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Foundation of Hydroxyl Radical Protein Footprinting
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Flash Photochemical Oxidation of Proteins—How It Works
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Technical Note

Hydroxyl Radical |
Footprint
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Real-Time Compensation of FPOP Experiment
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Adenine Dosimetry-Based Normalization Effectively
Compensates for Differential Scavenging
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Probing Formulations of an Adalimumab Biosimilar

* Recombinant anti-TNFa IgG1
e Launched as Humira in 2003
e Active biosimilar market

* Interested in effect of
different buffers and
excipients on HOS

* Native HOS

* Ability to preserve HOS after
temporary break in cold chain




Effect of Buffer on Biosimilar HOS: Phosphate vs.
Citrate (Compensated)
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Effect of 0.1% Polysorbate-80 at Room Temperature
(Compensated)
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Heat Shock Stability: Sodium Citrate Buffer

55°C, 1 hour; then cooled to room temperature
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Heat Shock Stability: Sodium Citrate Buffer, 0.1% Polysorbate-80
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Heat Shock Stability: Sodium Phosphate Buffer

55°C, 1 hour; then cooled to room temperature
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Heat Shock Stability: Sodium Phosphate Buffer, 0.1% Polysorbate-80

55°C, 1 hour; then cooled to room temperature
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Radical Dosimetry Allows Quantitative Measurements of SASA
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* With accurate radical dosimetry, we can measure the scavenger-independent

reactivity of an amino acid or peptide

* Using this along with empirical models, we can convert scavenger-independent
reactivities into fractional average solvent accessible surface area values

Xie B et al, (2017) Sci Rep 7: 4552



HRPF i1s a Unique Tool in the Biophysical/Structural Toolkit

* Provides a stable covalent modification for a wide variety of amino
acids

* Oxidation of every amino acid but glycine has been reported in HRPF
literature

* Compatible with most post-labeling sample workup processes

* Probes protein topography at peptide or better resolution

* Highly sensitive to changes in average topography including tertiary structure,
aggregation, ligand binding, etc.

* Provides complimentary data to many other popular biophysical methods
(H/D exchange, CD spectroscopy, DLS, etc.)

 With compensation, is amenable to highly complex mixtures, very
large proteins and complexes, wide variety of buffers and conditions
* Real-time scavenging measurements and compensation now possible
* Can measure HOS changes induced by buffer, excipients, pH, heat, etc.
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