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METHODS

Evaluating the Detection Limit
of the HCP Discovery Assay
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Figure 4. Comparison of high-energy fragmentation spectra obtained with/without ion mobility separation. Each panel displays a portion of the fragmenta-

est spiked protein (ENL) was detected at 8.6 ppm.
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e Here we investigated the capabilities of LC/MS methodology
for HCP analysis (1D LC/MS HCP assay), based on a single
dimension chromatographic separation, optimized for sample
overloading conditions, coupled with ion mobility separation
of peptide precursors
(>30,000) MS-detection.

e The 1D LC/MS HCP assay was able to detect all 4 protein

and followed by high-resolution

digest standards spiked in an Inflectra digest down to
concentrations as low as 10 ppm.

e In a separate experiment, the 4 protein digests were spiked
at different concentration levels in two Inflectra digests and
the concentration changes of the proteins were monitored

using Progenesis QI for Proteomics.

0.5 sec. Low-energy HDMSF scans were acquired with a CE of 5 eV, while
the high-energy fragmentation scans used mobility synchronized CE
ramping.

HCP Monitoring Assay (30 min gradient)
Data-independent acquisition following precursor mobility

separations HDMSF) were performed on a Vion IMS QTof mass spectrometer,
over the m/z range of 100-2000 with an acquisition time of 0.3 sec. Low-
energy HDMSF scans were acquired with a CE of 5 eV, while the high-energy
fragmentation scans used mobility synchronized CE ramping.

Informatics

level ion

Unifi Scientific Information System was used for data collection on Vion IMS
QTof. Progenesis QI for Proteomics software was used for data processing.
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Figure 2. (A) Base peak chromatogram showing the separation of the
Inflectra digest spiked with MIX-4 protein digest standards; (B) mass
chromatogram of a high-abundance peptide (Inflectra HC T12:
TEDTGVYYCSR (m/z = 675.78, +2); (C) mass chromatogram of T43
peptide (VNQGITLSESIG, m/z = 644.86, +2) from the ENL digest
spiked at 10 ppm. The two peptides have very similar chromatographic
peak widths, even though the Inflectra peptide is present at much high-
er concentration.
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QTOF instruments reduces the interference of mAb-

related ions and enables the identification and

monitoring of HCPs at lower concentration levels.

Sensitive HCP identification and quantification down
to 10 ppm are facilitated by using a CSH C18 column
for peptide separation, providing an increased sample

loading capacity.
HCP levels can be monitored across a batch of

biopharmaceutical samples in a high-throughput

fashion using Progenesis QI for Proteomics software.
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ELISA assays, while offering the unique advantage

providing unambiguous HCP identification.

VION IMS QTof MS system was used for the HCP monitoring
assay in conjunction with Progenesis QI for Proteomics software

Figure 3. The role of precursor level ion mobility (IM) separation in reducing spectral
complexity: (A) ESI-MS spectrum generated from 10 combined scans recorded dur-
ing the elution of a low-abundance peptide (VNQIGTLSESIK, T43 from the ENL di-
gest, spiked at 10 ppm), without IM separation; (B) ESI-IM-MS spectrum recorded
for the same peptide after combining 9 mobility bins.
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Figure 5. Results of the HCP monitoring assay. Four protein standards (ADH, BSA, CYC and PHO) were spiked at different concentration levels
in two Inflectra digests and one protein digest (ENL) was spiked at the same level in both samples (see Table Il for protein concentrations).
Panels (A-E) display the Progenesis QI for Proteomics trend plots observed for each spiked protein across 5 replicate injections from each

sample.
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