laser desorption-ionization mass spectrometry” Int. J. Mass Spectrom. Ion
OIC 7 HO x for laser d Lo
(Gentisic acid) Processes, Vol.72, p89 (1991)
7 ‘ H' e /@ H* e H 7 ‘ ' Sadanori Sekiya, Yoshiki Yamaguchi, Koichi Kato, Koichi Tanaka "Mechanistic
N > 1 elucidation of the formation of reduced 2-aminopyridinederivatized oligosaccharides
N N N I
EE m‘[}{ | Suoy ,'1 ' and their application in matrix-assisted laser desorption/ionization mass spectrometry"
W e e 1 Rapid Commun. Mass Spectrom., Vol.19, p3607 (2005)
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”» ”» Ronald C. Beavis “a-Cyano-4-hydroxycinnamic acid as a matrix for
C H CA C1 0H7NO3 1 89'04259 CH:C(CN)COOH matrix-assisted laser desorption mass spectrometry” Org. Mass
(OL-CyanO-4— 28166-41-8 (189.]69) Spectrom., Vol.27, p156 (1992)
hydroxy-cinnamic
Acid) OH
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ZZMatrixc#®Y. Post-/In- Source Decayl= & 2N E#EEFHRAFHICEZAIA TN S,

€ ” NH Peter Juhasz, Catherine E. Costello “Matrix-assisted laser desorption ionization time-
1 ’5-DAN C10H10N2 15808440 2 of-flight mass spectrometry of underivatized and permethylated gangliosides” J. Am.
(1 ,5_Diamin0 2243-62-1 (158203) Soc. Mass Spectrom., Vol.3, p785(1992)
Peter Juhasz “Selection of matrix for MALDI” Proc. Workshop 41st Am. Soc. Mass
naphthalene) NH2 Spectrom. Conference p77 (ASMS1993)
$ s & g Cys,5(-Cysg,) was reduced and ! Yuko Fukuyama, Shinichi lwamoto, Koichi Tanaka "Rapid sequencing and disulfide
KETAAAKFEFlQHMDSSTSANSSSNY(‘:ZGNQMVIKSRNLTTIDRC “+++ 37 residues were analyzed 1 mapping of peptides containing disulfide bonds by using 1,5-diaminonaphthalene as a

5 ' reductive matrix" J. Mass Spectrom., Vol.41, p191 (2006)
; ! E Yuko Fukuyama, Koichi Tanaka "Post-translational modification analyses using 1,5-
diaminonaphthalene as a matrix" WP469 (ASMS2006)
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“ ” Wu KJ, Steding A, Becker CH "Matrix-assisted laser desorption time-of-flight

HPA C6H5N03 139'02694 COOH mass spectrometry of oligonucleotides using 3-hydroxypicolinic acid as an

(3-Hydr0xypiCO|inic acid) 874-24-8 (139.110) N# | OH F}Itgagigl)et—sensitive matrix" Rapid Commun. Mass Spectrom., Vol.7, p142
NS
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“ ” P. O. Danis, D. E. Karr “A Facile Sample Preparation for the
IAA C1 1 H9N02 18706333 CH:CHCOOH Analysis of Synthetic Organic Polymers by Matrix-assisted laser
(trans-3- 29953-71-7 (]87.]97) Nl ' aest)grrj?:i)on / Tonization” Org. Mass Spectrom., Vol.28, p923

Indoleacrylic acid)

FITEHES F-REEENEOIFICALLR S,

Peter Juhasz, Catherine E. Costello “Generation of large radical ions

“DithranOI” C14H1003 22606299 HO O OH from oligometallocenes by matrix-assisted laser desorption
(1 ,8-Dihydr0xy-9[1 OHJ- 1143-38-0 (226.230) “ ionization” Rapid Comm. Mass Spectrom., Vol.7, p343 (1993)
anthracenone) O‘O

