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Table 1. Non-Saccharomyces yeasts for heterologous gene expression

Yeast

Attributes

Candida utilis
GRAS status.

Kluyveromyces lactis

Can assimilate cheap biomass-derived sugars, such as sugar molasses and spent sulfite liquor.

Lactose-fermenting and growth on cheap C-sources such as cheese whey GRAS status.

Very high cell density (>100g DCW/L)
Contains endogenous plasmids to be used as vectors.

Pichia pastoris

Methanol-inducible AOX promoter (tightly regulated)

High cell densities (up to 150g DCW/L) on simple growth media
High heterologous protein expression levels (5-40% of cell protein) with efficient secretion (>1g/1)
Frequent absence of hyperglycosylation

Hansenula polymorpha

Stringently regulated strong promoters (MOX, FMDH etc.)

Stable, multi-copy integration of foreign DNA

Growth up to 45C.
Crabtree effect absent.
Yarrowia lipolytica

Grows on n-paraffins as sole C-source

Efficient secretion-signal recognition resembles that of higher eukaryotes

Schizosaccharomyces
pombe

Can correctly splice mammalian introns
Transcription start site similar to that in higher eukaryotes

Galactosylates proteins (as in higher eukaryotes)
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Table 2. The putative limiting steps encountered in the secretory production of heterologous proteins using yeast as host system

Nucleus ER Golgi Post-Golgi
Kev + Transcription » Translation « Protein processing « Post-Golgi process
processes « Signal recognition * Glycosylation * Cell wall passage
« Folding/modification
* Glycosylation
Putative « Stability of * Poor translation « Incorrect processing * Proteolysis
botlenecks expression vector « Misfolding » Hypermannosylation

« Fortuitous transcriptional
termination
« mRNA stability

degradation

» ER proteolytic
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Table 3. Protease-deficient strains of S. cerevisiae useful for heterologous protein production

Mutant Enzymes Type Location Application
pep4 Proteinase A (PrA) Aspartic protease; endoproteinase Vacuole HBsAg [4]
Human nerve growth
hormone [19]
prbl Proteinase B (PrB) Serine protease-subtilisin family Vacuole Intracellular production [1]
Endoproteinase
prcl Carboxypeptidase Y (CpY)  Serine carboxypeptidase Vacuole Hirudin [11]
kex2 Kexin Serine protease; endoproteinase Golgi Rhizopus oryzae lipase [21]
Cleavages on the C-terminal
side of dibasic residues
kexl Carboxypeptidase D Serine carboxypeptidase Golgi Hirudin [11]

Cleavages on the C-terminal

side of basic residues

Aspartic protease; endoproteinase
Cleavages on the C-terminal

side of basic residues

Aspartic protease; endoproteinase
Cleavages on the C-terminal

side of basic residues

vpsl Yapsin 1
(YAP3p)

vps2 Yapsin 2
(MKC7p)

Plasma-membrane Insect diuretic hormone [6]
Human parathyroid
hormone [13]

Plasma-membrane Insect diuretic hormone [6]
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