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Abstract Objective: To analyze the N-terminal heterogeneity of recombinant human granulocyte colony—
stimulating factor (thG-CSF ). Methods: The N-terminal inconsistent components in thG—CSF were separated by

reversed phase ultra high performance liquid chromatography. The chromatographic separation was carried out on
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a Waters BEH 300 C, column (2.1 mm x 100 mm, 1.7 pm ) with the mobile phase consisting of 0.1%

trifluoroacetic acid aqueous solution ( A ) —0.1% trifluoroacetic acid acetonitrile solution ( B ) in a gradient mode

at the flow rate of 0.2 mL * min™". Each component was collected and freeze—dried, and the N—terminal amino
acid sequences of them were determined by N-terminal sequencer. The relative molecular mass of rhG—-CSF was
measured by liquid chromatography mass spectrometry so as to verify the results of N—terminal sequencing. Waters
Xevo G2-S mass spectrometer with electrospray ionization source in positive mode was used, the capillary voltage
was 3 kV, Cone voltage was 40 V, gas temperature was 350 C, gas flow was 800 L - h! , mass scan range was
m/z 500-3 000. Results: Three components were separated by chromatography, and the results of N-terminal
amino acid sequence analysis showed that the three components were thG—CSF principal components and two
N—-terminal heterogeneity related proteins, respectively. The results of relative molecular weight determination were
consistent with N—terminal sequencing. Conclusion: N terminal heterogeneity of rhG-CSF can be analyzed and
detected by chromatography and mass spectrometry, which could provide reference and data support for quality
control and standard improvement of domestic rhG—CSF products.

Keywords: recombinant human granulocyte colony—stimulating factor; N—terminal heterogeneity ; related protein;

N terminal amino acid sequence; reverse phase ultra—high performance liquid phase; mass spectrometry
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JEiEY ( Xevo G2-S QTof , Waters /8] ) 3 BEH300 Cy 10,
TR ((2.1 mm x 100 mm, 1.7 pm ), Waters 23 &) ); %1
HL ( ModulyoD, Thermo 23 7] ) 3 Symmetry300 C,q a4
(4.6 mm x 250 mm, 5 pm, Waters /N &l ) ; BEH 300 (O
gt (2.1 mm x 50 mm, 3.5 wm, Waters 23 A ),
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Fig. 1 UPLC chromatogram of rhG-CSF
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Fig.2 The detection results of N terminal amino acid sequence of liquid collectedby chromatographic peak 1( 3 cycles )
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Fig.3 The detection results of N terminal amino acid sequence of liquid collected by chromatographic peak 2( 3 cycles )
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Fig.4 The detection results of N terminal amino acid sequence of liquid collected by chromatographic peak 3( 3 cycles )
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2.3 WRJFECHIE rhG-CSF AT 1 i

033 2% 4. % JH BEH300 C, £2,3% 4% (2.1 mm x 50
mm, 3.5 pum ), N 80 C, W EhAH A KAk, i
A B R NE, WBIAE C R 1% B9 H R K5 W, Ve
BRRE WL 15 MS 451 IE BT 0 BER A OR S50
BAEHEIE 3 KV, HEfLAL T 40 V, F23E F SRR
350 °C, Wi 120 °C, L% FI AR 800 L+ h™', £
i (m/z ) 500~3 0005 £ & AR AFIRE 10 °C, B
AR E L | mg - mL, JERER 10 }LL[G]O

F 1 HREBA SRS E
Tab.1 Gradient elution procedure of UPLC-MS

i i T AH LB ( ratio of et
(time )/ (flow rate )/ mobile phase ) /% ~
. . 1 (curve )
min (mL*min™) A B G
0.00 0.4 85 5 10 2k
(linear )
1.00 04 85 5 10 2k
(linear )
1.01 0.2 85 5 10 Ak
(linear )
8.00 0.2 40 50 10 2k
(linear )
8.01 0.4 40 50 10 21

(linear )

JO G 0 5 SR DL BT S, A 3 A, i R 0g A
X4 1 B E A 18 667.20, 5 DL TPL A& 16 7 51 1
thG-CSF WY AHXT 43 F Bt — 35 18 565.80 5 F W1
AHXT 2 i 2206 0 101.40, 59 & MR (T ) 5RHE
AT 4y 1 i — 2K, i 18 565.80 4 L PLG Jy i f
JF A H thG-CSF BYAHXT 73 F it ; 18 944.40 5 F04
AR 43 R A 22 R 277.20, 5 N i & LR P
IR GYG = JKFRFE (ULE 4) B AH X 70 i
277.28 — L, W M LA GYGTPL g5 f £ 41 Y thG—
CSF MRIXF o> T . [ S W =R REAR IR Y Sir i
B /N 20 i R 18 724.95, 5 FIEAHXT 4> F
R A 2EE R 57.29, B 1 A~ H & B 5% A X 4 F 5t
i 57.05, LA 18 724.95 [ A L GTPL A 3 Y
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GeAe 5 BRUIBR A B F BRI, B AE F= DI RIS A5 BT
A5 8R B8 A7 A4 SR DD E 7 5, P AR I B R 4R 7 41
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Fig. 5 Relative molecular mass of rhG—CSF detected by mass
spectrometry
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Fig.6 RP-HPLC chromatogram of rhG—CSF
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PETF R, 2015 4Ffit (P A N R IR 25 ) = 35rp
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