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With unprecedented growth of protein therapeutics in the pharmaceutical industry, therapeutic proteins have £ 148332.9 2 ﬁwapss SDECHUM WaS deco.n;/ollu.ted t?]len the Figure 3. Chromatograms of 200 ng/mL trastuzumab in rat area of glycoforms GOF-2 and GOF/G1F. area of glycoforms GOF-2 and GOF/G1F.
been an important component of medical practice and clinical research. This advancement is paralleled with 2”””-5‘ \JU ori inalpraw MAass Spectrum Was re: laced b plasma. a) TIC, non-deconvoluted; b) XICs of the most abundant _ _ o _ _ _ _ o _
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proteins. LC/MS based quantitation of intact therapeutic proteins using high-resolution mass spectrometry Mass. Da Moss/Charge. Da enerate zfrecongtructed data file (Fi’ 2) window 0.1 Th; c) TIC after data reconstruction; d) XICs of peak area and retention time provided. Quantitation was carried out using peak area of major glycoforms.
(HRMS) is of great interest, as it offers a high throughput platform allowing accurate quantitation and Figure 1. a) immuno-capture workflow for target enrichment/purification; b) raw spectrum of enriched/purified g\utomated batch analysis of muItiioIe géta files major glycoforms (see Fig.1c) in deconvoluted data after data Glycoforms of GOF-2 and GOF/G1F were detected in 50 ng/mL of trastuzumab in rat plasma (Fig.5b), with S/N
differentiation of major modifications at the intact protein level. trastuzumab from rat plasma, generated in SCIEX X500B QTOF system; c) deconvoluted data of raw spectrum was also enabled in this process reconstruction, isolation window =2 Da. ratios of 4 and 2.25. Quantitation was achieved with a linear dynamic range of 100 to 50 000 ng/mL, using
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published in the last five years, focusing on quantitation of clean intact monoclonal antibody standards or was filtered out thoroughly and clean trastuzumab peaks formed in LC chromatograms, as shown in Fig.3d. Peak y comparing da - . cy : ) y
e : : ) : confirmed that this data processing strategy was consistent in data deconvolution/reconstruction and XIC peak
monoclonal antibodies in matrix after lengthy deglycosylation. However, there is a lack of literature on RESULTS . . )
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include: 1) protein signal distributes over multiple charge states of multiple glycoforms, leading to low intensities One of the challenges quantifying intact therapeutic proteins in biological matrix is interference from sample . e )
from ions of interest; 2) interference from matrix proteins; 3) limited guidance on data analysis. Extracted ion matrix. Though the majority of sample matrix was removed during sample preparation using immuno-capture Y R . 8 e
chromatograms (XICs) from the non-deconvoluted full-scan mass spectrum are commonly used in data workflow, interference from residual matrix proteins was still seen in the final data sets. The ions from residual A F [ o CONCLUSIONS
processing for quantitation purpose, as HRMS provides accurate mass spectra of multiply charged ions. This matrix proteins (endogenous IgG, etc.) might overlap with target ions, as a result, generating XICs from non- S - T WMM ) LM/\/W o _ _ _ _
approach may not be feasible in the case of intact therapeutic monoclonal antibodies in biological matrix, due to deconvoluted spectra could not isolate trastuzumab signals from interference. (see Fig. 3b) The accuracy of o) o) 5 5 Here we report a complete workflow for quantitative analysis of therapeutic monoclonal antibody trastuzumab in
interference from matrix proteins and low intensity of target ions at low concentrations.2 Another approach is to quantitation suffered at low concentrations. Compared to the approach using XICs from non-deconvoluted mass R Y R Y A .o o rat plasma, achieving 2.7 orders of magnitude in linear dynamic range at intact level. This method minimizes
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underneath the selected peak, then use the deconvoluted data for quantitation.® However, this may lead to loss | 05 350 405 2] 146056 41 N 14a053 41 Interference from matrix is filtered out thoroughly XIC approach after data reconstruction, performed in batch
of original information during peak selection and impact the robustness of method especially for complex / \ Deconvolution 0] C w| . C d s processing mode. Validated in terms of selectivity, sensitivity, accuracy and consistency, this workflow could
guantitation purpose, utilizing the available protein deconvolution algorithm to reconstruct the entire data file by B b ?Z: 2‘ 2‘ 1
deconvoluting every full-scan mass spectrum recorded in the data file. XICs of major glycoforms of target intact T o = E S R Ack led t
therapeutic monoclonal antibody in the reconstructed data are used for quantitation. J 4 51 w-wj cknowledgemen
0 T T . . . , ] . . 0- T T
This work aimed to present a complete generic workflow to quantify therapeutic proteins in plasma matrix at B R W D [ o Charge. Da We would like to thank our colleague Lyle Burton for providing technical assistance and support.
intact protein level, with fast and simple sample handling procedures to minimize sample manipulation, and Figure 4. XICs of glycoforms GOF-2 and GOF/G1F: Figure 5. Deconvoluted data of trastuzumab at 4.05
straight-forward data processing strategy to enhance selectivity and sensitivity during quantitation. a) blank: b) 50 ng/mL, LOD: ¢) 100 ng/mL, LOQ; d) min: a) blank; b) 50 ng/mL, LOD; c) 100 ng/mL, LOQ: d) REFERENCES
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held at 25% for 3 min; ramped linearly from 25 to 45% from 3 to 4.5 min; ramped up again from 45 to 95% from _ - o _ o Table 1. Data of calibration standards usi ‘ ‘ Ei 6. Calibrati . « ‘ the property of AB Sciex Pte. Ltd. or their respective owners. AB SCIEX™ is being used under license.
4.5 to 4.7 min; held at 95% from 4.7 to 7.5 min; then returned to 25% by 7.6 min and held at 25% until the end Figure 2. Data reconstruction: every full-scan mass spectrum was deconvoluted individually; then the original aple 1. Data ot calibration standards using peak area o Igure 6. Calibration curve using peak area o

of the run at 10 min. The injection volume was set to 30 L. spectrum was replaced by the corresponding deconvoluted data, to generate a reconstructed data file. glycoform GOF-2. glycoform GOF-2. Document number: RUO-MKT-10-7788-A



