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N terminal sequencing for practical detection of monoclonal
antibody
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Abstract: Here we discuss whether N terminal sequencing is appropriate as one of the conventional control methods for
monoclonal antibody products. We determined the N terminal sequences of two monoclonal antibody products targeting
two antigens separately with both Edman degradation and mass peptide spectrometry. We also identified the characteristic
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peptide fragments with mass spectrometry. Furthermore, we analyzed their heterogeneity with ion exchange
chromatography, capillary zone electrophoresis and Imaged Capillary Isoelectric Focusing. Edman degradation method
showed that the N terminal 15 amino acids of heavy and light chains of the two monoclonal antibodies were identical.
Peptide mass spectrometry demonstrated that T1 peptide fragments of heavy and light chains of the two antibodies were
also the same. But in contrast, peptide mapping and the three analytical methods for heterogeneity analysis could
effectively identify and differentiate the two antibodies. The N terminal sequences of two monoclonal antibodies are
identical because the number of framework sequences of humanized or human monoclonal antibodies is relatively limited,
so whether N terminal sequencing analysis could be regulated as one of the practical control methods should be carefully
discussed. Our work also proves that the above analytical methods could combinatorially applied to the identification of

monoclonal antibody products, and are more objective compared to N terminal sequencing.

Keywords: monoclonal antibody, N terminal sequencing, Edman degradation method, mass peptide spectrometry,

identification test, conventional release control
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Table 1 Conditions of UPLC for peptide mapping
analysis

Time Flow rate Phase A Phase B
(min) (mL/min) (%) (%)

0 0.2 99 1

80 0.2 64 36

90 0.4 10 90

98 0.4 10 90
100 0.4 99 1

105 0.4 99 1
105.1 0.2 99 1

110 0.2 99 1
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Fig. 1
and anti-Her2 antibody.
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MS/MS spectrometry of T1 peptide fragments of heavy (Panel A) and light (Panel B) chains of anti-VEGF
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Table 2  Statistics of N terminal 15 aminoacid sequences deduced from germline IgG and Igk genes

N terminal sequences of y chains (number, 59 total)

N terminal sequences of k chains (number, 34 total)
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Fig. 2 Mirroring comparison of peptide mass mapping between anti-VEGF and anti-Her2 antibody.
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Fig. 3 Ion exchange chromatography of anti-VEGF and anti-Her2 antibody.
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Fig. 4 Capillary zone electrophoresis of anti-VEGF and anti-Her2 antibody.
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