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B8 EFTRISLD-MS “LAMS-50K”
BB %%k:.1989%F
19904 kE"“City of Hope"IZfi A
1) Element C H N (0] S P Br cl F |
Monoisotopic 12
Mass (exactly) | 1.00782503223 | 14.00307400443 | 15.99491461957 [ 31.97207117441 | 30.973761998 | 78.918337579 | 34.968852682 | 18.998403163 | 126.904471853

Atomic Mass 12,0107 1.00794 14.0067 15.9994 32.065 30.973762 79.904 35.453 18.9984032 126.90447

() BB R BT (Dalton F7E38) 13, 13212 (120) 7 0B &2 LERSNTVA, 15T 12013 3 o#ze12 (exactly) L F B LT,

RE AR OME I, %k VDTH\IHS??T"P’" 13 (HER b CHEEZ D8k % ZRIBRR D7) 2§ Lb —E Tlidied | ZNNRRF BB 2503 3o CEIE RA D, 2009
HEIUPACIHE 100D TR IO T R A H— ORE Tldzed BB TR 2&& kDT, — [FEFEK (2013) I2oWT / AARLES T REMEESEH 1Y

[-FEo>*Atomic Mass” (.- 1) 13, ZEBFEFH CHK I RIOME TRL T D,
£ 3k <M. Wang, et al. “The Ame2012 atomic mass evaluation (II)” CPC(HEP & NP), Vol. 36, p1603 (2012)
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Name Empir. Form. "(":mis:/-l Ma;f) Structure Reference(s)
CAS No. ver. Mass
Cobalt Powder Don Zakett, Alan E. Schoen, R. Graham Cooks, Philip H. Hemberger “Laser-
| . | (Co) 58'933194 - desorption mass spectrometry / mass spectrometry and the mechanism of
Ultra Fm‘i Meta y . (58.93) ﬁ?;”gfﬂ SEMEg | Jesorption ionization™ J. Am. Chem. Soc., Vol. 103, p1295 (1981)
Powder (“UFMP”) Patent: JP01731501 (Hff:28/Feb/1985)

HhfH— HFE MEEE SHE— SHZRE ‘L—Y44
VERITHEBEEESHEEORE IV — EEEE#RIEEYH
LU FAFDER —7 BENHESHHS 1B6
(4May/1987) “MALDI-MS Technical Reports” No.06

UFMP (Bok t5) (3 BF R 5T A5 B iFaf-0. SEMEIE TR HEIZE S,
AHMBRE @Kk X EFRENDEWD, BRIZES, BEEE.
Matrix : UFMPEERE A+ B ELTLvBKRERL TV S,

“EREMI K" (UFMP)D—1&, st (L Cobalt (Co), 1980F X HkF. MilkMmEL TCo UFMPAYERERI R (20~30nm) AV/INEL, LLER R R, Cold. RIfL
AHBFELLGL., LB TRBSHNISL, BR - sS4+ eE# (- A EBackground DM (5 TFTRSR) ) . EL2NAFFIAInorganic Matrix
D—FE, BE&LY. N, Laser (337nm) TR, B2 B - BREFEENT+ Ao BB RTFR- &A1) TY—%F m/izs 3,000 R HEH G,

GE) 8947118 GO o+ (XL TTRAEELHS “BAR"ITEL, EEMBUKELLET B &, BLE - REEA S K (DIOSHBERSE) T, £H/ULR
L—H B R EICH DA RYAnalytelZxfLRapid HeatingZ#EL . B4 (i) Ao 2 REL TRHE~DIRBERET DRIV HAFTED,

®IZ, EMYREEAZERELT="Surface Assisted Laser Desorption/lonization” (SALDI), “Graphite Assisted Laser Desorption/lonization”
(GALDI), “Desorption/lonization On porous Silicon” (DIOS)#EE~NE 5,

GlycerinEMR&IZ&Y . “Soft Laser Desorption” (SLD)NEFER (Fi228R) . UFMPZE AL YzImaging~D;ERHILH 5,
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Glvcerin C3HsO3 9204734 Patent: JP01769145 (HifE:21/Aug/1985)
(gl corol) ' \)o\"'/ EESRE, Bhfi— #FE REEE SEE— “L—F A ALTOFHES
y 56-81-5 | (92.094) | o OH | fEBICLIBEBAALOBRE” BREMTESHASR 1A2 (4May/1987)
Melting Point : Koichi Tanaka, Yutaka Ido, Satoshi Akita, Yoshikazu Yoshida, Tamio Yoshida “Detection of

17.8 deg sonthf High Mass Molecules by Laser Desorption Time of Flight Mass Spectrometry” Proceedings of
i i '—L' the Second Japan-China Joint Symposium on Mass Spectrometry, p185(1987)
LEo UFMPE M L&Y, Glycerin £DBEIC | J' o S Koichi Tanaka, Hiroaki Waki, Yutaka Ido, Satoshi Akita, Yoshikazu Yoshida, Tamio Yoshida

&Y FH (LUFMP) A — Iz 8 (B = A A L)

LT3 “Protein and Polymer Analyses up to m/z 100000 by Laser lonization Time-of-Flight Mass

— % MALDI [ZfLVB N, Laser (& B2 100 3 ol Spectrometry” Rapid Commun. Mass Spectrom., Vol. 2, August, p151 (1988)
~200um TRFSI SO, +HEH—F 8 1 1 | “MALDI-MS Technical Reports” No.06,07,08
__________________ I e
19804E X1, Fast Atom Bombardment (FAB) FAMatrix&L T% A, 337/355nmIR L FE (3458 TIELV=8 . IR TIE UV MALDIAMatrix EL TIE A A
&, 2.94um(Er:YAG)/2.79um(En St RUR AT BE% =8 . 212 IR-MALDIFMatrix&L THEA,
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Name | Empir.Form. | Monoiso.Mass | Gryctyre Reference(s)
CAS No. (Aver. Mass) !
“ ” Michael Karas, Doris Bachmann, Franz Hillenkamp “Influence of the wavelength in high-irradiance
NA o C6H5N02 123-03203 COOH ultraviolet laser desorption mass spectrometry of grganic molecules” Anal. Cghem., Vgtl)l. 57 No.14

Nicotinic 59-67-6 (123.109) December 1, p2935 (1985)

Acid @ Michael Karas, U. Bahr “Laser desorption mass spectrometry” TrAC Trends in Anal. Chem., Vol. 5,

(Niacin) >N p90 (1986)
Michael Karas, D. Bachmann. U. Bahr, Franz Hillenkamp “Matrix-assisted ultraviolet laser
desorption of non-volatile compounds” Int. J. Mass Spectrom. lon Proc., Vol. 78, p53 (1987)

Nd:YAG Laser 45 8i%(266nm) AIZBAF S 1= (337,355nmI= &1+ 5 B (£ 1K55) -
[L—HBHT 7I/BEADAAACERA TR A4 DN B ST S B Trp) LRET HE T, HAA AL TI/BE (I Ala) DA A AL HMB#
Sht=1 (1985F /) BN, LEHN TS (MALDIDIR ) . NAZFALV2 1988 /X T, S/ AV EHREN A RETHLIENRERIND,

“ ” Ronald Beavis, Brian Chait “Cinnamic acid derivatives as matrices for
SA C11H1205 224-06847 CH=CHCOOH ultraviolet laser desorption mass spectrometry of proteins” Rapid
Sin apin ic Acid 530-59-6 (224.210) Commun. Mass Spectrom., Vol. 3, p432 (1989)

. Ronald Beavis, Brian Chait “Matrix-assisted laser-desorption mass
315'D|me.thoxy',4' . H3CO OCH3 spectrometry using 355 nm radiation” Rapid Commun. Mass
hydroxycinnamic acid OH Spectrom., \Vol. 3, p436 (1989)

FEAR 1%, Nd:YAG Laser 535K (355nm)AICBIf STz, MALDIORBEAHIANSALSN TEMatrix®D 12 THEH, BEL I F/ V0 HEEHA
I2%2<BELBND,pKa: 6.2 DI=8. EA/A>-BAABADEFBEIEL TS,

— EBEIL. SAERAVIEE DR EHEH % Sample Plate
KFEMBEEERDO—HITHD.
BE REEIRRORE X BERMICITE—4EERK
1272508 MARMIZIET RN TR AN IR BB 12725,

SAlL, pKa : 6.2(IXX ) D=8 I (BEEEHIEL
ZilAAERRADE L) CHCA(pKa : 4.08) &EEET S
EVlAA L EERLAL AV RV BRIERRDOERH
BHETHb.

Harmaline (14/2558) (X, 1fli/ 4> D ALK DIER
MNEISEWNMERNBLNTINS,

3+
Harmaline M o - “KOMPACT MALDI I'( LB E) [ 5 EREE
i3M81998 N M L Matrix: DHBA (19945 %5%) THY . COBNREBEANT

l 3. SAERT IgG (~150kDa) M Cluster lon £T
v+ M4+ / LAETETLS,
100 \ SA - m*
B [ . [

80-| M6+ 80 W
VL " /
A CHCA I.L‘ " M3+

60-] / | Acquired in 1995

. Pl Rk |

‘ b
Harmaline ] e | 2wt
- T T a T T T T '“'m.w\/\,,ww_/\_ﬂ
10000 20000 30000 m/z 40000 50000 60000 70000 o prv s a——— 00000 e
; FIHERCIE Sinapinic Acid Al — (1989))
trans-Ferulic i} (BIH
. C10H1004 194'05791 CH=CHCOOH Adam Saenz, Catherine Petersen, Nancy Valentine, Stephanie Gantt, Kristin
Acid 537-98-4 (194.184) Jarman, Mark Kingsley, Karen Wahl “Reproducibility of Matrix-assisted Laser
4-Hvdroxy-3- Desorption/ionization Time-of-flight Mass Spectrometry for Replicate Bacterial
met)tgoxyc};nnamic acid OH OCH; Culture Analysis” Rapid Commun. Mass Spectrom., Vol. 13, p1580 (1999)
Caffeic Acid CH=CHCOOH (®IHFRTIE Sinapinic Acid:F— (1989))

X C9H804 180'04226 Burkhard Rosinke, Kerstin Strupat, Franz Hillenkamp, Jirg Rosenbusch,
314'D|hydr0).(y' 331-39-5 (180.157) Norbert Dencher, Ulrike Kriiger, Hans-Joachim Galla “Matrix-assisted laser
cinnamic acid OH desorption/ionization mass spectrometry (MALDI-MS) of membrane proteins

OH and non-covalent complexes™ J. Mass Spectrom., Vol. 30, p1462 (1995)

Sinapinic AcidERl4%. T & (£ Nd:YAG Laser 35 5% (355nm)AICHFKEN. £ FU /A0 EHAIICALSNTL =,
ZM#. Ferulic Acidlx AW (DA /98 AIFEZIZALG L, Caffeic Acidld AL /OB VLELEEH L EMDATEEIC AL SNT-,
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Name Empir. Form. | Monoiso.Mass | Gtrycture Reference(s)
CAS No. (Aver. Mass) "

1 ” Michael Karas, U. Bahr, A. Ingendoh, E. Nordhoff, B. Stahl, K. Strupat, Franz

DH B(A) C7H604 154-02661 COOH Hillenkamp “Principles and applications of matrix-assisted UV-laser desorption /
2,5- Dlhydrox 490-79-9 (154.120) OH ionization mass spectrometry” Analytica Chimica Acta, Vol. 241, p175 (1990)
benZO|C AC| HO Karstin Strupat, Michael Karas, Franz Hillenkamp “2,5-Dihydroxybenzoic acid: a

new matrix for laser desorption-ionization mass spectrometry” Int. J. Mass

(Gentisic acid) Spectrom. lon Processes, Vol. 111, p89 (1991)

DHBIZIK B M= <. Oligosaccharides - Conjugated lipids- (& n &) Synthetic polymers (L1t [M+Cation]* 4 Fi{2i&) - Peptides (—# Proteinsi=435&
FIRTHE (3/25 Matrix k& ESHR)) - EEENE %, 6 A GIRIEL , FHHTTEOEILHEM. CHCALLLET 5L, “Cool" (LYY TR AL
ATEe= MY, EZE R THEsublimationL LY, Ff-. 337nmIR A EAMEL (25/25 BMARRIMLBR) EIREBOFY—HEXBREEEIZEY TOF-MSIZH
WCTEEH-BEM-2EENMETLEV (TEE) A Ink JIetAXZICLLMEF TIZ&Y . MALDI Imaging~DFR1T (20075/30) HITHhN TS,

Yutaka Aoki, Atsuhiko Toyama, Takashi Shimada, Tetsuyoshi Sugita, Chikage Aoki, Yukari Umino, Atsushi Suzuki, Daisuke Aoki, Yataro Daigo, Yusuke Nakamura, Taka-Aki
Sato “A novel method for analyzing formalin-fixed paraffin embedded (FFPE) tissue sections by mass spectrometry imaging” Proc. Jpn Acad. Ser.B, Vol. 83, p205 (2007)

Hong Wang, Chee-Hong Wong, Alice Chin, Ayumu Taguchi, Allen Taylor, Samir Hanash, Sadanori Sekiya, Hidenori Takahashi, Masaki Murase, Shigeki Kajihara, Shinichi
Iwamoto, Koichi Tanaka “Integrated mass spectrometry-based analysis of plasma glycoproteins and their glycan modifications” Nature Protocols, Vol. 6, p253 (2011)

“MALDI-MS Technical Reports” No.08 et e el e e i
Sadanori Sekiya, Yoshiki Yamaguchi, Koichi Kato, Koichi Tanaka “Mechanistic elucidation of the formation of

o1 reduced 2-aminopyridine-derivatized oligosaccharides and their application in matrix-assisted laser desorption/
’ : ‘ BEDHBE AL ionization mass spectrometry” Rapid Commun. Mass Spectrom., Vol. 19, p3607 (2005)
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Nano- column probe 1 Yusaku Hioki, Ritsuko Tanimura, Shinichi Iwvamoto, Koichi Tanaka “Nano-LC/MALDI-
LC 1 MS Using a Column-Integrated Spotting Probe for Analysis of Complex Biomolecule
1

E[EIZ. Offline-LC-MALDI-MSY X7 L D15ITHY . S TIEHEK
DB EHPlate R E (1R 8) D—#ZEHRE . DHBE pre-spot’ I 5E T
“Hydrophilic anchor"z{&L1-, “Nanoliter spotting”& “A#ti&
ZEFPlate L TRHE" #RIRLI-B T, VO MREEZIELGHTIZ B
=GlycopeptideBIE AT A F= (20145/30) o

MALDI-QIT-
TOFMS

5 Samples” Anal. Chem., Vol. 86, p2549 (2014)
----- $ | KOREBNOES £FAL, KESTAnayeBROLET FEHE
DHB pre-spotted MALDI plate P R/MRICIESHDE T, REMARER L ERasterBF HEEMHETE D,
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Name Empir. Form. | Monoiso.Mass | Ggrycture Reference(s)
CAS No. (Aver. Mass) ")

7 ” COOH K. K. Mock, M. Davey, J. S. Cottrell ~“The analysis of underivatised

AHBA C7H7NO3 153-04259 oligosaccharides by Matrix-Assisted Laser Desorption Mass Spectrometry”
3-amino-4- 1571-72-8 (153.135) NH Biochem. Biophys. Res. Commun., Vol. 177, p644 (1991)
hydroxybenzoic acid OH 2

MERAIERALL TRRHOMatrix ESh TV, REBEIEMERE ZICLEASND,
113 ” - Ronald Beavis, T. Chaudhary, Brian Chait “o-Cyano-4-hydroxycinnamic

C H CA C10H7N03 1 89-04259 CH C(CN)COOH acid as a matrix for matrix-assisted laser desorption mass spectrometry” Org.
a-Cyano-4- 28166-41-8 (189.167) Mass Spectrom., Vol. 27, p156 (1992)
hydroxy_ Ole Vorm, Peter Roepstorff, Matthias Mann “Improved Resolution and

H f . OH Very High Sensitivity in MALDI TOF of Matrix Surfaces Made by Fast
cinnamic Acid Evaporation” Anal. Chem., Vol. 66, p3281 (1994a)

D.J.C. Pappin, P. Hojrup, A.J. Bleasby “Rapid identification of proteins by peptide-mass fingerprinting” Current Biol., Vol. 3, p327 (1993)

Toyofumi Nakanishi, Nobuhiko Okamoto, Koichi Tanaka, Akira Shimizu “Laser desorption time-of-flight mass spectrometric analysis of transferrin precipitated with antiserum: A
unique simple method to identify molecular weight variants” Biol. Mass Spectrom., Vol. 23, p230 (1994b)

Plamen Demirev, Yen-Peng Ho, Victor Ryzhov, Catherine Fenselau “Microorganism Identification by Mass Spectrometry and Protein Database Searches” Anal. Chem., Vol. 71,
p2732 (1999)

Yusaku Hioki, Hiroki Kuyama, Chikako Hamana, Kohei Takeyama, Koichi Tanaka “An improved sample preparation method for the sensitive detection of peptides by MALDI-MS”
J. Mass Spectrom., Vol.48, p1217 (2013)

peptidefBIFEZ il “IB#EMatrix’ L TRLZ<ANLNTINVS, BITDHBELE T D&, 337nmIEREA B (&Y DBV LB TIALTEE) | BKiE
(acetone, acetonitrileZIZB<EIT3) W—ElMMERIE(ETEESR) D=0, BEREOSWAENEAFTED, COBEFFAL. Thinlayerfb L1z
Matrix|Z &Y B E D RRED [ L &R A& TULVS (1994854 X) . Thin-layer{b IZEES T, SRS Ta R ELL-3RE+H S (2013:5#3) .

