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Fig. 1  Schematic representation of protein folding quality control degradation and secretion in yeast. Chaperone BiP could bind with nascent peptide
and facilitate the folding progress by consuming ATP; Foldase PDI further accelerates the protein folding process by formation of correct disulfide bonds
mediated in a cycle of Pdi and Erol; Nascent glycoproteins are bound by calnexin and mediated to correct folding and processing of the N — glycans.

Correctly folded and processed proteins are released to transport vesicles while failed folding leads to binding by the BiP complex and targeting to ERAD.
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Fig.2  The unfolded protein response in the yeast. Upon ER stress BiP (Kar2) dissociates from Irelp which causes dimerization of Irelp in the ER
membrane. Dimerization causes transautophosphorylation of the kinase domain (K) and simultaneous activation of the endoribonuclease (R) activity.
Activation of Irel p initiates an unconventional mRNA splicing reaction. Haclp could be translated from the spliced HACI mRNA and bind with

UPRE and activate target genes coding for chaperones foldases lipid synthesis etc.
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Genetic engineering of Pichia pastoris expression system
for improved secretion of heterologous proteins — A review
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Abstract:Due to the potential for producing soluble correctly folded protein with high yield Pichia pastoris is currently
one of the most effective hosts for the expression of heterologous proteins. However limitations of expression efficiency are
often reported for many different heterologous proteins. Accumulating evidences suggest that protein folding and processing
of heterologous protein is a major bottleneck during secretion process in yeast. Apart from optimization of the fermentation
process the current strategies for strain engineering for improving protein secretion are focused mainly on folding and
processing and systematic engineering by high-throughput screening for potential secretion enhancers. This article reviews
the genetic engineering progresses of these aspects.
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