
Hybrid DIA and PRM Acquisition Enables In-Depth Host Cell Protein 
Profiling with Relative Quantitation of Problematic Targets

Christopher Sauer1, Abby Chiang2, Elsa Gorre1, Jae Choi3, Nikki 
Jarrett3, Bhavin Patel3, Min Du4, Andrew Mahan1, Hirsh Nanda1

1Johnson & Johnson Innovative Medicine, Spring House, PA; 

2Protein Metrics, LLC, Boston, MA; 

3Thermo Fisher Scientific, Rockford, IL; 

4Thermo Fisher Scientific, San Jose, CA

Introduction Workflow Optimization Targeted Analysis of Problematic HCPs

The  identification and quantitative analysis of host cell proteins is made difficult by 
the large dynamic range of analytes, especially compared to the biotherapeutic.


Antibody Depletion is evaluated here along with Native Digestion to improve 
sensitivity and depth of coverage.


To further interrogate a targeted panel of problematic HCPs, without sacrificing 
profiling abilities, a Hybrid DIA/PRM workflow is used

A T argeted panel of HCPs identified and quantified based on spiked in heavy 
peptides3


High sequence coverage and retention time alignment allow for low level 
quantitation and tracking HCPs across purification stages

Cell Engineering and Analytical Sciences
DIA  vs. hybrid DIA/PRM on an Orbitrap Astral MS with 200ng Hela digest (n=3).


The DIA-only method identified a higher total number of peptides, but there was no significant difference 
in total protein identifications between methods.

B

Methods

Cell Engineering and Analytical Sciences (CEAS) sits at the entry point for biotherapeutics entering the 
manufacturing pipeline from lead engineering. 


Diverse portfolio of mAbs, multi-specifics, and ADCs
Cle ar Harvest samples (purification stage 0; n = 3) were processed by either native digestion or antibody 
depletion workflow and analyzed using a hybrid DIA/PRM acquisition.


The antibody depletion workflow yielded a significantly higher number of identified proteins and peptides 
compared with the native digest.

E xample data for selected HCPs: Peak areas relative to the heavy labeled 
peptide show high rates of clearance at Stage 1.


By stage 4, many HCPs are approaching LODs


This trend is common for most HCPs

HCP Global Profiling via DIA MS

Both antibody depletion and 
native digest are compared to 
minimize interference from mAb 
and maximize HCP coverage1


Antibody depletion works by 
binding the mAb; native digest 
precipitates it


Thermo Scientific™ EasyPep™ 
Host Cell Protein MS Sample 
Prep Kit was used for antibody 
depletion workflow
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Conclusions

Hybrid DIA/PRM achieved comparable proteome coverage versus DIA-only in a complex sample, while enabling 
targeted PRM confirmation of selected analytes.


Antibody depletion resulted in greater depth of coverage for the HCP profiles compared to native digestion


Heavy labeled peptides from known high risk HCPs enabled retention time alignment, MS2 validation, and relative 
quantitation of the wild type proteins. This can be applied to many studies, such as evaluating clearance of HCPs at 
different purification stages.

The  total number of HCPs detected at each purification stage is shown in the top panel.

Samples were processed using the antibody depletion workflow and analyzed with a 
hybrid DIA/PRM acquisition.

All 26 spiked‑in target HCPs were detected in the global profiling dataset and showed 
trends consistent with the targeted analysis.
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