Ff=. "Hot" (A4 L E# andlor TOFMSTRITIR P T A AU n R RRES) TEMatrix THY . Post-(/In-) Source DecaylZ&bdREH#EEERAFIZLE A
SN TULVB, Peptide Mass FingerprintlZd&k4Protein 1.D.X>, Microorganism |.D.IZ&3HZ <AL TLVEMatrixTH#H 5

- Normal Tf
€¢— EEE(L. CHCAEZ AU\ =15 & O EHEE % Sample Plate Yt B M SR Bl & ig ig

DO—HITHY . BT R D B2 ALTODRENSIMIDZ D,
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Vp Signal
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Sample Ion Lens Detector o a8117] r ;
0
L o | wbe| ?4 (S l 25,000 m/z 30,000
CHCA IS & 1 & B L T High intermial 21818y fuwan 7\ [0\l | s ‘ MIZEA AR BIZGEL B - 5 ARAE
(precursor ) ion M & % Deflector TEBEH | \ \ | ‘ N ;
Reflectron GSeamless|ZBIE T B71=6 1 \J L ‘l \ H‘\“ METT D (Ln) R=ZzEEL, CHCA
~ R “HOEL A "“ Wk, L8
e } . T "‘”':"“‘ 4 DEMAAERBENEFRALT, A
BB Kratos Kompact MALDI 4 &. Angiotensin 400 mr 600 o 1000
Il Post Source Decay lonfl 4l Angiotensin Il PSD Spectrum /395 (Transferrin) O)*Ei%fz*ﬁﬁ'%o)ﬁ
Data acquired in 1995 (Unpublished) EERHL=—H, (1994biax)
113 ” Todd Billeci, John Stults “Tryptic mapping of recombinant proteins by matrix-assisted laser
MSA C8H804 1 68'04226 COOH | desorption/ionization mass spectrometry” Anal. Chem., Vol. 65, p1709 (1993)
2-Methoxy- 2612-02-4 (168.147) OH | Anthony Tsarbopoulos, Michael Karas, Kerstin Strupat, Birendra Pramanik, Tattanahalli
salicylic Acid CH,0 Nagabhushan, Franz Hillenkamp “Comparative Mapping of Recombinant Proteins and

2.Hvd 5 Glycoproteins by Plasma Desorption and Matrix-Assisted Laser Desorption/lonization Mass
- 3(] roxby' - Spectrometry” Anal. Chem., Vol. 66, p2062 (1994)

R”le:j OoXxybenzoic Arkady Gusev, William Wilkinson, Andrew Proctor, David Hercules “Improvement of
Cl signal reproducibility and matrix/comatrix effects in MALDI analysis” Anal. Chem., Vol. 67,

p1034 (1995)

DHBR UFucose&BE T HEICLY., MITIVIZLDEREILEAYE sequence coveragem GBIE TEAEMNBNrEINt=, £1-. DHB:MSA=9:1;E
EMatrix(“Super DHB”) [2&kY BIRER LTI -E. FLHESA TS,
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Name Empir. Form. | Monoiso. Mass Structure Reference(s)
CAS No. (Aver. Mass) "
7 ” Peter Juhasz, Catherine Costello  “Matrix-assisted laser
ATT C4H5N30S | 143.01533 OH N)J\(CH desorption ionization time-of-flight mass spectrometry of
6-Aza-2- 615-76-9 (143_157) CH3 H N 3 | underivatized and permethylated gangliosides” J. Am. Soc.
. . Hs)\N’ S N Mass Spectrom., Vol. 3, p785 (1992)
thIOthymme H Paolo Lecchi, Han Le, Lewis Pannell “6-Aza-2-thiothymine: a
---*-E-X%ﬁ;_é;{,—TE;&-F;%"%E"(b-;}iﬁ-%("ﬁéu;}{é --------------------------------------------- matrix for MALDI spectra of oligonucleotides” Nucl. Acids
Res., Vol. 23, p1276 (1995)
1 ” Peter Juhasz, Catherine Costello “Matrix-assisted laser desorption ionization
115'DAN C10H10N2 158-08440 NH2 time-of-flight mass spectrometry of underivatized and permethylated
1.5-Diamino 2243-62-1 (158.200) Oe gangliosides™ J. Am. Soc. Mass Spectrom., Vol. 3, p785 (1992)
néphthalene Peter Juhasz “Selection of matrix for MALDI” Proc. Workshop 41st Am. Soc.
NH, Mass Spectrom. Conference, p77 (ASMS1993)

Yuko Fukuyama, Shinichi lwamoto, Koichi Tanaka “Rapid sequencing and disulfide
mapping of peptides containing disulfide bonds by using 1,5-diaminonaphthalene as a
reductive matrix” J. Mass Spectrom., Vol. 41, p191 (2006)

Yuko Fukuyama, Koichi Tanaka “Post-translational modification analyses using 1,5- : “ H+
diaminonaphthalene as a matrix” WP469 (ASMS2006) : to Protein/Peptide Molecule

NH
PA(2007)sxBE “5-ASA(2010)H %5 2
“MALDI-MS Technical Reports” No. 08 I_S_
I PGTCEICAYAACTGC
[M+4-+H]" [M+4+H]*
100 Reductions 100, b4 b5 b6 b7 b8 b9  b10 b1 b2 b13 bl4 b5
of 2 bonds —E | c—a Y At+a+t+—c—t+—T1—}6 c—
[M+2+H]*: o
Reduction | | | iz
of 1 bond — E I c A Y Atia1-C 7T4‘|G% c
§ MH]* 0
No [ | y12 y13 |, yi4
Reduction
— T 6 P —H
0 VEW WY ,\/\M O-Mmm LUl ] llhd..lj il I. N TNR ‘lm“lh
1460  miz 1465 400 600 800 - 1000 1200 1400

DAN[Z & 3S-SiE A EHRTR—EREITMS spectrum (Left) R LB IT[M+4+H] MS/MS spectrum (Right)
(4% IZ[M+2+H]DMS/IMSZE TS B5E T, EDCysEEDCysHEEE LTS D, BT RELIE & A H D)
(LRDBE. FADOS-SiEENBERMIzreductionasnizt= . EE DA SHE IR TET:)

o
H

[©]
KETAAAKFERIGHMDSSTSAA —ISSSNYC,GNQM_IKSRNLT—IDRC
i

Q ~
("J M

20

Cys,5(-Cyss,) was reduced and 37 residues were analyzed ekl

x50 < |

“““C37

TJ:E—E(i\ DANZ ALY
FHEE0ORHMBEZ
Sample Plate 3¢ % 58 #§
fﬁ@f%d)—{ﬂl'@ﬁ;'%
DHBLEH EXL#E&
NERELTLSIRENS
WA B,

[M+3HP*

AMUMI\MMJM\ I

4500 #I % (2 B Ly = MALDI-
QIT-TOFMS “Axima-
QIT" (20025 %5%)

1990 1%, HAEE - AHE S FEIZH M7 (Negative Mode i) Matrix& % Z SiLf=A%, 2000F ftIz4=DisulfidefS &=t 2 AiET/EAZ

SEFL. S-SHEEBTOMHEELT, BIRBEMHPTMs4T-Top Down Proteomics~DEMRITER. 7-L. T —HERHKE (BEESH) .
BZ2diTOF EsublimationDES GRIE RN R SNS) . FEMEcarcinogenicityZF ICEE LR ITRIEARSALY,

EBIXH-EELLTIE 1,5-DANARESWMERMNFONTLVSA, 1,8-DAN, 2,3-DANTHEAA UL ET ADHER SN TS (200653) o

LI,

1000 1500 2000 2500 m/z 3000 3500 4000
Mass Spectra of Ribonuclease A by In Source Decay using 1,5-DAN (ASMS2006)
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Name Empir. Form. | Monoiso. Mass Structure Reference(s)
CAS No. (Aver. Mass) "
Ute Bahr, And D , Michael Karas, F Hillenk , Ulrich
“NPOE” | C14H21NO3 | 251.15214 DA | Clessmann “Nass spoctrometry of synthati polymers by UV-
2-Nitrophenyl 37682-29-4 (251.321) ON Hydrophobic matrix-assisted laser desorption/ionization” Anal. Chem., Vol. 64,
octyl ether alkyl group p2866 (1992)

Glycerin& R4k FAB AMatrixc L TRWLG NS, BKED 7L FILEZEF DHHMEE M L. MALDITIE JEIBEDPolymer HTEFICALGN D,

3-Nitrobenzyl Alcohol 619-25-0 (]_53.135) HO/\©/ matrix: Formation of high-mass cluster ions from proteins”

“ ” T-W. Dominic Chan, A. W. Colburn, Peter J. Derrick,
3_NBA C7H7N03 153 04259 NO2 0 “Matrix-assisted laser desorption/ionization using a liquid
Melt. Pnt. : 30-32 deg Org. Mass Spectrometry, Vol. 27, p53 (1992)

Glycerin&R# FAB FAMatrixkL TRHZ<ALSNTLVS, MALDI(E(2266nm) Tld. EE TR THHFHEFAL. EEECluster lonE R IRHE
*> Online MALDIZE MR 1TE N1z, ESITIE. AnalyteD BERTHEIEMESE 51=HIC FMFILLTALLNIIGENH S,

i D. Shannon Cornett, Michael A. Duncan, |. Jonathan
Rhodamine C28H31 N203C| 478 20232 Amster “Matrix-assisted Laser Desorption at Visible
6G 989-38-8 (479.010) Wavelengths Using a Two-Component Matrix” Org.

Mass Spectrom., Vol.27, p831 (1992)
K. Tang, S. L. Allman, R. B. Jones, C. H. Chen
“Comparison of Rhodamine Dyes as Matrices for
MALDI-MS” Org. Mass Spectrom., Vol.27, p1389
(1992)
_____________________________________________________________ Gary Parr, Michael Fitzgerald, Lloyd Smith “Matrix-
F(23-NBA%Glycerin (& ik Matrix) &2 & LT (AIHEMALDIT) AL tz, assisted laser desorption/ionization mass spectrometry
ZLDERD FIXTRBETRINHAFEL. KTV EHTHSHRhodamine (L AT RFAEWRUNT %, “hk | of synthetic  oligodeoxyribonucleotides”  Rapid
Matrix L TRLSEIZEY, UVIER TOA 741k &YFragmentationhSF 4 L&Y, Commun. Mass Spectrom., Vol. 6, p369 (1992)

MALDIZZBREA LIRS BHRL—H I (337Tnm) NELALG NI, ZEAONSEHERK?
- 4%(CNd-YAG Laser& tEERL  Zeifli- /B
< JVLRL—H ({E1E: 1~5nsec) THY . Mass Resolutiond] ED1=H D BIES| H L N AL T HHIHD TOF-MSIZEL TLV =
- PHI0UmMIZ#BE T, HAEEDImagingh aT&E
- EREMEICHS T AL —REMN ERSTIEAEC IZF L FPlateauri =8 . Soft lonization| =@ 1L —H HE MR TABESEEAELY
* 337TNMITEIZR A EABT L ME S A DAL (MatrixD A DL —F R EBEIERINT NIERLY) f28. fragmentation D EREANDELY
--- 25/25 TRUYYHRBIRFARRGRIL S

H EICHIELIZDIE, £IZ19804% ¢ Glycerin& R #% Fast Atom
Thloglycerol C3H802S 108.02450 \)O\H/ Bombardment (FAB) AMatrix¢L CTRWLSh =1L EMTH S,
Melt. Pnt. : < 25 deg 96-27-5 (108.160) HS OH - SLDI&. FABD7 A F7 545 EIL THBEA L
XeZFEDERGERB) M FEEHRESETEH (Dynamic SIMS&YE)
Sulfolane C4H802S 120.02450 0\\ //0 “Soft lonization"AETBEIZA B D I,
Melt. Pnt. : 27.5 deg 126-33-0 (120_170) S ‘EARREA R R MatrixI 2R BERRELYVED FRANEES
‘ 7 s EZ R TMatrixANRRREINLREIZKIEL. RENRAIZERTS
ZOMEIZLD. EEZDND,
Diethanolamine C4H11NO2 105.07898
MellPri.:280deg | 111422 | (105.35) | O~ NN ko G e i Proten
@\ A:Anion & % o
i s
Triethanolamine | CeH15NO3 | 149.10519 a Vacuum o
Melt. Pnt. : 20.5 deg 102-71-6 (149.188) HO\/\'Q\/OH e @
OH
Sample Plate f Sample Plate
DTT C4H1002S2 154.01222 OH GlycerinZ ALV=3HA D FABAF L #EHIRR R
Dithiothreitol 3483-12-3 (154.251) :

HS ™\ \_ SH FAB FAMatrixfi# 35t 53—

Y Mitsuo Takayama, Toshie Takahashi “Criterion for the Choice of Matrix
H in Fast Atom Bombardment Mass Spectrometry” J. Mass Spectrom. Soc.
Jpn, Vol. 44, p493 (1996)

Melt. Pnt. : 43 deg

Om

B4 FEPEG(200~600)[& EERTHRTHY. BAE D F (HEHE)
PEG [l HO<{CH;CH;-O}—H PolymerZ &M LiAd BARIZT HEENH HHT=8 . BiFMatrixe L T
2772 % n Bl (1980E K DEERTIE Glycerin®HHYIZUFMPEER),

polyethylene --
BICTELERBELEY (B &5 FPEG) BAIE IS EAHFTES,

glycol
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Name Empir. Form. | Monoiso.Mass | Ggrycture Reference(s)
CAS No. (Aver. Mass) !
_Ni HH NH2 M. E. Gimon, L. M. Preston, T. Solouki, M. A. White, D. H. Russell “Are proton transfer
4 Nltroamlme C6H6N202 138-04293 reactions of excited states involved in UV laser desorption ionization?” Org. Mass
100-01-6 (138.124) Spectrom., Vol. 27, p827 (1992)
Kermit Murray, David Russell “Aerosol matrix-assisted laser desorption ionization mass
NO, spectrometry” J. Am. Soc. Mass Spectrom., Vol. 5, p1 (1994)
e e N A Mary Gimon, Gary Kinsel, Ricky Edmondson, David Russell, Timothy Prout, Hernita
4-N|tr0phen0| C6H5N03 139_02694 OH Ewald “Matrix-Assisted Laser Desorption/lonization Time-of-flight Mass Spectrometry of
139 109 Paclitaxel and Related Taxanes” J. Nat. Prod., Vol. 57, p1404 (1994)
100-02-7 ( ' ) Rory Steven, Alan Race, Josephine Bunch “para-Nitroaniline is a Promising Matrix for
MALDI-MS Imaging on Intermediate Pressure MS Systems™” J. Am. Soc. Mass Spectrom.,
NO, Vol. 24, pgo1 (2013)

