25224 Acta Pharmaceutica Sinica 2020, 55(11): 2713 -2718 - 2713 -

R BERH ot EB A PR EE IR PR RS I 5 Bt

B TR B, BET

[
(o 2 0 R B 90, T2 A A A R P R i 77 26 B AR A A5 %, BT 100050)

T N FH B v OB € 1 0 I FH R, Sk 2 2H N DR I i W BB O S S M AT T i e . 1 il
P52 ) Bk N-H L 7 5 5 B AR (1 IO ARG 2 7 0 o, R R P T KU AR A IR B K ST 45 5 W B A A 0 o AN T
O-HE K A L9 ; f Je @ ik & ) N-9 IS, %o N-AE b A7 e M B T 45 SRR, 2R 1) 57 o M 3 Sl A S 018
MG o T B R A G B EAL; 6.4% I S a5 KA O-BEIEA, FEAY 3224 2 B, LU AT] 430 4 6.0% 1 0.4%; Ny, 42 6
R N-FESEAL, BRI 2, DLAF MIASF IR 2, 8 40 i LU 1 80% . 74 STO6F 12 il & il SEAG 105 S5 5 2 1 43 A0
AN R B AR S m iR R &5

SEHRIR): TR, AR T PR R, B AL R

FE 5SS RIL7 RRFRIZES: A X E YRS 0513-4870(2020)11-2713-06

Analysis of the glycosylation heterogeneity of recombinant human
pro-urokinase using UPLC-MS

TAO Lei*, YU Lei*, DING You-xue, Bl Hua", RAO Chun-ming"

(National Institutes for Food and Drug Control, Key Laboratory of the Ministry of Health for Research on Quality and
Standardization of Biotech Products, Beijing 100050, China)

Abstract: The glycosylation heterogeneity of recombinant human pro-urokinase (pro-UK) was assessed using
ultra-performance liquid chromatography-mass spectrometry (UPLC-MS). Firstly, the source of heterogeneity was
determined by measuring the M, of intact protein before and after N-deglycosylation. Glycosylation sites and the
proportion of O-glycopeptides then were determined at the peptide level. Finally, the N-glycans were confirmed
and quantified using the N-glycan profile. Results show that the structural heterogeneity of pro-UK is mainly
caused by glycosylation. All T,; were fucosylated, and 6.4% of S ;5,0 Was O-glycosylated with two kinds of
oligosaccharides with a ratio of 6.0% and 0.4% respectively. All N,,, positions were N-glycosylated by more than
ten types of glycans, among which A2F and A3F accounted for 80% of the total. The assessment of glycosylation
heterogeneity of pro-UK will provide a reference for quality standardization.
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Figure 1 Comparison of deconvoluted intact mass spectra of pro-
UK with different treatments
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Table 1
A2F refers to disialo, galactosylated, fucosylated, biantennary

Observed M, of pro-UK with different modifications.

N-glycan. A3F refers to trisialylated, galactosylated, fucosylated,
triantennary N-glycan. A4F refers to tetrasialylated, galactosylated,
fucosylated, tetraantennary N-glycan. O-glycanl refers to Hex-
HexNAc-Neu5Ac. O-glycan 2 refers to Hex-HexNAc-Neu5Ac,

Expected Observed Error

M, M, (ppm)
+ A2F, +Fuc 48 658.75 48 656.60 44
+ A2F, +Fuc, +O-glycan 1 49 315.33 49314.20 23
Or + A3F, +Fuc
+ A3F, +Fuc, +O-glycan 1 49 971.92 49972.60 14
Or + A4F, +Fuc
+PNGase F +Fuc

+Fuc, +O-glycan 1

Reduced +Fuc
+PNGase F +Fuc, +O-glycan 1

Sample Modification

Untreated

46 306.63 46307.20 12
46 963.21 46962.60 13
46 330.87 46330.00 19
46 987.45 46985.00 52
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Figure 2 MS/MS spectrum for peptide T33 with an N-glycosyl-

ation site

Table 2 Observed M, and ratio of peptides with N/O-glycosyl-

ation site

Expected Observed
Peptide Modification xp

Ratio
Error Response

) M, 1%
T33 Deamidation 1599.73 1599.72 0.01 - 100
T1 +Fuc 2735.16 273517 0.01 - 100
T14 - 111059 1110.58 0.01 1079862 93.6
+0O-Glycan1l 1766.82 1766.80 0.02 68 701 6.0
+0O-Glycan2 2057.91 2057.92 0.01 5069 04
2.5€6 -
2e6 - T1+Fue
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Figure3 MS/MS spectrum for peptide T1 with an O-linked fucose
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Figure 4 MS/MS spectrum for peptide T14 with an O-glycan 1
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Figure 5 Annotated fluorescence (FLR) chromatograms from the HILIC-UPLC/FLR/MS analysis of pro-UK
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