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Table 1  Comparison of pharmaceutical glycoprotein production by different expression systems'’
Features Bacteria Yeasts Higher eukaryotes
Relevant species E. coli Saccharomyces cerevisiae Chinese hamster ovary cells ( CHO)

Pichia pastoris

Genetic manipulation Very easy Easy
Substrate cost Low Low
Productivity Very high High

Secretion Into periplasm ( Gram-negative bacteria)
culture medium (Gram-positive bacteria)
Glycosylation Rarely occurs

Protein folding Often refolding necessary

Into culture medium

Hypermannosylated

Refolding sometimes

human embryonic kidney cells (HEK)
difficult

High

Low

Into culture medium

Humanlike glycosylation

No folding problems

Potential virus Low Low Rather high
1.1 SEEZRRERS HMIF AR

1986 4F, A Ak 4l 21 4F 4 25 (1 % T IR 309 )
(TPA) 1A 55 — AN 345 LT 14 T 1 B il 5L s 4 4 g
M mEAEHEAY . &4 Hik, WH 60 -
T0% W F 4 8 A AR FLah P b AR . h
G RO 41 g (CHO) J2& B A 55 4 & H I W 7L 3
g B Fk, A 40 B BR, o N 2R IR IR B 4l g (HEK)
T 44 B AN (BHK) /s BLH 86 9% 41 g (NSO)
FINHL M 40 g (PERC. 6) ™' & 0 0k — 45 WF 5%

(A) (B) (©)

Asn-X-Ser/Thr Asn-X-Ser/Thr

L5055 FORZ A W AN 4 1 R TE R ST L, W FL B
Py 4 Mok 1) 32 B S AE T L A AR AR B AR A R C
AL WL s ) NSRBE LLE & B2 &
B (B 1-AB) i 9% BE U O g 1 8 B 2 4L (1
1-C) o AN AR U 3L 50 0 4 T R 2 i) G ik 5K
WASEEAMFE . Fl, AR B A RIE od,3
LIPS B (ad, 3-CalT) , [ & 5 o, 3~
F FUREAE U AR R S B SN . VR /D A R I

W N-acetylglucosamin(GlcNAc)
@ Mannose(Man)

O Galactose(Gal)

<] Fucose(Fuc)

L g N-Acetylneuraminic acid

Asn-X-Ser/Thr

1 EEANTREEELER

Fig. 1 Different glycosylated forms of glycoproteins. A: Hydrid type, B: Complex type, C: Heavy mannose type.
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Fig.2 Ndinked glycosylation in archaea and prokaryotes.
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Fig.3 Ndinked glyosylation in Eukaryotes.
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Fig.4 Comparison of the N-Glycosylation Pathway in humans and yeast, and the humanized N-inked glycosylation pathways

in S. cerevisiae.
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Abstract: Theraputic glycoprotein is increasingly important for human health with new developments of the recombinant
DNA technology and the protein glycosylation theory. Most glycoproteins are produced in mammalian cells with high cost
and low yield as the bottleneck in production. Bacterial expression systerm is important but rather diffcult by the restriction
of both theory and technology. Therefore, yeast glycoprotein expression systems have been established, and they are of the
utmost importance. This review summarized N-inked glycosylation processes of the different expression systems and
genetic engineering of the glycosylation pathways to “humanized” glycoproteins.
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