- Michael Fitzgerald, Gary Parr, Lloyd Smith “Basic matrixes for the matrix-assisted laser
2’_4 . . C6H5N304 183-02801 NHz desorption/ionization mass spectrometry of proteins and oligonucleotides” Anal. Chem.,
Dinitroaniline 97-02-9 (183.122) NO, | Vol. 65, p3204 (1993)

Lisa Preston-Schaffter, Gary Kinsel, David Russell “Effects of heavy-atom substituents on
NO matrices used for matrix-assisted laser desorption-ionization mass spectrometry” J. Am.
2 Soc. Mass Spectrom., Vol. 5, p800 (1994)
L4, RERREME - ¥EE - RAMF DL TICALSRTULVAS, $F(Z4-Nitroanilineld Imaging MALDIIZAWLS B E&S(27701= (201353 o

H HO O OH Peter Juhasz, Catherine Costello “Generation of large radical ions from
Dlth ran OI C14H1003 226-06299 oligometallocenes by matrix-assisted laser desorption ionization” Rapid
1.8- 1143-38-0 (226.227) O‘O Commun. Mass Spectrom., Vol. 7, p343 (1993)

Dihydroxy- \
9[10H]- 100 Sample : PolyStylene 50KDa
anthracenone HO OH OH Additive : TFA(Ag)
Matrix : Dithranol
OOO £ Instrument : Kratos/Shimadzu
Kompact MALDI 4

Data acquired : 25 Nov 1996

Quinizarin C14Hs04 | 240.04226 O OH (Unpublished)

La- g1-64-1 | (240211) | (O

dihydroxyanthraquinone

O OH +
9-Nitroanthracene | C14HoNO2 | 223 06333 NO, W
602-60-8 (223.227) OOO 0 ik oodoo mi sobo0 oo 12000
AR N S v O OH | Xiaodong Tang, Peter Dreifuss, Akos Vertes “New matrices and
9-ACA C15H1002 222-06808 accelerating voltage effects in matrix-assisted laser desorption /

9-Anthracenecarboxvlic RO 222.239 ionization of synthetic polymers” Rapid Commun. Mass Spectrom., Vol.
acid Y 723-62:6 ( ) OOO 9, p1141 (1995)

Anthracenez5B{KIZB T 5. $5IDithranollk. EIZTABE D FDAHTIZAHLS . Silver Trifluoroacetate (Cation Donor) ZF&A0L . PolystyleneZ M
BHE AT, $529-Nitroanthraceneld. Transferable protonZ#Ff=ALVEZE#HIZFIFAL . Radical lon4 B (5 : Oligometallocene) A #A#F T= 5,

9-ACAIlZ. 5-MSAEMDmolelt (5:2) ;B & T Super 9-ACA”EIETX, Synthetic Polymer|Z5# i (19955) o

17 ” Kuang J. Wu, Anna Steding, Christopher H. Becker “Matrix-assisted laser desorption time-
H PA C6H5N03 139-02694 COOH of-flight mass spectrometry of oligonucleotides using 3-hydroxypicolinic acid as an

3- 874-24-8 (139'109) N# i OH | ultraviolet-sensitive matrix” Rapid Commun. Mass Spectrom., Vol. 7, p142 (1993)

Hydroxypicolinic X Noah Christian, Steven Colby, Lori Giver, Chris Houston, Randy Arnold, Andrew Ellington,

James Reiily “High resolution matrix-assisted laser desorption/ionization time-of-flight

_5_‘?'_‘? ___________________________________________________________________ analysis of single-stranded DNA of 27 to 68 nucleotides in length” Rapid Commun. Mass
EE’&EE]E%E(DNA,RNA) ;E|IE':§<FEL\B*L6° Spectrom., Vol. 9, p1061 (1995)
7 ” K. Tang, N. I. Taranenko, S. L. Allman, C. H. Chen, L. Y. Ch’ang, K. B. Jacobson
PA C6H5N02 123-03203 COOH “Picolinic acid as a matrix for laser mass spectrometry of nucleic acids and proteins”
(Picolinic acid) 98-98-6 (123.109) N2 Rapid Commun. Mass Spectrom., Vol.8, p673 (1994)
~ | Kevin Demeure, Loic Quinton, Valérie Gabelica, Edwin De Pauw “Rational Selection of

the Optimum MALDI Matrix for Top-Down Proteomics by In-Source Decay” Anal. Chem.,
Vol. 79, p8678 (2007)

PAIZ 337,355nmIZFE LR EAEL =8, co-matrixEL TRLGNAIEE N LY, JTRITHEBEEYE ST THAINL, 21,5-DANEDRS
T In-Source Decay, Top Down ProteomicsIZEALST=,

“ ” N. I. Taranenko, K. Tang, S. Allman, L. Ch’ang, C. Chen “3-aminopicolinic acid as a
APA C6H6N202 138-04293 COOH matrix for laser desorption mass spectrometry of biopolymers” Rapid Commun. Mass
3-Aminopicolinic 1462-86-8 (138.124) N NH; | spectrom., Vol. 8, p1001 (1994)

acid X (Single-/double- stranded) DNA%A /RO & BIFE (B AAShT=,
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Name Empir. Form. | Monoiso.Mass | Structure Reference(s)
CAS No. (Aver. Mass) !
3-Aminopyra2ine- C5H5N302 139.03818 Kuang J. Wu, Anna Steding, Christopher H. Becker “Matrix-assisted laser desorption

_N NH2 time-of-flight mass spectrometry of oligonucleotides using 3-hydroxypicolinic acid as an
5424-01-1 (139.112) E I ultraviolet-sensitive matrix” Rapid Commun. Mass Spectrom., Vol. 7, p142 (1993)
COOH | kiaus Schneider, Brian Chait “Matrix-assisted laser desorption mass spectrometry of
homopolymer oligodeoxyribonucleotides. Influence of base composition on the mass
spectrometric response” Org. Mass Spectrom., Vol. 28, p1353 (1993)

2-carboxylic acid

Y¥FICMALDIZEBRHAIC, #EREEME R ICHASN -,

“ ” Shannon Cornett, Michael Duncan, Jonathan Amster “Liquid mixtures for matrix-
DPB C16H14 206'10955 assisted laser desorption” Anal. Chem., Vol. 65, p2608 (1993)

1,4-diphenyl- | 538-81-8 (206.282)

1,3-butadiene

David Schriemer, Randy Whittal, Liang Li “Analysis of Structurally Complex
Polymers by Time-Lag Focusing Matrix-Assisted Laser Desorption lonization Time-
of-Flight Mass Spectrometry” Macromolecules, Vol. 30, p1955 (1997)

Jt3E. 1,4-diphenyl-1,3-butadieneld. 532nm, 337nmL—HJZ LY, 3-NBA, GlycerolZ AR =R iAMatrixk L TEASh TS, T D&, 185
TNon-polar polymers 4 (AgNO#INT) FIZAWG =,

113 ” Paul Danis, Dane Karr “A Facile Sample Preparation for the Analysis of
IAA C11H9N02 187-06333 _ Synthetic Organic Polymers by Matrix-assisted laser Desorption /
; 187.19 CH=CHCOOH Ionization” Org. Mass Spectrom., Vol. 28, p923 (1993)
trans-3-Indoleacrylic | 29953-71-7 | (187.195) ﬁ : ., Vol. 28,
acid N Paul Danis, Dane Karr, Yansan Xiong, Kevin Owens “Methods for the

Analysis of Hydrocarbon Polymers by Matrix-assisted  Laser
Desorption/lonization Time-of-flight Mass Spectrometry” Rapid Commun
Mass Spectrom., Vol.10, p862 (1996)

FICEREAFOAMIZALLNS,

- o - Michael Fitzgerald, Gary Parr, Lloyd Smith “Basic matrixes for the matrix-assisted
2 .Ammo_ 5 C5H5N302 139-03818 OZN Z | laser desorption/ionization mass spectrometry of proteins and oligonucleotides” Anal.
nitropyridine 4214-76-0 (139.112) SNZ“NH, | Chem. Vol. 65, p3204 (1993)

¥ (CMALDIZRBARAIZ. #k 4 %Basic Matrix{E##30f25E Ll EDh D1 2L THASIN Tz, T D FToligonucleotidel Z&H B L MatrixI ZE (£ f=,

- ina-4- B Michael Fitzgerald, Gary Parr, Lloyd Smith “Basic matrixes for the
2 _ammo_ 4 methyl 5 C6H7N302 1 5305383 CH3 matrix-assisted laser desorption/ionization mass spectrometry of proteins
nltropyrldlne 21901-40-6 (153.139) O,N \/ I and oligonucleotides” Anal. Chem., Vol. 65, p3204 (1993)
2-Amino-5-nitro-4-picoline N“>NH,

Y ICMALDIZZBAHAIZ. #k 4 7%EBasic Matrix{Z##30fE5aL LD D1 2ELTHASINT,

Coumarin T-W. Chan, A. Colburn, Peter Derrick, Derek Gardiner, Michael Bowden
C9H602 146-03678 m “Suppression of matrix ions in ultraviolet laser desorption: Scanning electron
91-64-5 (146.143) o0 microscopy and raman spectroscopy of the solid samples” Org. Mass Spectrom.,

Vol. 27, p188 (1992)
I.K. Perera, S. Kantartzoglou, P.E. Dyer “Coumarin laser dyes as matrices for

matrix assisted UV laser desorption/ionization mass spectrometry” Int. J. Mass

Coumarin C10HaNO2 175.06333 H,N 00 Spectrom. lon Processes, Vol. 137, p151 (1994)

| Yugin Dai, Randy M Whittal, Craig A Bridges, Yukihiro Isogai, Ole Hindsgaul,
120 26093-31-2 (175'184) 7 Liang Li “Matrix-assisted laser desorption ionization mass spectrometry for the
7-amino-4- CH, analysis of monosulfated oligosaccharides” Carbohydr. Res., Vol. 304, pl
methylcoumarin (1997)

A ALSHER LTagPB L THEDNDS, BEREEDHEAEHEIZKo T, #E4 A “Coumarin XXX'H'# %, Coumarin 120l&. Glycosphingolipid
BIEIZH B, #DM. Coumarin 2, Coumarin 47, Coumarin 152, Coumarin 175 Z DR MNRESN TS,

H Klaus Schneider, Brian Chait “Matrix-assisted laser desorption mass
ESCU letln C9H6O4 178-02661 Hom spectrometry of homopolymer oligodeoxyribonucleotides. Influence of
00

6,7-Dihydroxyc0umarin 305-01-1 (178.142) HO gzseectrf)z]mpi)/soi:iozr; n’))r113£tsge(]r-n&s)ss)spectrometric response” Org. Mass

Coumarin derivative® — &, #% BB EMEF DA ICAL LN,

H E. A. Stemmler, R. L. Hettich, G. B. Hurst, M. V. Buchanan “Matrix-
g-ggg?hegig'angth rene C14H1 1 N 1 930891 5 HZN assisted laser desorption/ionization Fourier-transform mass spectrometry
: ! of oligodeoxyribonucleotides” Rapid Commun. Mass Spectrom., Vol. 7,

KRR EMBEZF DN FICAL LTz, DHBKY+HFragmentationh %Ly,
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Name Empir. Form. | Monoiso. Mass Structure Reference(s)
CAS No. (Aver. Mass)
7 ” Peter Juhasz, Catherine Costello, Klaus Biemann “Matrix-assisted laser
HABA C13H10N203 242-06914 COOH desorption ionization mass spectrometry with 2-(4-hydroxyphenylazo)
2-(4-hydroxy 1634-82-8 (242.230) N=N ?ingzgg)amd matrix” J. Am. Soc. Mass Spectrom., Vol. 4, p399
phenylazo) Cj ©\OH o - o
b . id Giorgio Montaudo, Mausizio Montaudo, Concetto Puglisi, Filippo
€nzoic acl Samperi  “2-(4-hydroxyphenylazo)-benzoic acid: A solid matrix for
matrix-assisted laser desorption/ionization of polystyrene”  Rapid
Commun. Mass Spectrom., Vol. 8, p1011 (1994)

FIZERBRAF - RXTFR/ U RIBEOMMTICAVLNS,

1] ” ] +Li
THAP CsHsO4 | 168.04226 COC(')"I: e AR, ]
. oyl (8
2.4',6-Trihydroxy | 480-66-0 | (168.147) e T \6
||
acetophenone o~ °\/\|/
_____________________________________________________________ OH . |. “’J ijgs”m)) OH Lossofsy 0 L
2 Y 651 (Li
Uwe Pieles, Werner Zircher, Martin Schér, Heinz Moser “Matrix-assisted laser desorption i L ,9
ionization time-of-flight mass spectrometry: a powerful tool for the mass and sequence analysis | * g
of natural and modified oligonucleotides” Nucl. Acids Res., Vol. 21, p3191 (1993) . =
Nien-Yeen Hsu, Wen-Bin Yang, Chi-Huey Wong, Yuan-Chuan. Lee, Reiko T. Lee, Yi-Sheng 851 2
Wang, Chung-Hsuan Chen “Matrix-assisted laser desorption/ionization mass spectrometry of | 4o =
polysaccharides with 2'4',6'-trihydroxyacetophenone as matrix”  Rapid Commun. Mass E
Spectrom., Vol. 21, p2137 (2007a) L e
A\ \',f - S
-------------------------------------------------------------------------------- * £ A oo w0 S
x

Gerald Stiibiger, Omar Belgacem “Analysis of Lipids Using 2,4,6-Trihydroxyacetophenone as ! PSD spectrum of [M + Li]* ions of sn-1-
a Matrix for MALDI Mass Spectrometry” Anal. Chem., Vol. 79, p3206 (2007b) ! stearoyl-2-docosahexaenoyl-PC (22:6/18:0)

Cationft N5 FEEKT 5HE . CationEL TRIASELI M 271X, D F O ABEZFICE>TRELED, HHEEIEEZPSD MSIMSHIELI-HE (LE)
I%. Li ionA¥&3# (Internal energyﬁ#ﬁﬁi&%ii)‘@ﬁ:of:o (2007bz#z)

