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Introduction
Among various evaluation methods to detect host
cell protein (HCP) impurities, 2D-gel based
separation of drug samples followed by Western
blotting with anti-HCP antibodies offers visual
confirmation of immunodetected proteins. In
addition to these visual results, ELISA based assays
provide a valuable high throughput tool to determine
product purity in terms of total HCP content relative
to the drug protein itself. Mass spectrometry based
orthogonal methods, such as GeLC-MS/MS enables
identification of individual host cell proteins, and
provides exact protein name, database entry
number, amino acid sequence as well as theoretical
pI and molecular weight for each identified HCP.

Here, we combine a high coverage platform
immunoassay with highly sensitive GeLC-MS/MS
for HCP analysis of both an in process drug protein
and the corresponding E. coli null cell lysate. This
combination of methods enables maximum
coverage and information details on each HCP.

Methods
• Western blot and ELISA assays were performed
utilizing generic HCP antibodies generated by
immunization of host cell proteins fractionated by
size. Total protein stains were performed after
separation by 2D-PAGE using Oriole stain.

• Nano flow LC-MS/MS were performed on peptide
digests based on proteins separated by 1D-
PAGE and separated into eight fractions (GeLC-
MS/MS). MS data was search against a database
containing the E. coli proteome and relevant
contaminants.

Oriole Stain

Immunoassay Results 
- In Process Sample 
HCP impurities in the in process sample (drug
protein theoretical molecular weight: 12kDa; pI 9.1)
were detected using the same generic antibody. A
total coverage of 32% was shown. The detection of
HMW proteins was 92% and 5% for LMW proteins
(Fig 4-6).

Figure 4: Process sample (A) 2D-PAGE 
and Western blot (B) analysis
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Figure 5: Coverage and detection analysis
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Figure 6: Detection of HCP by ELISA
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GeLC-MS/MS Results
GeLC-MS/MS identified 553 proteins in the E. coli
null cell lysate and 152 host cell proteins in the in
process sample all at high confidence.
High percentages of LMW HCPs were identified:
46% (256 of 553) and 37% (56 of 152) in the E.coli
null cell lysate and in the in process sample,
respectively (Fig. 7-8).
The HCPs identified cover a wide mass as well as pI
range. 76% (116 of 152) of the HCPs identified in the
in process sample were also identified in the E. coli
null cell lysate (Fig. 9) .

Figure 9: Molecular weight and pI of the HCPs 
identified by geLC-MS/MS

Figure 7: GeLC-MS/MS of the E. coli null cell lysate

553 HCPs identified

Figure 8: GeLC-MS/MS of the in process sample

152 HCPs identified

HCP Characteristics
GeLC-MS/MS provides database entry number,
exact protein name, amino acid sequence,
theoretical molecular weight and pI for each
identified HCP. These are important properties for
evaluation of HCP characteristics.

The 30 highest scoring HCPs identified by GeLC-
MS/MS from the E. Coli null cell lysate and the in
process sample are listed below (Table 1 and 2.)
The list includes database accession number, exact
protein name, theoretical molecular weight and pI.

The accession numbers can be used to retrieve
additional information for HCP characterization and
individual risk assessment.

Table 2: Top 30 HCPs identified by GeLC-MS/MS 
in the in process sample

Table 1: Top 30 HCPs identified by GeLC-MS/MS 
in the E. coli null cell lysate
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Figure 1: E. coli null cell lysate 2D-PAGE (A) 
and Western blot (B) analysis

Figure 2: Coverage and detection analysis
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Figure 3: Detection of HCP by ELISA
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Immunoassay Results 
- E. coli Null Cell Lysate 
HCP proteins in the null cell lysate were detected
using a generic antibody (200-401-M61) showing a
total coverage of 46%. Detection of high molecular
weight (HMW, ≥20 kDa) proteins was 58% and 23%
for low molecular weight (LMW, ≤20 kDa) proteins
(Fig. 1-3).

Conclusion
Combining the strengths of platform ELISA and
MS orthogonal HCP detection methods enabled a
convenient, high throughput detection strategy for
drug protein impurities with capabilities to
visualize, quantify and identify host cell proteins in
the in process sample as well as the null cell
lysate.
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