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ABSTRACT

Protein A, G and L are immunoglobulin binding proteins isolated from the cell wall of certain
gram positive bacteria. The interaction between the binding domain of these proteins and the
immunoglobulin molecule occur without affecting the functional Fc region of the antibody,
thus making them an ideal tool for antibody purification. The capacity of protein A to bind
IlgG with such high affinity is the driving motivation for its industrial scale use for
immunoglobulin purification such as in chromatography resins. A major disadvantage
however, is the inability of protein A to bind certain subclasses of 1gG as well as IgG from
certain species; a pitfall that can be overcome with the display of either protein G in
combination with protein A, or with protein L which binds a range of immunoglobulin based
on light chain interactions. Here we display both the binding domain of protein A with the
binding domain of protein G on a single platform; the surface of polyhydroxyalkanoate
(PHA) biopolyester granules. We also produce a PHA granule displaying the binding domain
of protein L. This was achieved via fusion and expression of the genes for these
immunoglobulin binding bacterial proteins and the phaC gene on a single plasmid construct.
The phaC gene codes for polyhydroxyalkanoate synthase (PhaC), a critical enzyme involved
in PHA granule production in the bacterial host and which remains covalently attached to the
surface of the PHA granule. When transformed into an E.coli strain engineered for
polyhydroxyalkanoate (PHA) bead production, the functional PhaC allows for the self-
assembly of intracellular PHA beads with the immunoglobulin binding proteins expressed on
their surface. Based on the results of this study, these novel beads provide us with added
functionalities and significantly increased immunoglobulin binding efficiency when
compared to commercial standards, which could lead to an up-scaled production of novel bio

polyester beads to serve as an ideal tool for immunoglobulin purification.
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