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Comparative Approaches for the Analysis 

of a Site-Specific ADC Produced by                 Technology
Yutaka Matsuda†‡, Natsuki Shikida†, Maria-Christina Malinao§, Veronica Robles‡, James Song§,

Kazutaka Shimbo†, Brian A. Mendelsohn*‡

† Ajinomoto Co., Inc., Kawasaki, JAPAN ‡Ajinomoto Bio-Pharma Services, San Diego, CA, USA     §Phenomenex, Inc., Torrance, CA, USA

AJICAP™ technology is a novel platform for the site-specific conjugation of antibodies through the use of a class of Fc-affinity compounds 

to install payload-compatible linkers to well-defined amino acid residue(s). In this poster, we present six comparative analytical methods for 

drug-antibody ratio (DAR) determination to apply to site-specific ADCs, using an AJICAP™ ADC. We are also able to confirm the site-

specificity of the AJICAP™-ADCs by MS/MS peptide mapping.

Introduction

Slightly different results were obtained

Analytical Summary of “Purified”            -ADC

Analytical Summary of “Unpurified” -ADC

Importance of Analytical Strategy

Characteristics of Three Different Q-TOF-MS Analyses

We recommend that all of these methods be used, at different stages, 

to increase the efficiency given specific analytical objectives

Drug-linker Modified

Peptide Fragment

Site-Specificity of               -ADC

Site-specificity of              technology was confirmed

• MS/MS fragments were assigned

• EIC analysis showed site-specificity of 

AJICAP™-ADCs
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i5-9 or

i6-10

y6

MMAE

Peptide

Sequence Coverage

Conclusion
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• Six analytical methods were utilized for DAR determination of 

a single batch of an unoptimized site-specific ADC 

(intentional defect DAR ADC) to allow for a direct comparison 

and evaluation of their use at different stages

• For a final ADC sample which underwent chromatographic 

purification, all analytical techniques gave the same results 

• Site-specificity of AJICAP™ technology was confirmed by 

peptide mapping

Analytical Comparison in 
DAR Characterization

technology

Trastuzumab Unpurified Trastuzumab-AJICAP™-Payload Purified Trastuzumab-AJICAP™-Payload

AKTA 

purification

DAR characterization by 6 different methods

• RP-HPLC 

• HIC-HPLC 

• “Denaturing” SEC-QTOF-MS

• “Native” SEC-QTOF-MS

Intentional Defect DAR ADC

• RPLC-QTOFMS

• Ellman’s assay

Light Chain: 97% 

Heavy Chain: 93%

MS/MS Results of MMAE Modified 

Peptide Fragments

Purified 

Trastuzumab-AJICAP™-Payload

DAR = 2.0
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