2'.3",4-Trihydrox COCH, I Gruic-Sovulj, H C Liidemann, F Hillenkamp, | Weygand-Durasevic, Z Kucan, J Peter-
acetophen)(/)ne y CSH804 168-04226 OH Katalinic ~ “Matrix-assisted laser desorption/ionisation mass spectrometry of transfer
528-21-1 (168.147) ribonucleic acids isolated from yeast” Nucleic Acids Res., Vol. 25, p1859 (1997)
OH
OH
“ ” ((EFETHAP(1993)i 3CIZin . Fatb)
2’5_DHAP C8H803 152'04734 COCH3 Hyun Joo An, Suzanne Miyamoto, Katherine S. Lancaster, Crystal Kirmiz, Bensheng Li,
2',5'-Dihydroxy 490-78-8 (152.147) OH | Kit S. Lam, Gary S. Leiserowitz, Carlito B. Lebrilla “Profiling of Glycans in Serum for
acetophenone the Discovery of Potential Biomarkers for Ovarian Cancer” J. Proteome Res., Vol. 5,
P HO p1626 (2006)
I ” (EFETHAP(1993)im CIzhnz. Fatd)
- COCH
2,6 DHAP C8H803 152'04734 HO 0:1 Martin - Mohr, K. OlafBérnsen, H. Michael Widmer “Matrix-assisted laser
2',6'-Dihydroxy 699-83-2 (152.147) desorption/ionization mass spectrometry: Improved matrix for oligosaccharides” Rapid
acetophenone Commun. Mass Spectrom. Vol. 9, p809 (1995)
Lucinda Cohen, Kerstin Strupat, Franz Hillenkamp “Analysis of quaternary protein
26DHAP 1% . B8 & i imaging I= LALNLONIN. BEZEOTOS i;]zz:lgézsctl:gmma\t/rg zssrl)sltgg(ala(s;gS(;s)orptlon/lonlzatlon mass spectrometry” J. Am. Soc.
sublimation® R &, Amina v
Benoit Colsch, Amina Woods “Localization and imaging of sialylated glycosphingolipids
in brain tissue sections by MALDI mass spectrometry” Glycobio., Vol.20, p661 (2010)

12 3 4 B 87T 8 010 MA213 M 151817 18 @0

“24-DHAP” | CsHsO3 | 15204734 |  cocH, |
oy | me |G| A R

YO W T B UBRNWE 8T 88 43 2 1

acetophenone
OH m2ir Ly
(LRTHAPQOSIFWCICMZ FAw) b w i :
Hisao Shimizu, Fumihiro Jinno, Akio Morohashi, Yuzo Yamazaki, Masaki Yamada, : ::
Takahiro Kondo, Satoru Asahi “Application of high-resolution ESI and MALDI mass =z,
spectrometry to metabolite profiling of small interfering RNA duplex” J. Mass. | é w0 M .
Spectrom., Vol. 47, p1015 (2012) R ":;f i 3
_________________________________________________________________________ i h dts
teDDHAP LRIk, M%) MEARIEME M- IRERAE S ICALSh-, Fa E i
r ‘:: % i rls U;L

TENTWVS,

THAPIL., %3 BB EME S TICHLGAAY, RIC EECEEREFICTLAVLLNS LI T,

g
§
g
g

2,4-DHAPIZ. In-Source Decay CRNA Sequencef@#ini iz =t |
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Name Empir. Form. | Monoiso. Mass Structure Reference(s)
CAS No. (Aver. Mass) !
Femia Hopwood, Leszek Michalak, David Alderdice,
FU”erene CGO 720(exactly) Keith Fisher, Gary  Willett — “Cgg-assisted laser
_0A. desorption / lonization mass spectrometry in the
99685-96-8 (720'642) analysis of phosphotungstic acid” Rapid Commun.

Mass Spectrom., Vol. 8, p881 (1994)

A AL &Y IS — T RERINT BT RE - L—F i AL L TRIA, PCo /12 #H—RFEEE I (1 dalton : Da) . &R FARMMES
<& Fullerite’l&. m/z~[Max]10k T C,RIBTIE & i/ 4> ARl TE S8 Mass Calibration|=3,;& R w8 (#=1=L contamination|Z3E &) .

Sample: Fullerite (sigma-Aldrich)

\* | x10 }

2990 3000 3010 3020

= X6—+——x100———

2Cas0:
3000(exactly)

10kDa

JE 12C60 : 720(exactly)

50 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500  6000mz 6500 7000 7500 8000 8500 9000 9500 10000

Fullerenei#iin (FEE) [Z&Y. IR-LaserlZ& L TProduct IonEEﬁEx)JK/J\I'"JJ:L,T_%*%t S5 TLVS (FEEFIRST-ms3d project BRZTR RiREE BHR)

+Na +2N
+Na Na 2 a

+N:1 @
—_— @
w § 817 ¥ig 3
LT
BRI M-
™~ ~ @ b o
50 e & g g 5 . \p 5o
5 ‘; T b2
Fullerene 1000 1200 1400 1600 1800 2000 2200 2400
; ; CONH, Kuang Jen Wu, Thomas Shaler, Christopher Becker  “Time-of-flight mass
Sa“cylamlde C7H7N02 137-04768 OH spectrometry of underivatized single-stranded DNA oligomers by matrix-assisted

laser desorption” Anal. Chem., Vol. 66, p1637 (1994)
Joern Krause, Markus Stoeckli, Urs Schlunegger “Studies on the selection of new
matrices for ultraviolet matrix-assisted laser desorption/ionization time-of-flight mass

2-hydroxybenzamide 65-45-2 (137.136)

FERTOASNEMRERED—HE, ¢
spectrometry” Rapid Commun Mass Spectrom., Vol. 10, p1927 (1996)

illi Graeme Currie, John Yates “Analysis of oligodeoxynucleotides by negative-ion
|Sovan I l l In C8H803 1 52'04734 9 matrix-assisted laser desorption mass spectrometry” J. Am. Soc. Mass Spectrom.,
3-Hydroxy-4- 621-59-0 | (152.147) H | vol.4, poss (1993)
methoxybenzaldehyde H3C0 Tang K AIIr_nar} SI__, Chen CH, _Chang LY, S_chell M. “Matrix-as_sisted laser
______________________________________________________________________O_I_-I ________ desorption / ionization of restriction enzyme-digested DNA” Rapid Commun

MEEEMEZO M FICELNShE, Mass Spectrom., No.8, p183 (1994)

H H Kathleen Walker, Michael Kahr, Charles Wilkins, Zhifu Xu, Jeffrey
Retl noic C20H2802 300-20893 H3C CH3 CHS CH3 0 Moore “Analysis of hydrocarbon dendrimers by laser desorption time-

ACId 302-79-4 (300 435) N VeV OH | of-flight and Fourier transform mass spectrometry” J. Am. Soc. Mass
all-trans CH Spectrom., Vol. 5, p731 (1994)

tinoi id 3 David Schriemer, Liang Li “Detection of High Molecular Weight
retinoic aci Narrow Polydisperse Polymers up to 1.5 Million Daltons by MALDI

© 3EiEfPOlymer (BI:Dendrimen) E DREEHEEATLD, Mass Spectrometry” Anal. Chem, Vol. 68, p2721 (1996)

COOH Bing Wang, Klaus Biemann “Matrix-Assisted Laser Desorption / lonization Time-of-

Anth rani|iC C7H7N02 13704768 NHZ Flight Mass Spectrometry of Chemically Modified Oligonucleotides” Anal. Chem.,
acid 118-92-3 (137.136) Vol. 66, p1918 (1994)

L%, Nicotinic Acide@co-matrixkL TSIz, EICHEH -ZBRBEEYE (-&RE2F) O FICANLND,
0 M. George, J. M. Y. Wellemans,

4-l:_)§nzyloxy-a-cyanounnamlc C17H13NO3 | 279.08954 e L e
acl 162882-36-2 (279.290) WOH E. L. Cavalieri “Matrix design
3-(4-Benzyloxyphenyl)-a-cyanoacrylic acid @/\o CN for  matrix-assisted  laser

desorption ionization: Sensitive

determination of PAH-DNA

a-Cyano-4-phenylcinnamic acid 0 adducts” J. Am. Soc. Mass
y. P y . . C1 6H1 1 N02 249.07898 Cﬂ Spectrom., Vol.5, p1021
3-(4-Biphenylyl)-2-cyanoacrylic acid 63472-31—1 (249.264) O OH | (1994)

PAH-DNA adductsiIEIZALGNT=,




MALDI Matrix List for 337(ss5) nm (11/25) npiwwirsimsadiol JEGHS
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Name Empir. Form. | Monoiso. Mass Structure Reference(s)
CAS No. (Aver. Mass) 1)
113 ” Jurgen Metzger, Ralf Woisch, Wilfried Tuszynski, Raimond Angermann
B'AQ C9H8N2 144-06875 @RNJ\ “New type of matrix for matrix-assisted laser desorption mass
3-Amin oqu inoline 580-17-6 (144.173) ~Z NH spectrometry of polysaccharides and proteins” Fresenius. J. Anal. Chem.,
3-Quinolineamine 2| Vol. 349, p473 (1994)

TEIE M- A ROBRELTRERINEA, 0% EAEMatrix 3-AQ/CHCA. 3-AQD TR UL (L) EAAE B Eh 3 L5251,

17 ” Kumar Kolli, Ron Orlando “A new matrix for MALDI on magnetic sector instrument
3-AQ/C H CA (3-AQ, CHCAGiHZZ ) | with point detectors” Rapid Commun. Mass Spectrom., Vol. 10, p923 (1996)

.................................................................. M2+ \ Koichi Tanaka, Sadanori Sekiya, Masafumi
1o Q( Jinno, Makoto Hazama, Kei Kodera,
. % (-.gookp. N 7 Shinichi  lwamoto “Macromolecule
: PO, §2 /J/ w\\ Measurement ~ using  MALDI-DIT-MS”
o) A \ MP011 (ASMS2008)
Q{:ﬁ? §§§§ M* Koichi Tanaka, Sadanori Sekiya, Shinichi
+ lwamoto ~ “MALDI-DITMS/MS for High
(ha) (A o‘i Mass High Sensitivity and High Resolution

% 00,000 T0000  mp 800000 900:0001,006,000 Measurement” MP586 (ASMSZOOg)

0 Im/z

Mass spectra of AQ-labeled N-glycans

60°CINEAIZ LD HESH3-AQIL LAQIL HESH R S WAl E

EETHETT DILFEREEMBICEYINE, (X1F100%D
$ESH3-AQSRL{L#% Sample Plate Ei&ENEETAET S
Eic&Y, SR AEBRBEAF LA TR T,

Kaoru Kaneshiro, Yuko Fukuyama, Sinichi lwamoto, Sadanori Sekiya, Koichi
Tanaka  “Highly Sensitive MALDI Analyses of Glycans by a New
Aminoquinoline-Labeling Method Using 3-Aminoquinoline / a-Cyano-4-
hydroxycinnamic Acid Liquid Matrix” Anal. Chem., Vol. 83, p3663 (2011)
Kaoru Kaneshiro, Makoto Watanabe, Kazuya Terasawa, Hiromasa Uchimura,
Yuko Fukuyama, Shinichi Iwamoto, Taka-Aki Sato, Kazuharu Shimizu, 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 (2012a)

Heating block

at 60°C for 60min Sadanori  Sekiya, Ken-ichi Taniguchi, Koichi

Tanaka “On-target separation of analyte with 3- r .
aminoquinoline / a-cyano-4-hydroxycinnamic acid 5
liquid matrix for matrix-assisted laser desorption / s .
ionization mass spectrometry” Rapid Commun. Hydrophilic
Mass Spectrom., Vol. 26, p693 (2012c¢) peptide

i Takuya Shuo, Naohiko Koshikawa, Daisuke
i Hoshino, Tomoko Minegishi, Hiroko Ao-Kondo,
i Masaaki Oyama, Sadanori Sekiya, Shinichi
: Ilwamoto, Koichi Tanaka, Motoharu Seiki
' “Detection of the Heterogeneous O-Glycosylation
Profile gf MT1-MMP Expressed in Cancer Cells 3-AQ/CHCAIZ &Y BIKHEILS
E by a Simple MALDI-MS Method” PLOS ONE, Wil s ER LT BB AT

Vol. 7, 843751 (2012d) A4 BREST

Acqiuired in 2009

Underivatized ‘ Labeled glycan ‘
ive) gl . .
(native) glycan Non-reduced form Reduced form using AXIma-TOF2 PMMA 23k 10
‘i” o, R W (Unpublished) -
o o<
Glycan (upen -ring) Schiff base 0 0
1 | n 50 mz 19000
RO T Dithranol
“Ha\‘;?‘w R + NaTFA
o= o "
Glycan (h ) (Glye ine form)
L15000 miz 20000 25600 q5000 miz 20000 25000
On-target 3-AQ-labelling 2-AB- or 2-PA-labelling T T T T AN T
(Non-reductive amination) (Reductive amination) Yuko nggyama, thel Takeyama, Sh|n-|ch|Irou.Ka?wa.bata, Shinichi Iwamgto, Kol|ch| Ta.nak‘a
Negative-ion MALDI-MS?2 Negative-ion MALDI-MS2 “An optimized matrix-assisted laser desorption/ionization sample preparation using a liquid
Simple matrix, 3-aminoquinoline/o-cyano-4-hydroxycinnamic acid, for phosphopeptides”  Rapid
and Commun. Mass Spectrom., Vol. 26, p2454 (2012e)
Informative

Makoto Watanabe, Kazuya Terasawa, Kaoru Kaneshiro, Hiromasa Uchimura, Rie Yamamoto,
Yuko Fukuyama, Kazuharu Shimizu, Taka-Aki Sato, Koichi Tanaka “Improvement of mass
spectrometry analysis of glycoproteins by MALDI-MS using 3-aminoquinoline/a-cyano-4-
hydroxycinnamic acid” Anal. Bioanal. Chem., Vol. 405, p4289 (2013)

Takashi Nishikaze, Shin-ichirou Kawabata, Koichi Tanaka “Fragmentation Characteristics of
Deprotonated N-linked Glycopeptides: Influences of Amino Acid Composition and Sequence” J.
Am. Soc. Mass Spectrom., Vol. 25, p988 (2014)

Neutral
N-Glycans

m/z

Takashi Nishikaze, Kaoru Kaneshiro, Shin-ichirou Kawabata, Koichi Tanaka
“Structural Analysis of N-Glycans by the Glycan-Labeling Method Using
3-Aminoquinoline-Based Liquid Matrix in Negative-lon MALDIMS”  Anal.
Chem., Vol. 84, p9453 (2012b)

JL3EIL. MALDIA 7> R - Sector (1i15) BIMS THESEZ R EMICRIE T 5= BF SN = Liquid Matrix d—F& (19965X) o

ZD#%. BRMatrixkY1,Soft 14 1LEEF (ASMS2008/2009) . 3-AQTNJLAE (b2i&ah) - BB E{LEEH (2011,2012a%%) . K THE-HEE
H-BEREOES, BEGREEREN-BHEIEICLS SR AEEREL (2012e#X, G,/CHCAGICARKEESR) . BB RS ®IBKELLE
MASDBICER - FEERETDICE KL SR FRansBIc L2 THpHEDSS) (AHEH) , FAYTHEOSE, E4DEHREFNL. Hil
(3-AQTRILEIZEYIBEERNE EITBONS) (201205 IZBRS T . (BIREBELH) RTFR/A2 /D E (20135#X) . (1BiE) & RS 5 F (BAPPMVA data) F 4 |
BEGERAShTWS,




MALDI Matrix List for 337(ss5) nm (12/25) nwihvwwirsimsadiol JEGHS
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Name Empir. Form. I\(II:n;ris:/-IgﬂS:ﬁ) Structure Reference(s)
CAS No. VEr.
7 ” Lisa Preston-Schaffter, Gary Kinsel, David
CSA C7H5C|03 (1;2 gzg) COOgH Russell “Effects of heavy-atom substituents
. . . . on matrices used for matrix-assisted laser
5'Ch Ioro-sallcyl IC ACId 321-14-2 C|© desorption-ionization mass spectrometry” J.
5-Chloro-2-hydroxybenzoic acid (Alnégzo)c- Mass Spectrom., Vol. 5, p800

DHB 541 OH ASCl [ZEBHELF-481E . BRK ML &4 (FERBEPolymer, [RA2 /R0 8) BITE EMNMESNTLVS, Burkhard Rosinke, Kerstin Strupat, Franz

Hillenkamp, Jurg Rosenbusch, Norbert

2-bromo-4,6-dinitroaniline CesH4BrN304 | 260.93852 NO, Dencher, Ulrike Kriiger, Hans-Joachim
NH Galla  “Matrix-assisted laser desorption/