FITEHESFOANICALLN S,

Femia G. Hopwood, Leszek Michalak, David S. Alderdice, Keith

“ ”
« " EL
Fu"erene C60 720000000 PubChem’ & J. Fisher, Gary D. Willett “Cgj-assisted laser desorption /
http://pubchem.ncbi. P . . .
99685-96-8 (720 66()) nim.nih.govisummar lo@iatlon mass spectrometry in the analysis of phosphotungstic
ylsummary.cgi?cid= acid” Rapid Comm. Mass Spectrom., Vol.8, p881 (1 994)
123591
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13 = Jirgen .O. Metzger, Ralf Woisch, Wilfried Tuszynski, Raimond
3-_Am : _n o ” C9H8N2 1 44'06875 N\ Angermann “New type of matrix for matrix-assisted laser desorption
ulno Ine (]44,176 @l mass spectrometry of polysaccharides and proteins” Fresenius. J.
((113 Quinoli ine) 580-17-6 ) ZSNH, | Anal. Chem, Vol. 349, pa73 (1994)
-Quinolineamine

TR B AL RS BEICEY A MatixE LTREESN=A . 20% EAHFMatrix 3-AQ/CHCALLT. 3512 3-AQDSN)LIE LB g hniE
AAEB SN BESIZHoT=,

“HABA” C13H10N203 242.06914 é?/OH G. Montaudo “2-(4-hydroxyphenylazo)-benzoic acid: A

solid matrix for matrix-assisted laser desorption/ionization
(2-(4-hydroxy 1634-82-8 (242.233)

NN\@ of polystyrene” Rapid Comm. Mass Spectrom., Vol.8,
. . 1011 (1994
phenylazo)benzoic acid) OH |piont(1994)

FITEHERF - RIFF/ AV RIBEOSHICALNLAS,

£ ” . COCH Noah P. Christian, Steven M. Colby, Lori Giver, Chris T. Houston, Randy

THAP C8H804 H2O 1 8605282 HO OI?I J. Amold, Andrew D. Ellington, James P. Reiily “High resolution matrix-

'4' 6'-Tri X isted 1 d tion/ionization time-of-flight lysis of single-

(2',4',6'-Trihydroxy 480-66-0 (186.162) assisted laser desorption/ionization time-of-flight analysis of single

aceto henone) -HZO stranded DNA of 27 to 68 nucleotides in length” Rapid Comm. Mass
P OH Spectrom., Vol.9, p1061 (1995)

FITRBEEENEDOHTIANLGNSD,

n3 AQIC H CA” Kumar Kolli, Ron Orlando “A new matrix for MALDI on magnetic sector instrument with
(3-AQ, CHCA%}E Eﬁ%i}ﬁﬁ) point detectors” Rapid Commun. Mass Spectrom., Vol.10, p923 (1996)

Koichi Tanaka, Sadanori Sekiya, Masafumi Jinno, Makoto Hazama, Kei Kodera, Shinichi

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Iwamoto "Macromolecule Measurement using MALDI-DIT-MS" MP011 (ASMS2008)

Int A Kaoru Kaneshiro, Yuko Fukuyama, Sinichi Iwamoto, Sadanori Sekiya, Koichi Tanaka
! PO §2 m "Highly Sensitive MALDI Analyses of Glycans by a New Aminoquinoline-Labeling Method
g BmA 9 Using 3-Aminoquinoline/ a-Cyano-4-hydroxycinnamic Acid Liquid Matrix" Anal. Chem.,
N-glycans || 3-AQ/CHCA I § gg Vol.83, p3663 (201 1)
05pL IEINA] VALDI-MS i §§§§ o T . .
analysis » 20 Sadanori Sekiya, Ken-ichi Taniguchi, Koichi Tanaka "On-target separation of analyte with
, ) M &9 Qii) : 3-aminoquinoline / a-cyano-4-hydroxycinnamic acid liquid matrix for matrix-assisted laser
/@ — \n3aqiCHCA - sy desorption/ionization mass spectrometry” Rapid Commun. Mass Spectrom., Vol.26, p693
AR = b | G B 12012)
g 0 I l Lo Yuko Fukuyama, Kohei Takeyama, Shin-ichirou Kawabata, Shinichi Iwamoto, Koichi
at 60°C for 60min @@ Mass spectra of 3-AQ-labeled N-glycans | Tanaka "An optimized matrix-assisted laser desorption/ionization sample preparation using
a liquid matrix, 3-aminoquinoline/c-cyano-4-hydroxycinnamic acid, for phosphopeptides"”
PRI &2 HERI-AQIE DINEIL FIEL3-AQIL SR & AT Rapid Commun. Mass Spectrom., Vol.26, p2454 (2012)

