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Role of Housekeeping Proteins in PBMC Fit-for-Purpose Validation:
PARK7 Reveals Lysis-Dependent Bias in BRD4 Quantification by Mass
Spectrometry
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PURPOSE

Traditional protein-based analysis methods, such as Western blotting, often struggle to distinguish true
biological changes from sample loading variability. In contrast, pectrometry-based provides
multiplexed measurements, enabling the relative and absolute quantification of thousands of proteins across
complex biological systems. This broad coverage not only enhances biological interpretation but also allows
the identification of stably expressed proteins directly from the dataset®.

When combined with a direct digestion approach, MS thus offers an advantage over antibody-based assays

RESULTS

1. Parallelism — Original Assay

Parallelism assessment of PBMC isolations performed from varying cell inputs revealed
inconsistent outcomes. Normalized BRD4 levels did not display a consistent trend, with
responses either improving or deteriorating depending on the donor. These findings
prompted a thorough re-evaluation of the entire workflow, from PBMC collection and
stability through homogenization, total protein processing, and digestion efficiency.

2. Assay Troubleshooting

Experimental data indicate that the only point where the 2 protein differs is the PBMC
lysis. The denaturant-based homogenization protocol yields the highest total protein
recovery but the lowest recovery for BRD4. In contrast, surfactant-based homogenization
approaches improve analyte recovery and enable more consistent normalization of BRD4
relative to PARK7. Based on overall performance, RapiGest was selected for further

5. Validation Results — Selectivity
Due to their endogenous presence, the selectivity of the two biomarkers is assessed using
the peak area ratio of the quantifier to qualifier MRM transitions in buffer vs. extracted
matrix samples. The percent difference between the transition ratios in matrix and buffer
must not exceed 30.0%.
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Figure 3. Sample Processing and LC/MS analysis.

CONCLUSIONS

* The developed method met all fi
speci

consistency across experimental conditions.

* Mass spectrometry-based normalization provided a robust and precise alternative to conventional BCA approaches, minimizing the impact of contaminants, red

-for-purpose validation criteria, including up to 90% target reduction for detection of target degrader activity, parallelism, and
city, demonstrating its suitability for quantitative applications. The assay showed consistent performance across multiple runs and donors.
* Careful optimization of the workflow—particularly lysis and digestion—was critical to overall assay performance. The inclusion of surfactants significantly
improved protein recovery and enabled reliable normalization of BRD4 using PARK7 by standardizing the extraction efficiency of both proteins. The identification
of a condition where both proteins were extracted with similar yield reduced variability introduced during sample preparation and contributed to improved

blood cells, and reagent variability while improving overall accuracy and reproducibility.
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