1817-73-8 (262'018) 2 ionization mass spectrometry (MALDI-MS)

02N Br of membrane proteins and non-covalent

complexes” J. Mass Spectrom., Vol. 30,

5-bromo-2,4-dihydroxybenzoic C7HsBrOs | 231937112 | g COOH | p1462(1995) )
ac | d (monohydrate) 7355-22-8 (233.016) HO OH Josef Chmelik, Josef Planeta, Pavel Rehulka,

Josef Chmelik “Determination of molecular
mass distribution of silicone oils by

supercritical fluid chromatography, matrix-

4-Hyd roxy-3-i 0do-5- C7H4INOs 308.91342 ON COOH | assisted laser desorption ionization time-of-
nitrObenZOiC aCid 10463—17—-9 (309.014) HO:@/ flight mass spectrometry and their off-line

combination” J. Mass Spectrom., Vol. 36,

| p760 (2001)

HEFEMatrixtEiE (D KFEEBHL) [ Cl, Br, | % heavy-atom%EE A, exited state relaxationZ LS, (U EEEZEHIEENTHOATNS,

_ Xiaodong Tang, Peter Dreifuss, Akos Vertes “New matrices and accelerating
1.4 C11HsOs | 204.04226 OH

Dihvd 2 COOH voltage effects in matrix-assisted laser desorption/ionization of synthetic

nyl ro>_(y- . 31519-22-9 (204.179) OO polymers” Rapid Commun. Mass Spectrom., Vol. 9, p1141 (1995)
naphth0|c acid D. J. Harvey “Matrix-assisted laser desorption/ionization mass spectrometry of
OH phospholipids” J. Mass Spectrom., Vol. 30, p1333 (1995)

4 ” Martin Mohr, K. OlafBornsen, H. Michael Widmer “Matrix-
HlQ C9H7N0 145-05276 N o . N assisted laser desorption/ionization mass spectrometry: Improved
1_hydroxy 491-30-5 (145.158) 2N NH | matrix for oligosaccharides” Rapid Commun. Mass Spectrom.,
isoquinoline OH O | Vol.9p809 (1995)

Ute Kallweit, K. OlafBérnsen, Gerhard Kresbach, H. Michael

o w . _ . s | Widmer “Matrix compatible buffers for analysis of proteins with
~ 3 L i
. (?HE%I-l ?ﬁ}?%;ﬁﬂﬂ?’é%(-& )) buffer > Z D fhcontaminant AAFFLEL TH. FEH S matrix-assisted laser desorption/ionization mass spectrometry”
VY BEqualityE GAIETES,

Rapid Commun. Mass Spectrom., Vol. 9, p845 (1995)

Hanno Ehring, Bo Sundqvist “Studies of the MALDI process by luminescence

In d 0 I e-2__ C9H7N02 161 04768 ©\_/|L spectroscopy” J. Mass Spectrom., Vol. 30, p1303 (1995)
carboxylic 1477-50-5 | (161.157) N“~COOH

Thorsten Selmer, Jorg Kahnt, Marcel Goubeaud, Seigo Shima, Wolfgang Grabarse,

aCid Ulrich Ermler, Rudolf Thauer “The Biosynthesis of Methylated Amino Acids in
______________________________________________________________________________ the Active Site Region of Methyl-coenzyme M Reductase” J. Biol. Chem., Vol.

IR-LaserCHALGND, 275, p3755 (2000)
H Jan. Sunner, Edward. Dratz, Yu-Chie. Chen “Graphite
Graphlte 100 C . FulIerene' surface-assisted laser desorption/ ionization time-of-flight
for “Graphite Assisted L " 60 - ' mass spectrometry of peptides and proteins from liquid
Laser Desorption/ / o so!utions” Anal. Cr!em., Vol. 67, p4335 (1995) _
lonization” i | Mlchae_l Dalg, _Rlchfard Knoc_henmuss, Renato Ze_nobl
19 70 “Graphite / Liquid Mixed Matrices for Laser Desorption /
(GALDl) i lonization Mass Spectrometry” Anal. Chem., Vol. 68, p3321

ol (1996)
5 i 2 f Stefan Zumbuhl, Richard Knochenmuss Stefan Wulfert,
§ ‘ Frederic Dubois, Michael Dale, Renato Zenobi “A Graphite-
— K ‘; o Assisted Laser Desorption/lonization Study of Light-Induced
| i Aging in Triterpene Dammar and Mastic Varnishes” Anal.
\’ ¥ it ‘ i 1s0 Chem., Vol. 70, p707 (1998)
m » | ittt Claudie Black, Chris Poile, John Langley, Julie Herniman
’,’%”ﬁ"—q‘ | | i ‘i 9 “The use of pencil lead as a matrix and calibrant for matrix-
S [ it s R J | assisted laser desorption/ionisation” Rapid Commun. Mass
S T7 gL L L L. . ]| Spectrom, Vol. 20, p1053 (2006)
’ Rotating Graphite disk ‘[ Glastor Stzs (Atome)

JL3E. SLDIZE 1T BTUFMPASR =3 % B DA A 1. I % (£ Organic Matrix{# FA R IZRHREIZ%: 5 Low Mass Chemical NoiselE BN #FTE 5,
$hE D Pencil leadzx o1 fflE RSN TLVS,

758, Laser Desorption(/lonization) [Z &% Graphite/ 721t & Orthogonal TOF&# & & B 1-MSEEM S, FullereneMFER Sht=, LEHNIT
LV% (Richard Smalley, Nobel Prize in Chemistry 1996 “Discovering the Fullerenes” ZE#EX&Y),
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FIRST Program

Name Empir. Form. | Monoiso. Mass | - Gty cture Reference(s)
CAS No. (Aver. Mass) )
Peter Zoéllner, Erich Schmid, Gunter Allmaier “K4[Fe(CN)6]/glycerol--A new liquid
K4[Fe(CN)6]/ matrix system for matrix-assisted laser desorption/ionization mass spectrometry of
glycerol hydrophobic compounds” Rapid Commun Mass Spectrom., Vol. 10, p1278 (1996)

(1997)

SLDIZHUT Glycerin&iE& 3 %Co PowderZ EH# L AWIBERZ B RICHYT 5,

Peter ZdlIner, Gerald Stiibiger, Erich Schmid, Ernst Pittenauer, Giinter Allmaier “MALDI
mass spectrometry of biomolecules and synthetic polymers using alkali hexacyanoferrate
(I1) complexes and glycerol as matrix™ Int J Mass Spectrom. lon Proc., Vol. 169/170, p99

“POPOP”
1,4-di-(2-(5-
phenyloxazolyl))
benzene

1,4-bis(5-phenyl-2-
oxazolyl)benzene

C24H16N202
1806-34-4

364.12118
(364.396)

|‘§>—©—<g|

Polymer-Assisted Laser Desorption / lonization (PALDI) fiMatrix®D —7&,

Paul Danis, Dane Karr, Yansan Xiong, Kevin Owens
“Methods for the Analysis of Hydrocarbon Polymers by
Matrix-assisted Laser Desorption/lonization Time-of-flight
Mass Spectrometry” Rapid Commun Mass Spectrom.,
Vol.10, pg62 (1996)

Andreas Woldegiorgis, Peter Léwenhielm, Anders Bjork,
Johan Roeraade “Matrix-assisted and polymer-assisted
laser desorption / ionization time-of-flight mass
spectrometric  analysis of low molecular weight
polystyrenes and polyethylene glycols” Rapid Commun.
Mass Spectrom., Vol. 18, p2904 (2004)

“Proton sponge”
“DMAN”

N,N,N',N'-Tetramethyl-1,8-
naphthalenediamine

C14H18N2
20734-58-1

3815 E i D Matrix, Deprotonated lon4E (2B, Negative Mode TlEMatrix i A 4> D H A8 TA 4L, Metabolomics BIZ#i# S5,

214 14700
(214.306)

James Stephenson Jr., Scott McLuckey “Ion/ion reactions in the gas phase:
Proton transfer reactions involving multiply-charged proteins™ J. Am. Chem.
Soc., Vol. 118, p7390 (1996)

Rohit Shroff, Ales Svatos “Proton Sponge: A Novel and Versatile MALDI
Matrix for the Analysis of Metabolites Using Mass Spectrometry”
Chem., Vol.81, p7954 (2009)

Anal.

“‘DCTB”
2-[(2E)-3-(4-tert-Butylphenyl)-2-methylprop-2-
enylidene]-malononitrile

Christina Siedschlag, Heinrich Luftmann, Christian
Wolff, Jochen Mattay “Functionalization of
[60]fullerene by photoinduced electron transfer (PET):
Syntheses of 1-substituted 1,2-dihydro[60]fullerenes”
Tetrahedron, Vol. 53, p3587 (1997)

Mark Woyatt, Bridget Stein, Gareth Brenton
“Characterization of Various Analytes Using Matrix-
Assisted Laser Desorption/lonization Time-of-Flight
Mass Spectrometry and 2-[(2E)-3-(4-tert-
Butylphenyl)-2-methylprop-2-enylidene]
malononitrile Matrix” Anal. Chem., Vol. 78, p199
(2006)

Shin-ichirou Kawabata, Shinichi Iwamoto, Koichi
Tanaka “Stable lon Formation Techniques with
MALDI and Their Applications on High Mass
Substances” 16P-039 (MSSJ2010)

DHB#>Dithranol&27%:Y . DCTBIE EF® |
B2IckoTAFUERTbATNG L& |
ABNTLVD, |

(B 7k £ & X ) polymer, Organometallic, |
Fullerene (derivative), Inorganic Compound !
FERDAHIZZEAENS . Reflectron mode |
TORAEDTHOITEY ., BHTSoftaA4
VLD ETRE EVVR D,

Solvent-freeTHREAHLHE SN TG, |

M

~/

C17H18Nz2
300364-84-5

\\‘ﬂ“j,

250.14700
(250.338)

Polystylene 40k
atrix:

DCTB

M
N

[
FER

\

3
g

P

Tetraphenylbutadiene

Dithranol

(Acceleration Voltage : 25kV)

am*
5M*
N——

Polystylene 500k

\

\
N

"W.,.w

600000

X5

Mk

400000 m/z

Kratos/Shimadzu
Axima Performance

Wiy

50000

—fi2IZMALDI-TOFMSTl&. 44>

100000 mrz 150000

A ECHEAIERML H IS EE $FITPolymer) 14> D H
IZEETHSH. DCTBEALVSEIZLY M.W.:500K I E HATRETH 1=, (MSSI2010)

200000

5-nitrosalicylic

acid 96-97-9

A #PolyesterlZxfL . Protonated lonZzPromote ¥ 5857158 %, ISDAELT

BHEA.

C7Hs5NOs | 183.01677

(183.118)

COOH

jos
N

J. Guittard, J. C. Blais, G. Bolbach, A. Brunot, M. Tessier, E. Marechal, J. C. Tabet
“Ionization of synthetic polymers in matrix-assisted laser desorption ionization
(MALDI)” Proc. 45th ASMS Conf. Mass Spectrom. Allied Topics, p840 (1997)
Daiki Asakawa, Mitsuo Takayama “Specific cleavage at peptide backbone Co-C
and CO-N bonds during matrix-assisted laser desorption/ionization in-source
decay mass spectrometry with 5-nitrosalicylic acid as the matrix” Rapid Commun.
Mass Spectrom., Vol. 25, p2379 (2011)
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FIRST Program

Name Empir. Form. | Monoiso.Mass | Ggry ctyure Reference(s)
CAS No. (Aver. Mass) !
Hiroshi Nonami, Shinsaku Fukui, Rosa Erra-Balsells <B-Carboline Alkaloids as
no r'h arman C1 1 H8N2 168-06875 Matrices for Matrix-assisted Ultraviolet Laser Desorption Time-of-flight Mass
_ : _ _RA_ 168.195 N Spectrometry of Proteins and Sulfated Oligosaccharides: a Comparative Study Using
_9H pyrldo[3,4 b] 244-63-3 ( ) N ' ZN Phenylcarbonyl Compounds, Carbazoles and Classical Matrices” J. Mass Spectrom.,
indole H Vol.32, p287 (1997)
Koichi Tanaka, Hiroshi Nonami, Yuko Fukuyama, Rosa Erra-Balsells “B-
Harmane C12H10N2 | 182.08440 Y Carbolines as Matrices for MALDI ToF-MS(/MS) in Positive and Negative Modes”
2N
486-84-0 | (182.221) N WP222 (ASMS1998) .
_____________________________________________________________________________ Hiroshi Nonami, Koichi Tanaka, Yuko Fukuyama, Rosa Erra-Balsells “B-Carboline
Harmine N, | Alkaloids as Matrices for UV-Matrix assisted Laser Desorption/lonization Time-of-
C13H12N20 21 2'09496 H.CO N | _N | flight Mass Spectrometry in Positive and Negative lon Modes. Analysis of Proteins
442-51-3 (212.247) 3 H of High Molecular Mass, and of Cyclic and Acyclic Oligosaccharides” Rapid
H| \ """ Commun. Mass Spectrom., Vol. 12, p285 (1998)
armo C12H10N20 | 198.07931 N L_N Hiroshi Nonami, Feiyue Wu, Randolph Thummel, Yuko Fukuyama, Hidenobu
487-03-6 (198.221) HO H Yamaoka, Rosa Erra-Balsells “Evaluation of pyridoindoles, pyridylindoles and
----------------------------------------------------------------------------- pyridylpyridoindoles as matrices for ultraviolet matrix-assisted laser desorption/
Harmaline C13H14N20 21 4.11061 | ionization time-of-flight mass spectrometry” Rapid Commun. Mass Spectrom. Vol.
o1 H,CO N-~zN | 15,p2354 (2001)
______________________ 304212(214263)” Mariana Barboza, Vilma Duschak, Yuko Fukuyama, Hiroshi Nonami, Rosa Erra-
Harmalol Balsells, Juan Cazzulo, Alicia Couto “Structural analysis of the N-glycans of the
C12H12N20 200'09496 | major cysteine proteinase of Trypanosoma cruzi -- Identification of sulfated high-
525-57-5 (200.236) HO N-~2N mannose type oligosaccharides - FEBS Journal, Vol. 272, p3803 (2005)
H
“MALDI-MS Technical Reports” No.08
"1 Lipid ; WP222 (ASMS
" [Splgmomyelin—H]_ E,:ﬂt;ggm_m- 8 PEG 1998)&Y
. Peptide
o [Anglge:sln A Ve B(E‘#hAs:H]_ . MS+ HO+CH2CHz0);H
” Sugar o . ~
0 [Mal(osyl -B-Cyclodextrin-H]~ ) \
w0 ) »
* i wmmwmwum U,W \ “ JJ | ' yL w‘
10 a0 MS_
" s w‘\}» /wf M«W\MN\» it

IRE (vanmLLiafe) - RTFR - HEE - B EENE —F )

m.p. Absorption | ApKa | ApKa | ApKa

B-Carbolines (°C) Anax(10 €) H,0 | EtOH | MetCN
(nm)(mol-'em")
nor-Harmane(nH) | 198-200 350(3.59) 5.5 6.9 8.5
Harmane 237-238 350(3.72) 49 6.2 7.3
Harmine 261(dec) 336(3.69) 4.6 6.4 7.5
Harmol ---- 338(3.77) 6.6 6.6 7.6
Harmaline 232-234 338(4.42) 13.6 13.0 14.1
Harmalol 212(dec) 342 11.8 12.0 13.7
Ref: ApKa = [pKa*(Lower Singlet Excited State)] — [pKa(Ground State)]

nor-Harmane Solubilities / Stabilities ( >1 Month) to Several Solvents

[ 100%H,0 [ 100%TFA] 100%AcOH [MetOH|CH;CN[ Acetone | THF | Toluene | CHCI5 | CH,Cl, |
[Little /Y] Y/Y [ YIY IYIYIYIYTIYIYIYIY[YIY IYIY]YIY]

gy <2 O30 5 0
N H N\ CHJO/Q;Q Q)_O O
N~ ) H Hoc
SNy A
Y Ve A o HN\ Hoen, H»—@ m@
e WO e A
e b W= 5, o oo @P YA
SR " Y
H N H
O 9 A
N 080 iy O a0n oy

