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Protein Sequencing Using In-Source Decay
The MALDI-TOF mass spectrometer can detect ions 
that are formed due to fragmentation within the ion 
source (ISD, In-Source Decay). When ISD occurs in 
analysis of proteins, primarily it is the c-type ion (Fig. 1) 
of the N-terminus that is detected.  
Up to now, 2,5-dihydroxybenzoic acid (DHB) has 
been used widely as a matrix for inducing ISD, but 
recently, 1,5-diaminonaphtalene (DAN) has been 
reported to be a more effective matrix in this regard 
(see References). Amino acid sequence information 
is easily acquired by detection of ISD ions using 
DAN, and highly homologous proteins can be 
investigated using homology searches.
Fig. 2 shows a mass spectrum (linear mode) of 
bovine serum albumin (BSA) obtained using the DAN 
matrix. Assignment of c9 – c41 (excluding c34 and 
c39) was achieved for the amino acid sequence of 

the BSA N-terminus. The peak assignment (Leu/Ile 
and Lys/Gln could not be distinguished) operation 
was conveniently facilitated using the Database 
Viewer function provided in the AXIMA software.

Fig. 1 Structure of c-Type Ion

Fig. 2 Mass Spectrum of BSA and Assignment of ISD Ions
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Analytical Conditions
Instrument
Measurement Conditions
Matrix
Sample

: AXIMA Confidence 
: Positive / linear mode
: DAN 10 mg/mL (50 % acetonitrile, 0.1 % TFA)
: Bovine serum albumin (SIGMA)
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NOTES:
✽ This Application News has been produced and edited using information that was available when the 

data was acquired for each article. This Application News is subject to revision without prior notice.

It is possible to conduct an MS/MS ion search of an 
ISD spectrum in the same manner as when analyzing 
the MS/MS spectrum of a peptide. In Fig. 2 a specific 
c-ion (c38 m/z 4477.5) was selected as a “pseudo” 
precursor based on an assumption of the type of 
MS/MS spectrum that would be obtained. An MS/MS 
ion search (MASCOT) was conducted (Fig. 3) using C-
terminus amidation as a variable modification and by 
selecting FTMS-ECD for the instrument type which 
includes the c-type ions in the database search. 
Considering the mass error of the ISD ions obtained in 
linear mode, the search results were obtained using a 
relatively high mass tolerance setting. Serum albumin 
precursor (bovine) was identified as the protein with 
the highest correlation (score of 248). Assignment was 
achieved for the N-terminus c-ion residues 10 – 37, 
except for c34.
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Fig. 3 MS/MS Ion Search Result
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