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Introduction

Matrix assisted laser desorption/ionization (MALDI)
combined with in-source decay (ISD) is a useful tool for
doing top-down sequencing of intact proteins. This technique
can provide enough information to determine both N- and
C-terminal sequences. In this work, we measured the ISD
fragment ions generated for several peptides using the JEOL
Spiral TOF MALDI-MS system.

Experimental

ACTH18-39 and oxidized Insulin B chain peptide samples
were separately dissolved in 0.1% trifluoroacetic acid aque-
ous with the concentration fixed at 10 pmol/pL. 1,5-diami-
nonaphtalene (DAN), which can provide good S/N for ISD
fragment ions [1], was used as the MALDI matrix. The DAN
matrix was dissolved to 0.1% trifluoroacetic acid aqueous/
50% acetonitrile with the matrix concentration fixed at 10
mg/mL. Subsequently, the matrix and sample solutions were
mixed 1/1 (v/v), and then 1 uL of each solution was depos-
ited and dried on the MALDI target plate. Afterwards, each
sample was analyzed in triplicate on the JEOL JMS-3000
Spiral TOF MALDI-MS system.

Results
As a starting point, MALDI imaging was used to visualize
the location of the sample ion distributions within the DAN

crystal matrix. A comparison between an optical microscope
image and the MALDI image for the oxidized Insulin B
chain y10 fragment ion (m/z 1215.6) are shown in Figure 1.
These results clearly showed that the ISD fragment ions were
concentrated along the edges of the DAN matrix crystals. As
a result, the MALDI laser irradiation for each sample spot
was focused on the crystal edges in order to obtain sufficient
sensitivity for the ISD measurements.

Afterwards, the ISD mass spectra were measured for each
peptide, and the results are shown in Figure 2. The ACTH18-
39 peptide produced ISD spectra that mostly consisted of the
c-ion series. However, for the oxidized Insulin B chain, y-ion
series dominated the ISD spectra. It should be noted here that
when the basic amino acids are located on the N-terminal
side, c-ion series are the dominant ions generated during
ISD. However, when the basic amino acids are located
on the C-terminal side, the y-ion series are the dominant
ions generated during ISD [2]. These results highlight the
difference in location for the basic amino acids for each of
the peptide chains tested.

Next, each ISD fragment ion series was evaluated for
mass accuracy using an external calibration. These analyses
showed an average RMS of 4.0 ppm for the ACTH18-39
c ion series and an average RMS of 4.7 ppm for the y-ion
series produced from the oxidized Insulin B chain, as shown
in Tables 1 and 2, respectively.

Figure 1. (a) Optical microscope image of DAN crystal, (b) MALDI imaging of m/z 1215.6 (y10 ISD fragment ion of
oxidized Insulin B chain (width 3.0mm x height 3.0mm, interval 0.0Smm).
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Figure 2. ISD mass spectra for (a) ACTH18-39, (b) oxidized Insulin B chain.

Ion Mass error (ppm)
. Calc. m/z
species

-3.73
~1.96
~0.49
~0.36
1.06
~0.52
095
026
~0.06
-1.88
~0.66
6.77
~1.11
-5.12
-4.19
1.94

1500

1600

1700

13.18
12.87
11.76
11.55
10.09
7.59
6.52
4.62
3.07
1.99
0.44
-3.08
-0.82
-4.30
—-3.88
6.38

1800

1900 2000 2100 2200

2.92
3.50
3.01
2.46
2.28
0.52
-0.88
-1.15
-1.59
-2.84
-4.64
-6.32
-5.73
-8.91
-8.03
3.65

Table 1. Accurate mass measurement results for c-ion

series of ACTH18-39.
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Ion Mass error (ppm)
. Calc. m/z
species

1.76

0.76

-0.98
~11.51
-9.25
-4.19
~4.55
-8.29
-3.56
230

-4.42
-3.07
~1.15
-2.77
-3.82
~5.68
-4.47
~5.47
-6.13
~1.40
333

4.37

0.10 -0.08
-0.48 -1.22
-0.04 -1.06
-11.51 -9.12
-4.98 -7.81
-5.41 -3.82
-6.27 -7.49
-4.89 -9.81
-6.33 -5.33
-6.37 -3.29
-8.94 -5.69
-5.31 -8.92
-1.15 0.96
-4.42 -3.44
-4.81 -2.28
-5.43 -2.96
-8.76 -2.87
-0.55 -4.40
-13.47 16.65
-16.76 -13.22
-6.83 4.04
5.10 4.55

Table 2. Accurate mass measurement results for y-ion
series of oxidized Insulin B chain.
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Conclusion

In this work, we showed a brief study in which the ISD
measurements for standard peptides were measured by using
the Spiral TOF. It should be noted that ISD measurements
generally require a relatively high laser power to generate
ISD fragment ions which in turn detrimentally impacts the
mass resolving power of the instrument. As a result, it is
generally very difficult to achieve high mass resolving power
using a high laser power. However, the Spiral trajectory ion
optics provides a 17m flight path that overcame this problem
to produce resolving powers of 20,000-35,000 for each of the
measured ions. Furthermore, as shown with these peptide se-
quences, the system provided excellent mass accuracy even
when an external calibration was used for the data.
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