Only these compounds that possessed indole N-H and pyridine nitrogen groups ina1-4
relationship demonstrated good matrix properties with a nitrogen laser. (20013432)
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FIRST Program

Name Empir. Form. Monoiso. Mass Structure Referenee(s)
CAS No. (Aver. Mass)
D-Arabinosazone C17H20N403 328.15354 Peng Chen, Andrew Baker, Milos Novotny “The Use of Osazones as

Matrices for the Matrix-Assisted Laser Desorption / lonization Mass
Spectrometry of Carbohydrates” Anal. Biochem., Vol. 244, p144 (1997)

Susan Wheeler, David Harvey “Negative lon Mass Spectrometry of
Sialylated Carbohydrates: Discrimination of N-Acetylneuraminic Acid
Linkages by MALDI-TOF and ESI-TOF Mass Spectrometry” Anal. Chem.,

(328.366)

@N,H..N/NH

)

Neutral sugar®#%53" . negative modelZ#ULVT sialylated,

sulphated glycansiBIFEIZ#L TL V%, DHBEYHIEL\L—H 4 HC-OH Vol. 72 p5027 (2000)
TAF 1L 8T, {EL \ragementation- TOFMSIZE 1T 55 7 fi# Hé—OH Susan Wheeler, David Harvey “Extension of the In-Gel Release Method for
BERIZEIZMLTULNS, (I:HZOH Structural Analysis of Neutral and Sialylated N-Linked Glycans to the

Analysis of Sulfated Glycans: Application to the Glycans from Bovine
Thyroid-Stimulating Hormone™ Anal. Biochem., Vol. 296, p92 (2001)

“ ” i y h.' y . h k
MTB C7H5NSZ 166.98634 ©[N>_ \NNa[;'sf;?]’Xu Zhi Hégggll;:ang J TGrg;e
- i S—8H | “Mercaptobenzothiazoles: A lass of

2 mercaptObenZOthlaZOIe 149-30-4 (167'251) S mater?ézg OfoinzlgseIrazc?eschrptiozeV;’oﬁiazl:ign

": """"" ) ’ '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' mass spectrometry” J. Am. Soc. Mass
CMTB C7H4CINS2 | 200.94737 C|\©EN\>_SH Spectrom., Vol. 8, p116 (1997)

5-Chloro-2-mercaptobenzothiazole 5331-91-9 (201.696) S

I 2-mercaptobenzothiazole(MTB)&kY+ CMTBM A A #E8H (High-Mannose®!) - GlycopeptideZ # A L SN SIS AS NS,

H Tracy McCarley, Robin McCarley, Patrick Limbach “Electron-Transfer
Terthlophene C12H8$3 247-97881 lonization in Matrix-Assisted Laser Desorption/lonization Mass
(248.387) BN Spectrometry” Anal. Chem., Vol.70, p4376 (1998)
1081-34-1 : S s 615
\ Stephen Macha, Tracy McCarley, Patrick Limbach “Influence of

ionization energy on charge-transfer ionization in matrix-assisted laser
desorption/ionization mass spectrometry” Analytica Chimica Acta, Vol.

397, p235 (1999)

Charge-transfer ionization F§ ® Matrix,

Tracy McCarley, Robin McCarley, Patrick Limbach “Electron-Transfer lonization
in Matrix-Assisted Laser Desorption/lonization Mass Spectrometry” Anal. Chem.,
Vol. 70, p4376 (1998)

Stephen Macha, Patrick Limbach, Philip Savickas “Application of nonpolar matrices
for the analysis of low molecular weight nonpolar synthetic polymers by matrix-
assisted laser desorption/ionization time-of-flight mass spectrometry” J Am Soc
Mass Spectrom., Vol. 11, p731 (2000)

Anthracene C14H10

120-12-7

178.07825
(178.229)

# >+ M Anthracene derivativeshSmatrix& L THRETSN TS Y, Anthracene B & A matrixk L TR =l E DALY,

4-Hvdroxvbenzvlidene CN Katharina Linnemayr, Philipp Vana, Gunter Allmaier “Time-
( y L y y ) C10H6N20 170-04801 delayed extraction matrix-assisted laser desorption/ionization
malonitrile (170 167) Z>~CN time-of-flight mass spectrometry of polyacrylnitrile and other
3785-90-8 - : i / .
synthetic polymers with the matrix 4-hydroxybenzylidene
__________________________________________________________________________ malononitrile” Rapid Commun Mass Spectrom., Vol. 12, p1344
PolyacrylnitrileF 0 & K& 57 FRIEICE . OH (1998)
H Yehia Mechref, Milos Novotny “Matrix-Assisted Laser Desorption / lonization
Sperm ine C10H26N4 202-21575 H/\/\NHZ Mass Spectrometry of Acidic Glycoconjugates Facilitated by the Use of Spermine as
71-44-3 (202.340) E: a Co-matrix” J Am. Soc. Mass Spectrom., Vol. 9, p1293 (1998)
H\/\/NHZ John Asara, John Allison “Enhanced Detection of Oligonucleotides in UV MALDI
MS Using the Tetraamine Spermine as a Matrix Additive” Anal. Chem., Vol. 71,

p2866 (1999)

Anne Distler, John Allison “5-Methoxysalicylic Acid and Spermine: A New Matrix
for the Matrix-Assisted Laser Desorption/lonization Mass Spectrometry Analysis of
Oligonucleotides” J Am. Soc. Mass Spectrom., Vol. 12, p456 (2001)

FIZ. fhDLasert IR IR AT feAxMatrix& 3£ 2A0 X S Co-matrixEL TAWLVS, 4
IZ[M+Cation]HERIZH X,
#5(Z DNA®helical structure2 R E S 5ERANH D, LBEZLNTINS,

_ _ H H = Deng Huimin, Zha Qingmin, Li Jun, Shao Weiyan, Lai Zhihui,
o Cyan 0 feru l IC aCId C1 1 H9N04 21 9-05316 GH C(CN)COOH Zhao Shankai “Studies of Applications of a New Matrix o-
o (219193) Cyano Ferulic Acid in MALDI-TOFMS” Chemical Research In
OCH,4 Chinese Universities (2001)
OH
AUNVE HEEREEYE. . B ldextranDAIENHESNTIVS,
_ I N. Prasada Raju, Shama P. Mirza, M. Vairamani, A. Raghu
5 ethyl 2 C5H7NSZ 145'00199 \/[N)\ Ramulu, M. Pardhasaradhi “5-ethyl-2-mercaptothiazole as
merc aptoth iazole (145.246) §”SH matrix for matrix-assisted laser desorption / ionization of a broad
-7 spectrum of analytes in positive and negative ion mode” Rapid

RTFE . EE. ARESFE. LG AYMISEA,

Commun Mass Spectrom., Vol. 15, p1879 (2001)
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Name Empir. Form. | Monoiso. Mass | G¢rycture Reference(s)

“DIOS”

Desorption/lonization
on Porous Silicon

| Bulk Metal | [ uttra Fine Metal Powder |

[Light Beam Reflectlon Light Beam

/A

[Surface Area ] Surface Area

75

Heat Dlspersu:n No Heat Dlsper5|on

“MALDI-MS Technical Reports” No.06 &Y

BE. A DOFEMILStainless Steel- Aluminium (&%) -Nickel Ay ¥ REHF THY ., UVHITHLTH HEEE RAELSH LN, REITHKRLLEMME
B% 1T (RmEg- #EL RIRE KIS M) D proton{#&-’f“(1$T$>6H20ﬁilu)’éﬁﬁ?'%>$§iab“ HEhTHY. ZORKRFIHDIOSTH D, BIZILZIEMEHET
$‘C 480 molecules (800 yocto mol) BEEEREE/SN TS, Imaging A dnanostructure-initiator mass spectrometry (NIMS)EFAFE S 1=,

Zhouxin Shen, John Thomas, Claudia Averbuj, Klas Broo, Mark Engelhard, John
Crowell, M. G. Finn, Gary Siuzdak “Porous Silicon as a Versatile Platform for Laser
Desorption/ lonization Mass Spectrometry” Anal. Chem., Vol. 73, p612 (2001)

John Thomas, Zhouxin Shen, John Crowell, M. G. Finn, Gary Siuzdak “Desorption /
ionization on silicon (DIOS): A diverse mass spectrometry platform for protein
! characterization” Proc. Nat. Acad. Sci., Vol. 98, p4932 (2001)

E Warren G. Lewis, Zhouxin Shen, M.G. Finn, Gary Siuzdak “Desorption/ionization on
1 silicon (DIOS) mass spectrometry: background and applications” Int. J. Mass
i Spectrom., Vol. 226, p107 (2003)

1 Shoji Okuno, Ryuichi Arakawa, Yoshinao Wada “Reduction of Cu(ll) and Riboflavin
! in DIOS Mass Spectrometry” J. Mass Spectrom. Soc. Jpn. Vol.52, p13 (2004)

i Sunia Trauger, Eden Go, Zhouxin Shen, Junefredo Apon, Bruce Compton, Edouard
E Bouvier, M. G. Finn, Gary Siuzdak “High Sensitivity and Analyte Capture with
E Desorption/lonization Mass Spectrometry on Silylated Porous Silicon” Anal. Chem.,

Vol. 76, p4484 (2004)

Shoji  Okuno, Yoshinao Wada, Ryuichi Arakawa “Quantitative analysis of
polypropyleneglycol mixtures by desorption/ionization on porous silicon mass
spectrometry” Int. J. Mass Spectrom., Vol. 241, p43 (2005)

Trent Northen, Oscar Yanes, Michael Northen, Dena Marrinucci, Winnie Uritboonthai,
Junefredo Apon, Stephen Golledge, Anders Nordstrém, Gary Siuzdak “Clathrate
nanostructures for mass spectrometry” Nature, Vol. 449, p1033 (2007)

13 ”
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“ ” Daniel Armstrong, Li-Kang Zhang, Lingfeng He, Michael Gross “Ionic Liquids as
tBA/SA (l:él:g CH=CHCO0® Matrixes for Matrix-Assisted Laser Desorption/lonization Mass Spectrometry”
C.H-N=H Anal. Chem., Vol. 73, p3679 (2001)
L | oo N ocH, “(lonic) Liquid Matrix"&LT#)H . 337nm MALDIA 7 ALkEH
o OH D& BEKK - BKMatrixkL TlE, CHCAZAnion&$ 535413 14
UICHOAT 5 F. SAZANONET HIBA (§ 4T ELBAAL TS,
Yy CH=C(CN)COO™ | -~ vttty
o L # i £ D&Y,
Pyridinum a-cyano-4- \/GI ERUSN DB Cation 1052LE T T DAY
hydroxycinnamate H c|:3|-|7 (|:2H5 cI:H3 (I:H3 Iil lile
(+) © ©
____________________________ ___________________________F)_l._l_____________________ C3H7-l}l€—’H Csz-lileH Csz'fil—H Csz'fil—H |'|3C"il—H Csz"il—H
“Im/CHCA” CH=C(CN)C00° C;H,; C,H; C,H; C,H; CH, H
1-Methylimidazolium - N/@\N H H5 H
H,C~""H )
cyano-4- H-N=H HOHZCHZC N @— N H
hydroxycinnamate OH b Ill | o

Kenneth Chan, Patricia Lanthier, Xin Liu, Jagdeep K. Sandhu, Danica Stanimirovic, Jianjun Li
“MALDI mass spectrometry imaging of gangliosides in mouse brain using ionic liquid matrix”

Analytica Chimica Acta, Vol. 639, p57 (2009)  Im/CHCAZ g &Imagingl<+i& B

—RICHEAEMatixz LS E. BEM - EEUASHAFINLGS, BREAST+5
BIBELH 5.

EFRREmXTIE, HH - matrix3Z B % ICMeOHZEE T I 2F 2k RBEDEH
MERICGY (TEER) . Bl — - A4t ebic . BRATUVE
MEM(EREIIAER) LR (ERDEBNAL TS,

(ERRmsicinz Fidd)

Yuko Fukuyama, Natsumi Funakoshi, Shinichi lwamoto, Koichi Tanaka “Adding methanol
to a-cyano-4-hydroxycinnamic acid butylamine salt as a liquid matrix to form a
homogeneous spot on a focusing plate for highly sensitive and reproducible analyses in
matrix-assisted laser desorption/ionization mass spectrometry” Rapid Commun. Mass
Spectrom., Vol. 28, p662 (2014)
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“ ” Rachal Vermillion-Salsbury, David Hercules “9-Aminoacridine as a matrix for
9'AA C13H10N2 1 94.08440 N|.|2 negative mode matrix-assisted laser desorption/ionization” Rapid Commun. Mass

0- 90-45-9 (194.232) N Spectrom., Vol.16, p1575 (2002)
. . g ' O . O Christopher Cerruti, Farida Benabdellah, Olivier Laprévote, David Touboul, Alain
Aminoacridine N Brunelle “MALDI Imaging and Structural Analysis of Rat Brain Lipid Negative

lons with 9-Aminoacridine Matrix” Anal. Chem., Vol. 84, p2164 (2012)

Takahiro Harada, Akiko Yuba-Kubo, Yuki Sugiura, Nobuhiro Zaima, Takahiro Hayasaka, Naoko Goto-Inoue, Masatoshi Wakui, Makoto Suematsu, Kengo Takeshita, Kiyoshi
Ogawa, Yoshikazu Yoshida, Mitsutoshi Setou “Visualization of Volatile Substances in Different Organelles with an Atmospheric-Pressure Mass Microscope” Anal. Chem., Vol. 81,
p9153 (2009)

Akiko Kubo, Mitsuyo Ohmura, Masatoshi Wakui, Takahiro Harada, Shigeki Kajihara, Kiyoshi Ogawa, Hiroshi Suemizu, Masato Nakamura, Mitsutoshi Setou, Makoto Suematsu

"Semi-quantitative analyses of metabolic systems of human colon cancer metastatic xenografts in livers of superimmunodeficient NOG mice" Anal. Bioanal. Chem., Vol. 400,
p1895(2011)

2) BEEBEMEBEAN=X A

Ly XE S Pulse laser
S F£1 pixel
SelzAA L.
raster scan
Lighs MS
dataz X5

miz

Masahiro  Kawashima, Noriko  Iwamoto,
Nobuko Kawaguchi-Sakita, Masahiro Sugimoto,
Takayuki Ueno, Yoshiki Mikami, Kazuya
Terasawa, Taka-Aki Sato, Koichi Tanaka,

Imaging MALDI (Prototype)

“y ” = <39 ==
Kazuharu Shimizu, Masakazu Toi  “High- IMSCOpe TRIO (T —3I&Prototypett THIE)
Resolution  Imaging Mass  Spectrometry

Reveals Detaled Spatial Distribution of HAMERE: ﬁﬁ;ﬁﬁm HER | 1mm |

Phosphatidylinositols in Human Breast Cancer”
Cancer Sci., Vol. 104, p1372 (2013)
Takayuki Goto, Naoki Terada, Takahiro Inoue,
Kenji Nakayama, Yoshiyuki Okada, Takeshi
Yoshikawa, Yu Miyazaki, Masayuki Uegaki,
Shinji Sumiyoshi, Takashi Kobayashi, Tomomi
Kamba, Koji Yoshimura, Osamu Ogawa “The
Expression Profile of Phosphatidylinositol in
High Spatial Resolution Imaging Mass
Spectrometry as A Potential Biomarker for
Prostate Cancer” PLOS ONE, Vol. 9, €90242
(2014)

rEI)iﬁ.mI* B )H'ﬁ?

