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Recent Advances in the Production of Heterologous Proteins in
Filamentous Fungi
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Abstract: Filamentous fungi can secrete large amounts of proteins, glycosylate proteins and grow faster than plant, insect or
mammalian cells. With the advances in fungal molecular genetics, strain improvement, and especially fungal genomics, filamentous
fungi are developed as microbial cell factories for the production of heterologous proteins. This review focuses on recent
developments of filamentous fungi as production hosts, such as protein quality control mechanisms, the secretion pathways, protein
modification, strain stability, and most importantly the application of functional genomics in protein expression. At the same time, the

strategies for improving heterologous protein production were also discussed in details.
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Table 1 Yields of the major heterologous proteins produced in filamentous fungi

Heterologous protein Expression system  Donor Yield / (mg/L) Refs
Thaumatin A. awamori Thaumatococcus daniellii 150 [19]
a-galactosidase A. awamori Cyamopsis tetragonoloba 12 [13]
Bovine prochymosin A. awamori calf 1000 [13]
Interferon A. awamori human 2000 [13]
llama variable heavy-chain antibody fragments (VHHs) ~ A. awamori human 7.5 [26]
Interleukin 6 A. niger human 150 [16]
Porcine pancreatic phospholipase A A. niger pig 10 [74]
Hen egg white lysozyme A. niger hen 209 [75]
tissue-type plasminogen activator (t-PA) A. niger human 12 [58]
I1gG1 (x), trastuzumab A. niger human 900 [14]
Fab’ antibody fragment A. niger human 1200 [14]
Mn-dependent peroxidase A. niger Phanerochaete chrysosporium 100 [76]
Neoculin A. oryzae Curculigo latifolia 2 [20]
Aspartic proteinase A. oryzae Rhizomucor miehei 3000 [15]
Phytase T. reesei Aspergillus spp. 2000 [11]
Endochitinase T. reesei T. harzianum 130 [77]
Xylanase 2 T. reesei Humicola grisea 500 [78]
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