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Abstract: As one of the most critical post-translational modifications, glycosylation of therapeutic proteins
has a profound impact on their safety, efficacy and consistent. However, glycosylation is not a template-driven
process, therefore variability in the glycosylation pattern of a protein can arise. This makes challenges of glycan
analysis and control. Here, we review the overall control strategy, basic requirements for standardized protocols
and the novel technologies of glycosylation analysis to accelerate the development of therapeutic glycoproteins.

Key words: therapeutic glycoprotein; glycosylation analysis; overall control strategy

Harc Bl EARAYA =02 — U EARST
REEE A . L2020 - A BR 4 B AT+ 44 K 2549 0 ], B
AL 2 AR — MR R E B E A R
PR, £ 2 AR YL AR vh e A A 1, R

Wk B 3H: 2021-04-17; &[5 H }H: 2021-07-15.

FEETUH: R A AR ST ER S TR IUE (81803422); L
i BRI AARHEDH (20DZ2200700).

*@ IE# Tel: 86-21-50798176, E-mail: shaohong@smda.sh.cn

DOI: 10.16438/j.0513-4870.2021-0579

FVRIT RNE R AR AR e I B I R
B 712 G P SR A A AL ) 2 i R A5 A R A e
HEA B GRS REAR, A&
8 A A SRR I R P I e S 7, 2 Eh R O 52 A R AR
PRANRE S 56 72 Wl = 2K T W ) SE 1. B RAL T 0
N-JE 420 A0 L O3 45 48 56 1 Bl % W08 I I UL I A
C-HEHMAL . BT RARIAEM &R, KE AL
A7 T2 A AR R TR R A AT % R A A Y



< 2780 -

2324244 Acta Pharmaceutica Sinica 2021, 56(10): 2779 —2786

HE— B, BERACE S E R T k. Bk
ROUE: ZERE LR IEIE L7 SCROE A ) 2 ARV B2
AL R K i AT R0 2 R B SRR SR 2 A [
—HEREAAL SR AR . IR R A
TAWEE A T UL R RO — 5%
(1) B4R 2% B0 5 B DA S A2 ) D RE 1) B
TR, (E3R T7 W 5 1 (0 B 25 4k 73 B O T T 1
R, EV IR RSO R AE B B 4% 0 BT ) — A P

Figure 1  Recombinant human follicle stimulating hormone

(rhFSH) glycan heterogeneity
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Figure 3 Overview of glycan analysis procedure. MALDI: Matrix-assisted laser desorption ionization; ESI: Electrospray ionization; MS:

Mass spectrometry; IEF: Isoelectric focusing; CE: Capillary electrophoresis; clEF: Capillary isoelectric focusion; IEX: lon exchange chro-

matography; SDS-PAGE: Sodium dodecyl sulfate polyacrylamide gel electrophoresis; LC: Liquid chromatography; CID: Collision-induced

dissociation; ExD: Electron capture/transfer dissociation; HPLC: High performance liquid chromatography; HPAEC-PAD: High-perfor-

mance anion-exchange chromatography with pulsed amperometric detection; WAX: Weak anion exchange chromatography; HILIC: Hydro-

philic interaction liquid chromatography; PGC: Non-graphitizing carbon chromatography; GC: Gas chromatography
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Table 1  United States Pharmacopeia (USP) oligosaccharide system suitability mixture

1gG System Suitability

Reference Standard Glycan Released from
A GO, GOF, G1Fa, G1Fb, G2F, G2FS1, G2FS2 Human polyclonal 1gG by PNGase F
B Man5, Man6, Man7, Man8, Man9 Bovine ribonuclease B (RNase B) by PNGase F
C A mixture of bi-, tri-, and tetra- antennary oligosaccharides with Human o1 acid-glycoprotein by PNGase F

D

variable sialylation including G1S1, G2S2, G3S3
A mixture of sialylated bi- and tri- antennary complex type structures
with an additional sialic acid on one of the tri-antennary structures

Bovine fetuin by PNGase F
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