* hematoxylin-eosin HE%@ ﬁ;iﬁﬁﬁ%iﬁ%(&)rlz:/wxmvﬁ- AR, iﬁﬁﬂlMALDl'clii
staining 1Hmiz(IEEBENE) dlmagesL T A BB BIHEI- 2 BIE T=1- (2013530)

FIEEMEENEBELFE)BAFVRAIEICZAVLLN TN, I (IMLayer® T) Matrix B ZE R B £ 17O L. 186 TEH— (TR H AL F=8
/avLAILOMALDI Imaging (BEMMALDD 23 <AL TLVS,

“ » )15, PR, W PIE, fex KRR “MALDI-TOFMS FIBTH <M A7 AL Gk
TPB CagHzz | 358.17215 B0y T~ OIS SRR T8 A T2, 1-P35 (2003)

1,1,4,4- 1450-63-1 (358.474) O Midori Ishitsuka, Yasuyuki Niino, Takatsugu Wakahara, Takeshi Akasaka, Michael T.H.

Tetraphenyl- O Liu, Kaoru Kobayashi, Shigeru Nagase “A verification of the photolytic decomposition

— pathways of 3-tert-butyl-3-chlorodiazirine based on the application of the C60 probe
technique” Tetrahedron Letters, Vol. 45, p6321 (2004)

O Hiroaki Sato, Nobuyuki Ichieda, Hiroaki Tao, Hajime Otani “Data Processing Method for
the Determination of Accurate Molecular Weight Distribution of Polymers by
SEC/MALDI-MS” Analytical sciences, Vol.20, p1289 (2004)

1,3-butadiene O

Nonpolar polymer, FullereneZ M 43 #f FAmatrixk L TRAL\S N5,
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Name Empir. Form. | Monoiso.Mass | - Strycture Reference(s)
CAS No. (Aver. Mass) ")
“ ” Francois Fenaille, Jean-Claude Tabet, Philippe Guy “ldentification of 4-Hydroxy-2-
DN PH C6H6N404 198-03890 HN/NH2 nonenal-Modified Peptides within Unfractionated Digests Using Matrix-Assisted Laser
2.4- 119-26-6 (198.136) NO (Dzeao(rﬂl)onllomzatlon Time-of-Flight Mass Spectrometry” Anal. Chem., Vol. 76, p867
.. 2
Dlmtro_phenyl Kristin Teuber, Maria Fedorova, Ralf Hoffmann, Jirgen Schiller “2,4-
hydrazine NO Dinitrophenylhydrazine as a New Reactive Matrix to Analyze Oxidized Phospholipids by
2 MALDI-TOF Mass Spectrometry” Analytical Letters Vol. 45, p968 (2012)

DNPHZ%Reactive Matrix&LTHLY. peptidet>phospholipid D B EE KIEICEHT=HIENBASh TS,

CAMT C2H3N3S2 | 13297684 NN ATin. 2 mercpto-Ls el 4w Tt Tor e efcin
5-Amino-2-mercapto- 2349-67-9 (133_195) HZN/QS)\SH matrix-assisted laser desorption/ionization of neutral carbohydrates”
1,3,4-thiadiazole Rapid Commun. Mass Spectrom., Vol. 18, p1666 (2004)

DHB&EEERL . dextranZE D th i ¥E I H %h, B K#E &R MU (uniform surface morphology) A3, “Hot matrix” (fragment ion4E A% V) 12425,

uDH B/Bu Marko Mank, Bernd Stahl, Gunther Boehm “2,5-Dihydroxybenzoic Acid Butylamine and
Other lonic Liquid Matrixes for Enhanced MALDI-MS Analysis of Biomolecules” Anal.

Dl I'Ile c00® Chem., Vol. 76, p2938 (2004)
. . _N— H Masoud Zabet-Moghaddam, Elmar Heinzle, Andreas Tholey “Qualitative and quantitative
Dlhyd roxyben_ZOIC Gl 'i‘ H ° analysis of low molecular weight compounds by ultraviolet matrix-assisted laser
Acid Butylamine H HO desorption/ionization mass spectrometry using ionic liquid matrices” Rapid Commun Mass

Spectrom , Vol. 18, p141 (2004)

BRI HEIZEY . DHBRYY EEM-BRMEEEHIEN TS,

Stephen Macha, Patrick Limbach, Philip Savickas “Application of Nonpolar Matrices

Pyrene C16H10 202-07825 ‘O forpthe Analysis of Low Molecular Wsight NonpolarpSpymhetic Polymé)rs by Matrix-

129-00-0 (202.251) OO Assisted Laser Desorption/lonization Time-of-Flight Mass Spectrometry” J. Am. Soc.
Mass Spectrom., Vol. 11, p731 (2000)

Junko Amano, Koichi Tanaka “Negative-ion MALDI MS" for Identification and

Non Labelled Quantification of Isomeric Fucosylated Oligosaccharide Mixtures”  ThP026

(ASMS2005)

0 N Junko Amano, Fumio Tougasakoi, Koichi Tanaka “Highly sensitive MALDI MS for
700 800 900 1000 mz Indentification of Polysulfated Oligosaccharides by a Simple Pyrene-derivatization
Fuc Method” ThP298 (ASMS2006)

\ Junko Amano, Daisuke Sugahara, Kenji Osumi Koichi Tanaka “Negative-ion MALDI-

GaI-GIcNAc-GaI-GIc-m -Fuc QIT-TOFMS"  for structural determination of fucosylated and sialylated

T oligosaccharides labeled with a pyrene derivative” Glycobiol., Vol. 19, p592 (2009)
PBH Labe”ed Junko Amano, Minako Osanai, Takahiro Orita, Daisuke Sugahara, Kenji Osumi

) L ) L N I “Structural ~ determination by negative-ion MALDI-QIT-TOFMS" after pyrene

0" 700 800 900 1000 mz 1100 1200 1300 derivatization of variously fucosylated oligosaccharides with branched decaose cores

from human milk” Glycobiol. Vol. 19, p601 (2009)

Junko Amano, Takashi Nishikaze, Fumio Tougasaki, Hiroshi Jinmei, Ichiro Sugimoto,

Shu-ichi Sugawara, Masaya Fujita, Kenji Osumi, Mamoru Mizuno “Derivatization with

Galp1-4GIcNAC1-6 1-Pyrenyldiazomethane Enhances lonization of Glycopeptides but Not Peptides in

Fucort-2Gal1-3GIcNA L?CS;F’BH Matrix-Assisted Laser Desorption/lonization Mass Spectrometry” Anal. Chem., Vol. 82,
ot 2GalpT SSIoNACh: p8738 (2010)

2:8
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“DEA/CHCA”

a-Cyano-4-hydroxycinnamic
acid diethylammonium salt
diethylammonium a-cyano-4-hydroxy cinnamate

TE &4 - Dynamic RangeA R #F, lonic Liquid Matrix®—3& Tl H 2 H%, =8 TER, B FBIZEET 5,

Ying Li, Michael Gross “Ionic-liquid

CH=C(CN)COO° matrices for quantitative analysis by

H MALDI-TOF mass spectrometry” J.
H.C -l!l?H Am. Soc. Mass Spectrom., Vol. 15,
572 p1833 (2004)

CHs | | oH

“3HANBA” | C7HsNOs | 183.01677 COOH
3-hydroxy-4- 619-14-7 | (183.118) oH
nitrobenzoic acid NO,

Tryptophan EBS* SHANBA coo
N—g-* * HO % : 12C (Light) or
N 13
H ON™ * O,N C (Heavy)
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VNI 1Y, VN
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R (Y VIV N
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100 4 NBS labeled :
peptide Matrix:
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NBS;%(Z. peptidef¥(= &% 3 TryptophanFE £ 4I$5 M Indole ringl= NBS(2-nitrobenzenesulfenyl) &t F &S E5HETHY . NBSOREGELT
F2C{bLTz(Light) s E % Bl IEBEHXE, 13ClbLiz(Heaw) A EE#EEABEDOLIU/VEIHKESE BRELYWERETSEITLY. R—peptide T
MD>E L (pair peak) MNIRL . F D34 E &= TUp-regulate, Down-regulateZ#& 4019 % (¥ E &) /%, Stable Isotope

HYLENLEEE 6, 12, ..
LabelingAEND—i&TH5,

BEOERBELESYIZIL. TryptophanE &L /B ERL A DpeptideA L HEETEL . E5Epair peakigflc L EEHEEIH 5, 3HANBAIE
NBSEEEAELILTEHY . NBSER T peptideb DR EMNE S THST=8. NBSSALtpeptideD (AL AMBEESNF LN, COFISEEFEAL. HIC
NBSRHREMNMDIEEMA A LR ED =0 I1Z3HANBAABIFE SN . 45 #E L EDBiomarker (154) %R -5 ICAL S f=,

BRI, BDE, SRIE—, MEEE, (LAREX, BARER, BT, k
HEM, REE—, FATA "KBEOEE-EREREIC B5959FE
B RRNGERTFRLUEAVVEOFKRIOT7 4LENT $64E BA
BERPMAs, W-011(2005)

Ei-ichi Matsuo, Chikako Toda, Makoto Watanabe, Noriyuki Ojima, Shunsuke Izumi,
Koichi Tanaka, Susumu Tsunasawa, Osamu Nishimura “Selective detection of 2-
nitrobenzenesulfenyl-labeled  peptides by matrix-assisted laser desorption /
ionizationtime of flight mass spectrometry using a novel matrix’ Proteomics Vol. 6,
p2042 (2006)

Watanabe M, Takemasa I, Nishimura N, Matsubara T, Yoshioka S, Miyake M, Nagai K,
Monden M, Nishimura O “The proteomic profiling of human colorectal cancer tissue
using NBS method” MP624 (ASMS2006)

Keli Ou, Djohan Kesuma, Kumaresan Ganesan, Kun Yu, Sou Yen Soon, Suet Ying Lee,
Xin Pei Goh, Michelle Hooi, Wei Chen, Hiroyuki Jikuya, Tetsuo Ichikawa, Hiroki
Kuyama, Ei-ichi Matsuo, Osamu Nishimura, Patrick Tan “Quantitative Profiling of Drug-
Associated Proteomic Alterations by Combined 2-Nitrobenzenesulfenyl Chloride (NBS)
Isotope Labeling and 2DE/MS Identification” J. Proteome Res., Vol. 5, p2194 (2006)
Ueda K, Katagiri T, Shimada T, Irie S, Sato T, Nakamura Y, Daigo Y “Comparative
profiling of serum glycoproteome by sequential purification of glycoproteins and 2-
nitrobenzensulfenyl (NBS) stable isotope labeling: a new approach for the novel
biomarker discovery for cancer” J Proteome Res., Vol. 6, p3475 (2007)

Okamura N, Masuda T, Gotoh A, Shirakawa T, Terao S, Kaneko N, Suganuma K,
Watanabe M, Matsubara T, Seto R, Matsumoto J, Kawakami M, Yamamori M,
Nakamura T, Yagami T, Sakaeda T, Fujisawa M, Nishimura O, Okumura K.
“Quantitative proteomic analysis to discover potential diagnostic markers and
therapeutic targets in human renal cell carcinoma” Proteom., Vol. 8, p3194 (2008)
Watanabe M, Takemasa |, Kawaguchi N, Miyake M, Nishimura N, Matsubara T, Matsuo
E, Sekimoto M, Nagai K, Matsuura N, Monden M, Nishimura O “An application of the 2-
nitrobenzenesulfenyl method to proteomic profiling of human colorectal carcinoma: A
novel approach for biomarker discovery” Proteomics Clin Appl., Vol. 2, p925 (2008)
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. Chromatogr. B, Vol. 877, p2607 (2009)

“MALDI-MS Technical Reports” No.08

‘DABP”

3,4-
Diaminobenzophenone

C13H12N20 | 212.09496
39070-63-8 (212.247)

DABPI%. 3-HPA, 2,4,6-THAP &Y+ 337, 355nmIZ &1+ 5 WAz EMN

Fragmentationh\4>%:< Alkali metal ion adductst 30 & B EE A AVET &

#-Matrixi BEEMBEY—THY . Sweet SpotBREN LT EIZH DS, £z
hydrochloride ZEMNFE T T HBAF U DRAENEZ TH D,

Bl fERELT.
EIC7%, BB LT=5

Yu Fu, Songyun Xu, Chensong Pan, Mingliang Ye, Hanfa Zou,
Baochuan Guo “A matrix of 3,4-diaminobenzophenone for the
analysis of oligonucleotides by matrix-assisted laser
desorption/ionization time-of-flight mass spectrometry” Nucl.
Acids Res., Vol. 34, e94 (2006)

Songyun Xu, Mingliang Ye, Danke Xu, Xin Li, Chensong Pan,
Hanfa Zou “Matrix with High Salt Tolerance for the Analysis of
Peptide and Protein Samples by Desorption / lonization Time-of-
Flight Mass Spectrometry”  Anal. Chem., Vol. 78, p2593
(2006)

. Urea, Guanidine
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Name Empir. Form. | Monoiso. Mass S Referonce(s)
CAS No. (Aver. Mass) "

Shu Taira, Yuki Sugiura, Shinji Moritake, Shuichi Shimma, Yuko Ichiyanagi
“Nanoparticle-assisted laser desorption/ionization for ultra resolution imaging
mass spectrometry” WP068 (ASMS2007)

Shu Taira, Yuki Sugiura, Shinji Moritake, Shuichi Shimma, Yuko Ichiyanagi,
Mitsutoshi Setou “Nanoparticle-Assisted Laser Desorption / lonization Based
Mass Imaging with Cellular Resolution” Anal. Chem., Vol. 80, p4761 (2008)

BE QA #EEAMatrix (41:DHB) LE72Y #ERAREHIEL =6, $IZimaging MALDIZHEWT LB A REEEEHSHIZALGN S,

“Nano-PALDI”
Nanoparticle-Assisted
Laser Desorption /
lonization

“CA’ CoHsO3 | 164.04734

trans-p-Coumaric Acid 501-98-4 (164.158) | HO
trans-4-hydroxycinnamic acid

p-Coumaric AcidlZ. 337nmIZ+RHRAEEEF >TLEHN . BRTIEERKEET 5126 BEITEATMatrixIZALD R EEEALY,

1] ” - - 0 Tatiana Laremore, Fuming Zhang, Robert Linhardt

GZ/CH CA °NH2 N “lonic Liquid Matrix for Direct UV-MALDI-TOF-MS

\N)I\N/ - 0 Analysis of Dermatan Sulfate and Chondroitin Sulfate
[ 2 0 INI e Oligosaccharides”  Anal. Chem., Vol. 79, p1604

________________________________________________________________ e T ______1(2007)
7 ” - - Yuko Fukuyama, Shuuichi Nakaya, Yuzo Yamazaki,