Kaoru Kaneshiro, Makoto Watanabe, Kazuya Terasawa, Hiromasa Uchimura, Yuko Fukuyama, Shinichi lwamoto, Taka-Aki Sato, Kazuharu Shimizu, Gozoh Tsujimoto, Koichi
Tanaka "Rapid Quantitative Profiling of N—-Glycan by the Glycan-Labeling Method Using 3—Aminoquinoline/a-Cyano-4-hydroxycinnamic Acid" Anal. Chem., Vol.84, p7146
(2012)

FT &%, MALDIA A B - Sector (Ri15) BMS THBER EMICHET 50k an =B AEMatrixd — &,

Z0#%.3-AQDTNIMEEREMBEEN0ZER. A0 EEM - BREtoss2EA. EELREENZEALERBOIUE L35 REL.
HRAESERICBKECAMMNADZICES THEREPDCEKELEDHNEN RS BICIETHYTHENSTS) . E20BREEEML.
RS T . (BIRBIENH) RTFRIA/SHE (Bl IgM (~1MDa)i ) . BH) ERSH F 4. BECGERIh TS,

£ ” Hiroshi Nonami, Shinsaku Fukui, Rosa Erra-Balsells “B-Carboline Alkaloids as Matrices
Norharman C11H8N2 16806875 | A for Matrix-assisted Ultraviolet Laser Desorption Time-of-flight Mass Spectrometry of
(gH_pyr|d0[3,4_b] 244-63-3 (168.198) N-~2N | Proteins and Sulfated Oligosaccharides: a Comparative Study Using Phenylcarbonyl
. H Compounds, Carbazoles and Classical Matrices” J. Mass Spectrom., Vol.32 , p287
indole) (1997)
o L Koichi Tanaka, Hiroshi Nonami, Yuko Fukuyama, Rosa Erra-Balsells “B-Carbolines as
e Llpld - Peptide Matrices for MALDI ToF-MS(/MS) in Positive and Negative Modes” 48th Ann. Conf.
% | [Sphingomyelin-HI [insulin B-Chain-H]" Mass Spectrom. WP222 (ASMS1998)
) ) o
" / Pe_pthe ) Ve DNA Hiroshi Nonami, Koichi Tanaka, Yuko Fukuyama, Rosa Erra-Balsells “B-Carboline
Wl | Tangiotensin li=H) [P(Dra-H] Alkaloids as Matrices for UV-Matrixassisted Laser Desorption/lonization Time-of-flight

Smldg?rc - Mass Spectrometry in Positive and Negative lon Modes. Analysis of Proteins of High
(Maltosyi-fCyclodextrin-H] Molecular Mass, and of Cyclic and Acyclic Oligosaccharides” Rapid Commun. Mass

Spectrom., Vol.12, p285 (1998)

