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Abstract: Increasing fungi have been developed as hosts of heterologous expressionfor the production of

pharmaceutical proteins and enzymes in the last two decades. With the deepening research on the

heterologous expression systems of fungi, people have gradually understood that the fungal

N-glycosylation system is visibly different from that of higher animals, which has become a technological

EEWH: THERARCH S SZ R «—F— B — %5 H (20202BDHS80007);  [F 5 T & #F A& 115812021 YFA1301302)

Supported by: Technology Innovation Guidance Program “the Belt and Road” General Project of Jiangxi Province
(20202BDH80007); National Key Research and Development Program of China (2021 YFA1301302)

*Corresponding author: E-mail: Zengtx001@aliyun.com

Received: 2021-12-17; Accepted: 2022-01-29; Published online: 2022-03-31



WROR 855 FLR N-FEHAL R GeAE R 08 rh T 7o it e 3421

obstacle for fungi to produce higher animal-derived glycoproteins. This paper reviews the research
progress of fungal N-glycosylation system in heterologous expression. Specifically, we introduced the
detection techniques and transformation strategies of N-glycosylation in fungi, and compared the

N-glycosylation system between fungi and higher animals, aiming to provide reference for the

animalization and even humanization of fungal N-glycosylation system in the future.
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Table 1 Heterologous proteins produced by fungi as hosts
[Ek7S FIREH BEIH A FKik 27 30k
Strains Heterologous proteins Gene donors Yield (mg/L) References
A. nidulans IL6 Homo sapiens 5 [5]
A. sojae IL6 Homo sapiens 300 [6]
T reesei Cellobiose dehydrogenase Phanerochaetechrysosporium 150 [7]
Thermophilic xylanase B Dictyoglomusthermophilum 200—1 000 [8]
A. niger Manganese peroxidase Phanerochaetechrysosporium 100 [9]
Erythropoietin Homo sapiens 1.8 [10]
A. oryzae Chymosin Bos taurus 156.1 [11]
Anti-EGFR VHH Lama glama 73.8 [12]
Lysozyme Homo sapiens 24.6 [13]
Y. lipolytica Human interferon a2b Homo sapiens 1483 [14]
Cytochrome P450scc Homo sapiens - [15]
S. cerevisiae GM-CSF Homo sapiens 285 [16]
hirudin Hirudo 40-500 [17]
Insulin Homo sapiens - [18]
H. polymorpha HPV type 16 L1-L2 chimeric protein human papilloma virus 132.1 [19]
Lipase Yarrowialipolytica 2700 [20]
IGF-1 Homo sapiens - [21]
P. pastoris Endoxanthanase Microbacterium 501.12 [22]
Single-chain variable fragments (ScFv) Homo sapiens - [23]
Anti-CH2 Homo sapiens 150 [24]
GH78-a-1-thamnosidase Aspergillus terreus - [25]

e~ ORI ™ R DR R (mg/L) R

Note: —: The yield is not indicated in the reference or that the yield is not expressed in mass concentration (mg/L).
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Figure 1

Different N-glycan structures. A: High mannose structure in fungi; B: Oligomeric complex

N-glycans in animals; C: Oligomeric heterozygous N-glycans in animals.
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Figure 2 Synthesis of the N-glycans. A: N-glycosylation of glycoproteins in fungi and mammals. B:
Dol-PP-GIcNAc,Mans was synthesized on the outer membrane of endoplasmic reticulum. C:
Dol-PP-GIcNAc,Mans was transferred into endoplasmic reticulum intima to gradually synthesize; D:
Dol-PP-GlcNAc,ManyGlc; Oligosaccharide transferase (OST) attaches GlcNAc,ManoGlcs to the asparagine
residue of the Asn-X-Ser/Thr sequence to create Asn-GlcNAc,Mang, which is subsequently pruned to
Asn-GlcNAc,Mang and exits the endoplasmic reticulum; E: Asn-GIcNAc,Mang synthesized high mannose

structure in fungal Golgi; F: Asn-GlcNAc,Mang synthesized complex or heterozygous oligomeric N-glycan
structures in higher animal Golgi matrix.
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Table 2 Genes for fungal N-glycosylation system modification

=S, ite

Gene Enzyme Function

e = i A EZPUN
Genetic alteration Strains References
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TE GlcNAc,Mang 3 i H 22 b ol fiBR
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