G3/ CA el\lle e? Koichi Tanaka “Improvement of sulfated / sialylated /

\N)\N/ © / 0 neutral oligosaccharide and glycopeptide analyses
LT 3 LO © using ionic liquid matrices” WP290 (ASMS2007)
----------------------------------------------------------------------------------------------------- Yuko Fukuyama, Atsuhiko Toyama, Koichi Tanaka
G:1,1,3,3-tetramethylguanidine (C5H13N3 : 80-70-6) “On-target digestion using liquid matrixes for
&, BiATEMatrixeLTOBEH (+5) T2k tensitymy) | | ycopeptide analysis” ThP382 (ASMS2008)
s Yuko Fukuyama, Shuuichi Nakaya, Yuzo Yamazaki,
Bi6-18 Koichi Tanaka “lonic Liquid Matrixes Optimized for
':m MALDI-MS of Sulfated / Sialylated / Neutral
1042 Oligosaccharides and Glycopeptides” Anal. Chem.,
.::;0 Vol. 80, p2171 (2008)
w46 Takashi Nishikaze, Yuko Fukuyama, Shin-ichirou
i Kawabata, Koichi Tanaka “Sensitive Analyses of
Neutral N-Glycans using Anion-Doped Liquid Matrix
0 G3CA by Negative-lon Matrix-Assisted ~ Laser
W 270-300 : e "
=1 DHB oo | | Desorption/lonization Mass Spectrometry”  Anal.
=] No glycopeptide -zzm Chem., Vol. 84, p6097 (2012)
50 ion peak 150-180 Takashi Nishikaze, Shin-ichirou Kawabata, Shinichi
420,150 Iwamoto and Koichi Tanaka “Reversible hydrazide
l :22;§° chemistry-based enrichment for O-GlcNAc-modified
, IR I N L 3060 peptides and glycopeptides having non-reducing
1000 mz 2000 o GIcNAc residues” Analyst, Vol. 138, p7224 (2013)
100
£] G,CA Glycopeptide mais3s0 | | “MALDI-MS Technical Reports’ No.08
X | |0n peaks | 280-315
i W 245-280
50 L
: | e BHAREOSGEICST SRR
1 l \ \ m 105140 SREEHEEL T EMatrixDRE S E
0 WO A Lo M08 LTS GCATHILDREHIETL
1000 mz 2000 , 3000 meo TLBD(E., AR S T A ER
Negative-ion mass spectra of Ribonuclease B digests with Li=t=8. EEZZ5ND
DHB and G,CA

3-AQICHCALRIH. Liquid Matrix DR#ERT 5. 12 MBI - o7 DEHEOBILEROY T4 ibs  BEEROBBEIHEY).
Plate £ TRIRERTS1=6 . BB TV T #EI&1E T 518D On-Target Enzymatic Digestion £ifTah TS,

—f&IcLiquid Matrix(&, BEDSolid MatrixELLEKL BHEICEAHERAESV TS (-AQICAEESIR) =8 . BEDMALDI-TOFRITIE 1428
ELERITHFDENYIZED BRELSEE-BEOETEIBEIEEINSH. lon Source,TOF-MShidecoupleahf-= #lz(E MALDI-QIT-
TOFEZELTLVS, (TSample-MatrixgZE ik & EITMALDI-TOFREEE - HMERE DR (2/2) 15 8R)

“ ” Thorsten Jaskolla, Wolf-Dieter Lehmann, Michael Karas  “4-Chloro-a-

Cl 'CCA C10HGCIN02 207-00885 0 cyanocinnamic acid is an advanced, rationally designed MALDI matrix” Proc.
4-chloro-a- 69727-07-7 (207.613) Xy “OH | Nat Acad. Sci., Vol. 105, p12200 (2008)
cyanocinnamic cl CN
acid

CHCALLEERL . (# 4 Zbasicity®peptidel=xt9 %) Sequence coverage®d Kig# L AHAEF TE 2 (337nm LaserfE F8)
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Name Empir. Form. | Monoiso.Mass | Gty cture Reference(s)
CAS No. (Aver. Mass) ")
H H Muh d Hashir, Guenther Stecher, Guenther B “Identificati fl
AmlnopyraZIne C4H5N3 95-04835 N mrlJJIeacrlTJ]Ir:ra Weizztlzarbi?r;dztes eecmi)rloyil:;n neev:/ b?::ry miir;ulr;af:rn ;atr?;(h—’

R1. 95.103 E ) assisted laser desorption/ionisation mass spectrometry” Rapid Commun. Mass
5049-61-6 ( ) N“>NH, Spectrom., Vol. 22, p2185 (2008)

DHB®Mco-matrixkL TR 55, Derivatization reagent&E L CTHEHRIN S,

“ ” _ _ _ Jeffrey Crank, Daniel Armstrong “Towards
IMTBA/CHCA CH=CHCOO° a Second Generation of lonic Liquid
N_|Sopr0pyl_N_methyl_N_tert_ % Matrices (ILMs) for MALDI-MS of Peptides,
butvlammonium §—NH Proteins, and Carbohydrates” J Am. Soc.
i . I | |cH,0 OCH, Mass Spectrom., Vol. 20, p1790 (2009)
q-cyano-4-hydroxycmnamate — — = OH — Carlos Serrano, Yi Zhang, Jian Yang, Kevin
........................................................................................................... ----| Schug “Matrix - assisted laser desorption /
“ ” — JRE— — ionization mass spectrometric analysis of
DIEA/CHCA Y |:;|-|:|:;|-||:;()()° aliphatic bi.odegradal.)Ie. photqlumine§cent
Ndisopropylethyammonium - e LT e T sy
cyano-4-hydroxycinnamate I | |cH0 OCH;, p1152 (2011) ’ ’
L L OH _
[13 ”» — —_ —
DIEA/FA 4 CH=CHCOO®
N,N-diisopropylethylammonium >_N‘|.’|
ferulate ) OCH,
L L OH

IMTBA/CHCAIZ BB ERTFR-22/30 8 DIEA/ICHCAIX GEERTFR-22/0 8 - #EfH-Polymer, DIEAIFAIX BEERTFR-2 /& - E8H.
DREIZER,

“G/THA P” Roman Ullmer, Andreas Rizzi “Use of a novel

(Cation Anion%%ﬁfﬁ%@%%&ﬁi ionic liquidmatrix for MALDI-MS analysis of

1,1,3,3-tetramethylguanidinium salt of S E’wasff % FIAL) glycopeptides and glycans out of total tryptic

g = digests” J. Mass. Spectrom., Vol. 44, p1596
2,4 6-trihydroxyacetophenone (2009)

Glycan-Glycopeptide8I 7 ., $1Zpeptide;R7E (=& |+ Hcarbohydrate ®*“lon suppression’Z [+ 52 EIZENH S,

17 ” Mark Towers, John Mckendrick, Rainer Cramer
3'AQ/C|-CCA (C ti Ani @¢E}#kk@ll\$§§ “Introduction of 4-Chloro-a-cyanocinnamic Acid
‘a lon, Anlons Xj;]: H Liquid Matrices for High Sensitivity UV-
PARBL TS, Fatzl) MALDI MS” J. Proteome Res., Vol. 9, p1931

(2010)
El{AMatrix®CI-CHCAK Y3 — NS EEM - REM - FHRIEAS L.
“ ” COOH Motoshi Sakakura, Mitsuo Takayama “In-source decay and fragmentation
5'ASA C7H7N03 153-04259 OH characteristics of peptides using 5-aminosalicylic acid as a matrix in matrix-
5-amino- 89-57-6 (153.135) assisted laser desorption/ionization mass spectrometry” J. Am. Soc. Mass
salicylic acid H,N Spectrom., Vol. 21, p979 (2010)
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Name Empir. Form. | Monoiso. Mass Structure Reference(s)
CAS No. (Aver. Mass)
5-ary|-1H- """ N-N m: matrix .
| e - A ,‘N M: Propanolol HCI o . +
tetrazoles RE I H = +f ) g
T =
R: H, 2-Br, 4-OH eHea 3 % %
PHE SEL WELOE hBEE ESTLAMAERFHMADIRE | K= .
Y ZDREFE(1)” 2P-038 (MSSJ2009) DHB g
hERE, ML DX, AAE—, BIEE, PEEE ESFLAMAERER u =
MALDIR v RDBIZE (2) ~E5 FAE S MOBIE~" 2P-030 (MSSJ2009) | | . . |
Masamichi Nakakoshi, Natsumi Funakoshi, Hiroki Nakajima, Masayoshi Tsubuki “New Type ; % +
Of Matrix For Analysis Of Low Molecular Weight Compounds by MALDI-TOF MS” | % g .
HETEROCYCLES, Vol. 85, p927 (2012) i S-phenyl-1H-tetrazole = -
-------------------------------------------------------------------------------- ! =+
MatrixBEE — oA RHE LB o ES FILAMORMEIERA, EBRS | L 1 B [ 2
na, : 100 ma 20 ‘ 300
Mt ” Kristin Teuber, Jurgen Schiller, Beate Fuchs, Michael Karas, Thorsten
D| FCCA C10H5F2N02 209.02884 M Jaskolla “Significant sensitivity improvements by matrix optimization: a
a-Cyano-2,4- 209.148 N OH MALDI-TOF mass spectrometric study of lipids from hen egg yolk”
diflulgrocinnamic acid 953905-51-6 ( ) F CN Chemistry and Physics of Lipids, Vol. 163, p552 (2010)

Jens Soltwisch, Thorsten Jaskolla, Klaus Dreisewerd “Color Matters—

Lipids{—Positive mode THIE 4 3184 . DIFCCAIL M D MatrixkYH 147 LU _E BEE A Material Ejection and lon Yields in UV-MALDI Mass Spectrometry as a

s . et Function of Laser Wavelength and Laser Fluence” J Am. Soc. Mass
=0 A, Negative mode Tl 4%IZphospholipids8lFE IC R A ZE TH 5, Spectrom., Vol. 24, p1477 (29013)

_ 2N Shirley Lomeli, Ivory Peng, Sheng Yin, Rachel Loo, Joseph Loo “New
3_ L. C7H4N202 14802728 Z Reagents for Increasing ESI Multiple Charging of Proteins and Protein
Nitrobenzonitrile (148.119) Complexes” J Am. Soc. Mass Spectrom., Vol. 21, p127 (2010)

619-24-9 L A
NO Ellen Inutan, Sarah Trimpin “Matrix assisted ionization vacuum (MAIV),
2

a new ionization method for biological materials analysis using mass
spectrometry” Mol. Cell. Proteom., Vol. 12, p792 (2010)

FI[ZMatrix Assisted lonization Vacuum (MAIV)AMatrixc LTRSS,

“ ” BILBF, SFEHF, REH, EXE—, HPH— “5
ADHB C15H2204| 266.15181 | pHB Hydrophobic | EFMAADHBE AT ) vH RERUN-BKIEATFFE

O-alkylated o (266.333) | stucture o 4yl group BESH" BEHTREHS 2P40 (MSSJ2011)
dihydroxy HO O NN Yuko Fukuyama, Ritsuko Tanimura, Kazuki Maeda, Makoto
benzoic acid OH Watanabe, Shin-ichirou Kawabata, Shinichi lwamoto, Shunsuke
lzumi, Koichi Tanaka “Alkylated Dihydroxybenzoic Acid as a
BEEERX: MALDI Matrix Additive for Hydrophobic Peptide Analysis” Anal.

Anal. Chem., Vol. 86, p 5187 (2014) Chem., Vol. 84, p4237 (2012)
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Name Empir. Form. | Monoiso. Mass Structure Reference(s)
CAS No. (Aver. Mass) !
7 ” Benoit Colsch, Shelley Jackson, Sucharita Dutta, Amina Woods “Molecular
H F BA C4F7H02 21 3-98647 RF O Microscopy of Brain Gangliosides: Illustrating their Distribution in Hippocampal
Heptafluorobutyric | 375-22-4 (214.039) F30>S(U\OH Cell Layers™ Neurosci., Vol. 2, p213 (2011)
F F Alice Delvolve, Benoit Colscha, Amina Woods “Highlighting anatomical sub-

acid

HFBAZDHAIZH N 5HIZkY
Tz RN CHE TE=,

B

==

TDsublimationZ

structures in rat brain tissue using lipid imaging” Anal. Methods, Vol. 3, p1729

(2011)

&I T=%, ElZammoniumsulfateZ iR N$ 5FI12&Y | BB D& 7 f#EEImaging Teation

Graphene

20105/ —N)IVBZE R EXM R LG -T-IL &Y : GrapheneZmatrix& L

Xiaoli Dong, Jinsheng Cheng, Jinghong Li, Yinsheng Wang “Graphene as a Novel
Matrix for the Analysis of Small Molecules by MALDI-TOF MS” Anal. Chem., Vol.
82, p6208 (2010) Received for review : 19/Apr/2010
Jing Zhang, Xiaoli Dong, Jinsheng Cheng, Jinghong Li, Yinsheng Wang “Efficient
analysis of non-polar environmental contaminants by MALDI-TOF MS with graphene
as matrix” J. Am. Soc. Mass Spectrom., Vol. 22, p1294 (2011)

TR,

13 ” Sirantha Perera, Alain Berthod, Edra Dodbiba, Daniel Armstrong “Coupling
H NA C11H803 188-04734 solid-phase microextraction and laser desorption ionization for rapid

3-Hydr0xy-2- 92-70-6 (188_179) g:OH identification of biological material” Rapid Commun. Mass Spectrom., Vol. 26,

naphthoic acid

Material-enhanced laser desorption ionization (MELDI)AIZMatrix& L TER.
Reactive matrix& L THERA,

p853 (2012)

Yasushi Shigeri, Shinya lkeda, Akikazu Yasuda, Masanori Ando, Hiroaki Sato,
Tomoya Kinumi “Hydrazide and hydrazine reagents as reactive matrices for
MALDI-MS to detect gaseous aldehydes” J. Mass Spectrom., Vol.49, p742
(2014)

“5,1-ANL”

5-Amino-1-
naphthol

C10H9aNO
83-55-6

159.06841
(159.185)

NH,

Mitsuo Takayama “Flexible Xxx—Asp/Asn and Gly-Xxx Residues of Equine Cytochrome c in

OH

Mitsuo Takayama, Sadanori Sekiya, Ryunosuke limuro, Shinichi Iwamoto, Koichi Tanaka “Selective and Nonselective Cleavages in Positive and Negative CID of the Fragments
Generated from In-Source Decay of Intact Proteins in MALDI-MS” J. Am. Soc. Mass Spectrom., Vol. 25, p120 (2014)

Matrix-Assisted Laser Desorption/lonization In-Source Decay Mass Spectrometry”
Spectrom. (Tokyo), Vol. 1, A0007 (2012)

Issey Osaka, Mami Sakai, Mitsuo Takayama “5-Amino-1-naphthol, a novel 1,5-naphthalene
derivative matrix suitable for matrix-assisted laser desorption/ionization in-source decay of
phosphorylated peptides” Rapid Commun. Mass Spectrom., Vol. 27, p103 (2013)

Mass
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DecayflIEISERSh TS, 100 odos
#IZPhosphopeptidelzxfL
TIX. 15-DAN&LYE ISDEhE 80 69
ALY, 126104 a4 6784 8339
-Sweet-spot (1 A LB Z R 1, 4280 oy c49 160
BB DIRY HV7< | Raster 40 goiog s | P12 25 g [M+HTH
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-EETTOERME (FEH) 2 '
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A?j;ﬁﬁ%gg%éi{%toeomlcs Positive ion MALDI-ISD spectra of equine holo-cytochrome ¢ (Mr 12360.1) with 5-ANL matrix
“ ” Makoto Watanabe, Rie Yamamoto, Shinichi Iwamoto, Yuko
TP P C44H30N4 61 4'24705 Ph ph Fukuyama, Ritsuko Tanimura, Shin-ichirou Kawabata,
Tetraphenyl 917-23-7 (614.736) Taka-Aki Sato, Shunsuke Izumi, Koichi Tanaka “Potential
porphyrin of radical scavenging reagents as a matrix additive in the
Ph: _@ direct detection of S-nitrosylated peptides with UV-MALDI
- oh MS” Int. J. Mass Spectrom., Vol. 333, p67 (2013)

S-=hAY LI BIREEHPTMO 1 THS. T Dpeptidel =1 T SRE FENRTRREITH D280, HERDUV-MALDIFMatrix TIE R E F A
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Name Empir. Form. | Monoiso. Mass Structure Reference(s)
CAS No. (Aver. Mass) ")
u3 i Yuko Fukuyama, Natsumi Funakoshi, Kohei Takeyama, Yusaku Hioki,
- Takashi Nishikaze, Kaoru Kaneshiro, Shin-ichirou Kawabata, Shinichi

. S———
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