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Yeast extracellular expression system for "difficult-to-express" proteins
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™ Introduction

Using recombinant yeast in extracellular production of
industrially useful proteins, including diagnostic antibodies or
enzymes, simplifies the downstream purification process,
because certain steps, including cell lysis and subsequent
clarification of the extract, are not necessary. Moreover,
purification of secreted protein from yeast culture medium is
much simpler than that from clarified cell lysate, because the
former contains fewer endogenous proteins. However,
depending on the protein to be expressed, the host cells
show impaired growth upon induction, resulting in poor
production of the target protein.

™ Results

We established a novel yeast extracellular expression system
that is capable of synthesizing a certain range of so-called
"difficult-to-express" proteins. In this expression system,
recombinant yeast cells resting in stationary phase (ODsso =
3—4) are suspended in a small aliquot of inducing medium to
form a high cell-density culture (e.g., ODsso = 15). When
applied to yeast strains harboring Lentinula edodes laccase
(Lecl or Lec4)-expressing plasmids, this high cell-density
system allowed the host cells to synthesize increased amounts
of laccase, which resulted in a > 1000- to 6000-fold higher
yield than those obtained in a classical growth-associated
manner. The resting cells required vigorous aerobic agitation
for the maximum production.

™ Perspectives

The performance of the novel expression system varies
depending on the proteins to be expressed. The production
system works for laccases and other foreign enzymes, but not
for beta-galactosidase from Aspergillus oryzae or Escherichia
coli, or antibodies including a single chain Fv fragment. This
and some other data suggest involvement of stationary
phase-specific endoplasmic reticulum (ER) chaperons that act
on a certain range of secretory proteins. The identification of
the ER chaperons that facilitate efficient expression of
antibodies and elucidation of the molecular mechanisms
behind induction-dependent plasmid loss and cellular toxicity
will be our future works.
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[Figure 1]

Summary of this study

Extracellular production of certain kinds of proteins causes serious growth retardation
of host cells, which is occasionally accompanied with significant loss of the expression
plasmid, probably due to ER stress upon induction (left panel). The right panel shows
the high cell-density expression system that we established in this study. The
recombinant yeast cells no longer proliferate in the dense suspension. Instead, the
expression plasmids in the cells are stabilized, which results in increased production of
the target protein. Some stationary phase-specific chaperons, and hence ER capacity,
are also involved in efficient production
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[Figure 2]
Upper panel: Experimental outline of the high cell-density expression system. Lower
panels: Lec-expressing strain (FGY217(pBGlcc), panel A) and LecA-expressing strain
(FGY217(pBGlccd), panel B) were suspended in the inducing medium to give the
depicted cell concentrations. The turbidity increase (represented as End OD660) of
the culture and liberated laccase activity (bars in black) were measured. The bars in
white represent laccase production per cell, which is obtained by dividing laccase
activity (mMUL") by the end ODizo value.
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