Mariana Barboza, Vilma G. Duschak, Yuko Fukuyama, Hiroshi Nonami, Rosa Erra-
Balsells, Juan J. Cazzulo, Alicia S. Couto “Structural analysis of the N-glycans of the
A NV VNSOV VSR ' VIS | major cysteine proteinase of Trypanosoma cruzi -- Identification of sulfated high-

e mannose type oligosaccharides --* FEBS Journal, Vol.272, p3803 (2005)
fEE (/oomL LISERBEE) - RTIFR-BE - REBEENE —FHHH “MALDI-MS Technical Reports” No.08
LRI EWMET7ILHOARTHSB-CarbolineD EEEF LM S Matrix AR EER , th D KE 5 D MatrixhSE (FEVWIOARIL L T—TILEETHE
BEICIBAGERREREL-O. BEL G ERE N FICHLBE R T HE, 58 hixproton acceptorBE hZEFML. hiE#EN DD M-H A A SR T HE, 5
BRI EICEE R Q005FH/XBR) , AFIILEZE Nt MLI-Harmaline, Harmane, Harmine, Harmol £ Matrixc L TH%),
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“ ” Rachal L. Vermillion-Salsbury, David M. Hercules “9-Aminoacridine as a
9-AA C1 3H1 0N2 194'08440 NH2 matrix for negative mode matrix-assisted laser desorption/ionization”
(9-Amin0acridine) 90-45-9 (]94.236) O \ Rapid Comm. Mass Spectrom., Vol.16, p1575 (2002)
s - N/

TIEEMEENLESF) BAAVBEICE M, 3900 LA )L OMALDI Imagingiz4;EA.

“ ” COOH Ei-ichi Matsuo, Chikako Toda, Makoto Watanabe, Noriyuki Ojima,
3H4NBA C7H5N05 183'01677 Shunsuke Izumi, Koichi Tanaka, Susumu Tsunasawa, Osamu Nishimura
(3-hydroxy-4- 619-14-7 (183.119) OH “Selective detection of 2-nitrobenzenesulfenyl-labeled peptides by matrix-

: . . assisted laser desorption/ionizationtime of flight mass spectrometry using a
nitrobenzoic acid) NO, novel matrix” Proteomics 2006, Vol.6, p2042 (2006)

Ei-ichi Matsuo, Makoto Watanabe, Hiroki Kuyama, Osamu Nishimura “A
new strategy for protein biomarker discovery utilizing 2-nitrobenzenesulfenyl
(NBS) reagent and its applications to clinical samples” J. Chrom. B,

R
X S@* HO #:12G (Light) %=1z | Vol.877, p2607 (2009)

H ON O,N 13C (Heavy) “MALDI-MS Technical Reports” No.08

RELAS N ILIEiE D —FE:NBSiE(L. peptideH & Fh S Tryptophand {81 5-SHIZNBS(2-nitrobenzenesulfeny)F L ZfEE S 5 HETHY . NBSD Rk % 6{E
£TECILE(Lig)REE PIZEEZHE, PClli-(Heavy) RELREABED IV NVEICHASE BEELYERETHEITEY. Fl—peptideT
HYLENSEEE 6,12, .. D& (pair peak) BN IR 41 . F D 38 Z& TUp-regulate, Down-regulateZ R %19 % (£ E8) HETH 5.

BEOBZREILEAWICIE. TyptophanZE & & /EF AL M4 Dpeptide AL HEEFEL . LiTparr peakRANIC K EEENAREIZH S, SHANBAIZNBS
LHEEAELILTEY. NBSEE T peptide L DR EABF TH A= . NBSTR JLkpeptide D A AL AR SN F LN, COF AEFMAL. $ICNBSEZE
Mot &MAF LR E D= 1=3HANBAS ISt SN 1=,

“GZCHCA” # G,CHCA Yuko Fukuyama, Shuuichi Nakaya, YUZ(; Yamazaki}
# # = S - a9 r 0 Koichi Tanaka “Improvement of sulfated / sialylated
(G » CAY, CHCA"E%%—”/““) 0NH2 N neutral oligosaccharide and glycopeptide analyses
\N)I\N/ - l 8 using ionic liquid matrices” WP290 (ASMS2007)
____________________________________________________________________ ! ' _2_0 N Yuko Fukuyama, Shuuichi Nakaya, Yuzo Yamazaki,
G;CA Koichi Tanaka “lonic Liquid Matrixes Optimized for

