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Ceniral Thesis

- MAM has the potential fo tfransform therapeutic
protein analysis by enabling near-comprehensive
attribute monitoring in a single extensible assay.

Problem Statement

 Arfificial oxidation is an unusual and unpredictable
analytical artifact. We propose that it may be the
mMost significant unresolved tfechnical obstacle to
Implementing MAM in regulated QC laboratories.
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®  Manual preparation of samples for MAM,
however, is labor intensive and produces
nontrivial variations across analysts and
laboratories.” (Albarghouthi 2021)2

“The addition of 20 mM of methionine was
also evaluated and retrieved better results,
maintaining lower levels of oxidation”
(Carvalho 2022)3

1doi.org/10.1007/s00216-020-02809-z
2 doi.org/10.1016/j.jpba.2021.113988
3 doi.org/10.1371/journal.pone.0262711



Sample Prep

Associated Oxidation
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Method optimization focused on reducing the
concentration of potential oxidizing species and

adding L-methionine to act as a scavenger.
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Abrupt and Transient Artifacts Persist Even After
Optimization

* Optimized prep
conditions are still
prone to spontfaneous
and unpredictable
outlier results
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REFERENCE STANDARD CONTROL CHARTS OFFER ESSENTIAL LONGITUDINAL TRENDING



On Column Oxidation is a Primary
Source of Artificial Oxidation
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Monitoring of On-column Methionine Oxidation as Part
of a System Suitability Test During UHPLC-MS/MS
Peptide Mapping
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On Column / Post Column Oxidation
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Recent Mitigation for On Column Oxidation
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/-Year Longitudinal Study Within QC
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Oxidation Abruptly Increased After 4+ Years

« Total oxidation remained flat for
4+ years before abruptly

INnCcreaqasing

* No sign of on column oxidation or

other instrument

« Allimpacted sample sets are

identified by sim
suitability contro
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Extensive Root Cause Investigation

Lab 1 DTT Tested in Lab 2
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Extensive Root Cause Investigation
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Culprit Finally Identified

 Team observed elevated
oxidation in a side-by-side
experiment with a single
Eppendorf from Lab 2

» Replicate experiments
reproduced high oxidation using
Lab 2 Eppendorf tfubes,
regardless of testing lab or other
reagents
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New Eppendorf Tubes Restored Method
Performance
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15

10
.... ..~ Q.

5

0

® Collected in Lab 2 New Eppendorf Tube
® Collected in Lab 1 Eppendorf Tube

Collected in Corning Tube then transfer to Lab 2 New Eppendorf Tube
® Collected in Corning Tube then transfer to Lab 1 Eppendorf Tube

Oxidation (%)

w
O

— = NN W
O 00 O o0 O 0 O

il ° New

. . Eppendorf
- ¢ /Tubes
:ktg:‘.:‘osﬁ.0° ..o ° ® ¢

O 10 20 30 40 50 60 70 80 90

Months From Start Date




Root Cause Remains Speculative

* A single microcentrifuge tube bag was found to induce

high levels of Methionine oxidation.
- The bag was sequestered within the lab, set aside for MAM

- The cardboard box had been discarded, and the bag was stored on
the top shelf, exposed to ambient lab light

« We hypothesize that the polypropylene became photo-oxidized,
producing a reactive compound (ie hydroperoxide'2)

1 doi.org/10.1016/0141-3910(91)90086-7
2 doi.org/10.1016/j.polymdegradstab.2012.10.004



Conclusions

* Modern advances confinue to address many MAM
challenges, however artificial oxidation remains unpredictable.

* Met Ox constitutes a major obstacle to robust implementation
In regulated QC environments.

* There is a continued need for enhanced conftrol strategies and
further research 1o ensure reliable therapeutic protein analysis.
- Consumable qualification, change controls
* RS tfrending and system suitability stafistics

« Mitigating exposure to oxidizing surfaces and reagents (iron free LC
flow path, reduction of tfrifluoracetic acid (TFA) exposure, improved
desalting)



Acknowledgements

Amgen Thousand Oaks, CA Amgen Cambridge, MA

Yaokai Duan Michael Lanzillotti

Albana Nito Amanda Helms

Junnichi Mijares Carl Ly

/hongqgi Zhang Kevin Millea
Xingwen Li

AMGEN



	Slide 1: ARTIFICIAL OXIDATION: A MAJOR CHALLENGE FOR MAM IMPLEMENTATION AND LONG-TERM QC TESTING
	Slide 2
	Slide 3
	Slide 4: Selected Case Studies
	Slide 5: Sample Prep  Associated Oxidation
	Slide 6: Sample Prep  Associated Oxidation
	Slide 7: Abrupt and Transient Artifacts Persist Even After Optimization
	Slide 8: On Column Oxidation is a Primary Source of Artificial Oxidation   
	Slide 9: On Column / Post Column Oxidation
	Slide 10: Recent Mitigation for On Column Oxidation
	Slide 11: 7-Year Longitudinal Study Within QC
	Slide 12
	Slide 13: Oxidation Abruptly Increased After 4+ Years
	Slide 14
	Slide 15
	Slide 16: Culprit Finally Identified
	Slide 17: New Eppendorf Tubes Restored Method Performance
	Slide 18: Root Cause Remains Speculative
	Slide 19: Conclusions
	Slide 20: Acknowledgements

