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Evaluation of Protein Distributions on Biosensor Surfaces by Using TOF-SIMS
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ABSTRACT : Monitoring of proteins on biosensor surfaces in required for developing high performance

biosensors. In this study, distributions of proteins, protein A, immunoglobulin G (IgG) and bovine serum

albumin (BSA), immobilized on glass plates were monitored by means of a new protein monitoring technique
using time-of-flight secondary ion mass spectrometry (TOF-SIMS) that provides specific chemical imaging.

The TOF-SIMS spectra of the protein immobilized on glass plates were analyzed by means of mutual

information to select the appropriate fragment ions related to each protein for chemical imaging of

proteins. Finally the distributions of protein A, IgG and BSA are obtained respectively with this method.
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Table. 1 Fragment ions related to amino acids of protein.

Amino acids Chemical formula m/z Amino acids Chemical formula m/z
Gly CH4,N 30 Asn C;H/N,O 87
Arg CH;N, 43 Asn, Asp C3HgNO, 88
Ala CHgN 44 Asn C4H4NO, 98
Cys CHS 45 Arg C4H oN; 100

C4HgN Arg C4H N3 101

Asn, Pro 70
C;H,NO Glu C4HgNO, 102
Arg CH/N; 73 His CsHgN; 110
His C4HsN, 81 Arg CsHoN3 112
His C4HeN, 82 Arg CsH 1Ny 127

Gln, Glu C4HgNO 84
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Fig. 1 Score plot from PC1 and PC3 of Positive ion spectra.
Table 2  Mutual information of BSA, Protein A, and IgG on glass plates.
Sample Mutual information (-) Secondary ion peak (m/z)
BSA 1.00 88
Protein A 1.00 40, 44, 56, 120, 124
70, 72, 81, 86, 91, 95, 100, 103, 105, 107, 110, 115, 128, 129, 130,

IgG 1.00

131, 142, 143, 165
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Fig.2 TOF-SIMS secondary ion images related
to protein A, lgG and BSA.
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