= - MALDI-MS of Sulfated / Sialylated / Neutral

QNHZ o2 Oligosaccharides and Glycopeptides” Anal. Chem.,
< A 7 Vol.80, p2171 (2008)
NN | @ 0
L T 510 © “MALDI-MS Technical Reports” No.08

3AQICHCAL . TEMatrix OB BERT 5. 1=, it I B% DY M A4 At CR L (Y,

“ ” Motoshi Sakakura, Mitsuo Takayama “In-source decay and fragmentation

5 ASA C7H7N03 153'04259 COOH characteristics of peptides using 5-aminosalicylic acid as a matrix in matrix-

(5—aminosalicylic 89-57-6 (153.136) KE(OH assisted laser desorption /21(81’1128t10n mass spectrometry” J. Am. Soc. Mass
H.N Spectrom., Vol.21, p979 ( )

acid) 2

1,5-DANE R #%. In-Source DecayM Matrix, 1,5-DANELLET HE, BT AFFELH, TOFMSTHEEAE LW ERNBLNLERAHLH S, Top
Down Proteomics(/Peptidomics)~®DERAMHAFINS, BEIC MBER (AHYSDU)ELTRHLLNATIS,

G ” BILBT, SNEBEHTF, REH, BXE— HRH— FRHE0H
ADHB C15H2204 | 266.15131 Matrix DHBA | rDHBiRA YRUwoRERUBOKERT FREBEA T R

(O-alkylated (HBZE K (266.335) structure HBEEHE 2P-40 (MSSJ2011)
dihydroxy Nt=H.CAS AN 0 COOH Yuko Fukuygma, _ Ritsuko Tan|mu_r§, _Kazukl Maeda, Makoto_
) . No. #EL) Hvdrophobic \[:( Wgtapabe, Shin-Ichirou Kaw_abata, ShInIChI. Iwamoto, Shunsuke Izuml,
benzoic acid) IK I P OH Koichi Tanaka “Alkylated Dihydroxybenzoic Acid as a MALDI Matrix
alkyl group Additive for Hydrophobic Peptide Analysis” Anal. Chem., Vol.84,

p4237 (2012)

EHREENEOHR->TH LEYOBE IR+ FLULEHY . ThOLTEMESAA LT EEA Matrix I FFE LA,
CHCAIZ DHBALLLE T BEBEKIETHY . 45 (B peptide A A UL HEAB VR AL HY SHAShTELN, FILFILEEHRESE-DHBA(L
$ZADHB) ECHCAZ#EYIITE ST AEIT&Y. CHCAB M &Y Bk Epeptidez R K 10065 5 BE iR T 2= p a8z o 1=,

“ » Ph Ph Makoto Watanabe, Rie Yamamoto, Shinichi Iwamoto, Yuko
TPP C44H30N4 614'24705 Fukuyama, Ritsuko Tanimura, Shin-ichirou Kawabata, Taka-Aki Sato,
Tetraphenvl 2ry (6]4, 749) Shunsuke Izumi, Koichi Tanaka “Potential of radical scavenging

( et ap . eny 917-23-7 reagents as a matrix additive in the direct detection of S-nitrosylated

porphyrin) oh: peptides with UV-MALDI MS" Int. J. Mass Spectrom., Vol.333, p67

Ph Ph _© (2013)

S-ZhAVLEE, BIREBHPTMD 11 TH D, TDpeptidelI T 2 E [FEN XL TTRREITE D=8, #EE D UV-MALDIFAMatrixT 138 FE A 7l 88
EEZ BN Tz, Matrixk L TTetraphenyl porphyrin(TPP)ZDHBAIZE Y TR E T HFITEY . TPPARSI DAL RARL Oy —L3Y  =bAYLE
peptide# R FA AL ELTERT HFIT(—E) RYL T,

#: G:1,1,3,3-tetramethyl guanidine (CsH13Ns : 80-70-6), CA: p-Coumaric acid (CoHsO03 : 7400-08-0)
WIhb, BlATEMatrixkLTOEIEA (+5) T2 4L




