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For Multi-attribute method (MAM) round robin study 
in Japan, both purchased and in-house digested 
NISTmAb were analyzed with individual LC and MS

systems, acquired in MS1 only and in MS/MS modes. 
We compared the relative abundance of several 
predefined reference NIST mAb CQAs (deamidation, 

ammonia-loss,  oxidation, terminal Lys-loss and 
pyroQ) using Byosphere.

Birds-eye view allows researchers to quickly find 
outliers and improve sample preparation, MS 
parameters, and separation conditions.

Introduction
Results - Comparison of relative area, mass accuracy, and 
retention time of reference peptides
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Multi-attribute methods (MAM), a liquid chromatography-mass spectrometry (LC-MS)-based peptide
mapping method, has become widely used in protein therapeutics industry in recent years. As MAM
allows identification and targeted quantitation of multiple monitor critical quality attributes (CQAs) of
interest, participants in the MAM round robin study were provided with trypsin-digested and
undigested commercially available NISTmAb.
The obtained data were collected and analyzed with a view to assessing the reproducibility of
measurement and sample preparation methods across laboratories. The purpose of this inter-
laboratory MAM study was to confirm and refine the basic techniques used by each laboratory to
perform MAM of antibody therapeutics.
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Fig.1 Relative Area of Reference Peptides (MS1-only)
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Sample①

Sample②

Sample ②
NIST mAb Tryptic Digestion Standard peptide 
(Waters 186009126) 0.2 mg/mL

Sample ①
NIST mAb (NIST, RM 8671) 
Tryptic digestion in each lab

Buffer A: 0.1%(v/v) formic acid/Water
Buffer B: 0.1%(v/v) formic acid/acetonitrile
Column temperature: 65℃
Column: ACQUITY UPLC BEH C18, 2.1 x 100 mm, 1.7 µm  
(Waters, P/N 186002352)
Flow: 250 uL/min

Time 
(min)

Buffer A (%) Buffer B (%)

0 99 1
5 99 1

70 60 40
75 10 90
85 10 90

85.1 99 1
100 99 1

Sample ①②
MS1 only, 
MS/MS
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Separation with each lab’s LC and MS instruments using the same column and the same LC method1

In-silico file
(fifteen reference peptides2,3)

Validation 

MS/MS results +

• PTMs (deamidation, ammonia-loss,  
oxidation, terminal Lys-loss, and pyroQ)

• RT of each reference peptide

PTM

→ Peptides

Methods

System 
SuitabilityPTM

The sum of the percent mod for the
oxidation of peptide DTLMISR had some
outliers in two labs data. For the
deamidated peptide a PENNY peptide, the
sum of the percent mod didn’t show any
outliers.

Fig.2 Modification ratio (%) (MS1-only)
(a) PENNYK (Ammonia-loss, Deamidated) 

DTLMISR (Oxidation) (b) Terminal Mod (Lys-loss. Pyro-Q) 
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Fig.3 Average mass accuracy PPM per reference peptides

MS/MS samples

System 
Suitability

MS1 only samples

One lab data for purchased digested sample showed
outliers, however, the reproducibility of retention times
were similar among other participants data. This indicates
that the data are sufficient for comparison in this study.

Conclusion

Fig.4 Retention time variation for each reference peptide
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Byosphere dashboard feature allows users to see peptide
modification ratio and system suitability across samples
and labs and enabled to gain insight from a large amount
of data.
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