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Identification and quantification of product-related proteins
in the bulk of recombinant granulocyte—-macrophage colony
stimulating factor produced in China”
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Abstract Objective: To quantify and identify the product-related proteins in the bulk of recombinant human
granulocyte—macrophage colony stimulating factor ( thGM-CSF ) produced in China, and to provide the basis for
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improving the standard of Chinese Pharmacopoeia. Methods: The European Pharmacopoeia ( EP ) method was

applied to determine the content of product—related proteins in the collected samples. Mass spectrometry combined
with ultra performance liquid chromatography was used for the identification. The chromatographic separation was
carried out on a Waters BEH300 C, column ( 2.1 mm x 150 mm, 1.7 pm ) with the mobile phase consisting of water
containing 0.1% trifluoroacetic acid ( A ) —water containing 0.1% trifluoroacetic acid and 90% acetonitrile ( B )
in a gradient mode at the flow rate of 0.2 mL * min"". The mass spectra were obtained by Waters Xevo G2-S mass
spectrometer with electrospray ionization source in positive mode. The capillary voltage was 3 kV; Cone voltage was
40 V; the gas temperature was 350 °C ; the gas flow was 800 L+ h™" and mass scan range ( m/z ) was 500~3 000.
Results: 7 lots of bulk produced by 4 manufacturers were analyzed. 5 lots produced by 3 manufacturers met the EP
standard, and the other 2 lots produced by 2 manufacturers were substandard. Results of relative molecular weights
showed that the most common product—related proteins were formed by oxidation and acetylation, and peptides with
different relative molecular weights were only found in 2 batches. Conclusion: As shown in this study, 71% of the
collected samples met EP standard. It is reasonable to incorporate the EP method into the new version of Chinese
Pharmacopoeia in order to improve the quality of domestic thGM—-CSF.

Keywords: granulocyte—macrophage colony stimulating factor; product—related protein; bulk; European

Pharmacopoeia; quality standard
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rhGM-CSF bulks produced in China
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A M .
SD
(' mean ) (' mean )
1-1 1.69 0.03 0.62 0.01 A (pass )
1-2 1.71 0.21 0.61 0.02 EH (pass )
1-3 1.80 0.65 0.50 0.01 A% (pass )
2-1 6.40 1.35 1.13 0.02 ANEAE (fail )
2-2 1.85 0.32 0.45 0.09 Ar# (pass )
3-1 6.80 0.42 1.82 0.10 ANEAE (fail )
4-1 2.65 0.08 0.74 0.01 A% (pass )
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1. AHXT 201 ik 2 385.08 11 2 ik ( peptide with relative molecular weight of 2 385.08 ) 2. AN R Sy 2 428.10 1Y £ ik ( peptide with relative
molecular weight of 2 428.10) 3. FEXT A>T 5l 845.46 AZZ K ( peptide with relative molecular weight of 845.46 ) 4. FALH GM-CSF ( oxidized GM—
CSF) 5. 54k GM-CSF ( oxidized GM—CSF ) 6. AL GM-CSF ( acetylated GM—-CSF )
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Fig.2 Chromatograms of constituents of product—related proteins in different lots of bulks
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Fig. 3 Relative molecular weights of different product-related proteins measured by mass spectrometry
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Fig. 4 Relative molecular mass of proteins in the main peak measured by mass spectrometry
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