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SUMMARY

With the development of proteomics, biological researchers are increasingly using mass
spectrometer. Hence, it is required for the analytical instruments to analyze the many kinds
of biomolecules immediately and easily. The AXIMA-TOF? ™, 3 MALDI TOF-TOF system
features a novel, dual ion gate capable of high resolution precursor ion selection and high
energy CID cell. This instrument has a superior ability of protein identification. In addition,
it can be applied to the study of different classes of biomolecules. The following three fea-
tures show that AXIMA-TOF? ™ can contribute to the analysis of biomolecules.

1) The unique curved field reflectron enables the acquisition of all PSD and CID fragment
ion without stepping the reflectron voltage.

2) High energy CID-MS/MS can generate and detect a large amount of valuable product
ions to get structural information.

3) The high performance monoPULSE ion gate can select target ion correctly from crowded
MS spectra of complex samples such as mixtures and be able to measure MS/MS spectra.

Key words: matrix-assisted laser desorption/ionization, collision-induced dissociation,
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Fig. 1. Schematic diagram of AXIMA-TOF? ™ main unit.
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Fig. 2. Scheme of Curved Field Reflectron.
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Fig. 3. Schematic diagram of monoPULS ion gate.
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Fig. 4. MALDI-MS/MS spectra of ACTH (fragment 1-17) (2093.93 Da) acquired in post-source
decay (PSD) mode (top) and in CID mode (bottom).
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Fig. 5. MALDI-MS/MS spectra of myoglobin digest (m/z 1606) acquired in post-source decay
(PSD) mode (top) and in CID mode (bottom).
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(a) Entire mass range of the PSD spectrum of sodiated lyso-phosphatidylcholine; (b) A selected mass range of the PSD

(top) and CID (bottom) MS/MS spectra (c) enlargement of the CID spectrum corresponding to the mass range m/z 275—

335; and (d) mass range m/z 370-445.
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start - End Observed  Mr(expt) Mr(calc) Delta Miss Sequence
260 - 265 808.3100 807.3027 807.3334  -0.0306 0 K.TCNWAR.V
540 - 548  1047.5000 1046.4927 1046.5185  -0.0258 0 K.YFGYTGALR.C
99 - 300 1201.5500 1200,5427 1200 20,0500 9 K K
299 - 310  1329.6500 1328.6427 1328.6877  -0.0449 1 K.SDFHLFGPPGKK.D
458 - 468  1331.6500 1330.6427 1330.6629  -0.0202 1 R.KDSNVNWNNLK.G
364 - 374 1334.6300 1333.6227 1333.6336 __ -0.0109 1 _R.IQWCAVGKDEK.S
174 - 188 1642.7100 1641.7027 1641.7708  -0.0681 0 K.FFSASCVPGATIEOK.L
204 - 218  1672.6700 1671.6627 1671.7351  -0.0724 0 R.NAPYSGYSGAFHCLK.D
155 - 173 1959.9000 1958.8927 1958.9584  -0.0657 0 R.GAIEWEGIESGSVEQAVAK.F
602 - 619  2048.9800 2047.9727 2048.0360  -0.0633 0 R.ECNLAEVPTHAVVVRPEK.A
494 - 516  2551.9200 2550.9127 2550.9903  -0.0776 0 R.TGTCNFDEYFSEGCAPGSPPNSR.L

MS Spectrum Matched peptides (Mascot Peptide Mass Fingerprint search)
MS/MS#1
MS/MS#2
MS/MS#3

i

NG Mascot Search Results

1. gi295721 Mass: 79583
conalbumin [Gallus gallus]
Check to include this hit in error

tolerant search

Precursor isolation

Query obseverd Mr(expt) Mr(calc)  Delta Miss Scors
¥ 1 1329.6482 1328.6409 1328.6877 -0.0468 1 50

e Ecpect Rank Peptide

0.04 1 K.SDFHLFGPPGKK.D
2 1331.6500 1330.6427 1330.6629 -0.0202 1 43
3 1334.6300 1333.6227 1333.6336 -0.0109 1 42

0.21 1 R.KDSNVNWNNLK.G
0.25 1 R.IQWCAVGKDEK.S

Matched peptides (Mascot MS/MS ions search)

Fig. 7. High resolution precursor ion selection from the crowded mass spectrum and protein

identification.
N N Table 1. MS/MS ion search results of three trypsin digested
- Dy N peptides in complex mixture solution.
> © 2 2L
%Int © § 2 gate resolution gate
100 8 R >200 resolution100
D
[5ed
% Tole m/z 1567.72 BSA 322-334  score 47 40
% S8R m/z 1577.8 BC 300-313 69 10
o=+~
w0 3 el | & m/z 1581.7 BG 67-79 32 14
20 ® 1 5
0

800 1000 1200 1400 1(}00 1800 2000 2200 2400
m/z

Fig. 8. MS spectrum of a mixture of digested three proteins.
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