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Electropherograms of (a) recombinant human granulocyte macrophage colony-stimulating factors

(rHuGM-CSF) standard, Leucomax injection; (b) rHuGM-CSF bulk sample 15 (c¢) rHuGM-CSF bulk
sample 2; (d) rHuGM-CSF preparation 1, Jiangbai; (e) rHuGM-CSF preparation 2, Huixue Nen.
Separation conditions: 50 mmol-L ! tricine, 20 mmol+L ! NaCl, 2.5 mmol-L. ' 1, 4-diaminobutane,
capillary, 45 cm (to the detection point) X 50 pm ID; Voltage: 20 kV; Solutes: 1. rHuGM-CSF; 2,

3,4, 5-impurities.
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Fig 2 Electropherograms of rHuGM-CSF preparation 2 by no pre-treatment (a), and by desalting and

concentration (b). Separation conditions are the same as in Fig 1.
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Fig 3 Matrix assisted laser desorption ionization
time of flight (MALDI-TOF) mass spectrum of
rHuGM-CSF bulk sample 2.
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Fig 4 Electrospray ionizatio ( ESI) mass spectrum (a) and deconvoluted mass spectrum (b) of

rHuGM-CSF bulk sample 1.
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Fig 5 ESI mass spectrum (a) and deconvoluted mass spectrum (b) of rHuGM-CSF bulk sample 2.
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Fig 6  High performance capillary isoelectric focusing electropherogram of

rHuGM-CSF with the concentration of 0.5 mg*ml.~ L

9.45); 2. CCK peptide (pl 2.75).
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High performance capillary isoelectric focusing electropherograms of

rHuGM-CSF by on-column desalting (a) and by no desalting (b).
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CHARACTERIZATION OF RECOMBINANT HUMAN GRANULOCYTE-
MACROPHAGE COLONY-STIMULATING FACTORS ( rHuGM-CSF) BY
BIOCHEMICAL MASS SPECTROMETRY AND CAPILLARY ELECTROPHORESIS
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ABSTRACT AIM: To accurately determine the purity and correctness of expression for the bulk samples
and preparations of tHuGM-CSF with biological activity. METHODS: The purities of two bulk samples and
three preparations of tHuGM-CSF were determined by capillary zone electrophoresis ( CZE), molecular weights
of two rHuGM-CSF bulk samples by matrix assisted laser desorption ionization time of flight mass spectrometry
(MALDI-TOF/MS) and electrospray ionization mass spectrometry ( ESI/MS), and isoelectric points of
rHuGM-CSF bulk sample by capillary isoelectric focusing ( CIEF). RESULTS: One of the two bulk samples was
expressed incorrectly, and the other contained a small amount of dimer, which composed of four components
with different isoelectric points. There were large amounts of impurities in the two rtHuGM-CSF preparations.
CONCLUSION: The sample of tHuGM-CSF with biologic activity may be expressed incorrectly or contained
impurities. The instrumental methods applied in this paper are complementary and we can not use one to replace
the other.

KEY WORDS high performance capillary electrophoresis; matrix assisted laser desorption ionization time
of flight mass spectrometry; electrospray ionization mass spectrometry; recombinant human granulocyte

macrophage colony-stimulating factor; capillary isoelectric focusing





