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Abstract

Polyhydroxyalkanoates (PHAS) are naturally occurring biopolyesters, synthesized by a
large range of bacteria and deposited as small spherical water-insoluble cytoplasmic
inclusion bodies containing hydrophobic polyester core surrounded by a phospholipid
monolayer and associated embedded proteins. The most common form of PHA

identified in bacteria is polyhydroxybutyrate (PHB).

Formation of PHA beads requires three important enzymes with PHA synthase (PhaC)
being the most important, catalysing the final stereo-selective conversion of (R)-3-
hydroxyacyl-CoA thioesters into PHA. Increasingly beads are used as microbeads,
which display surface immobilised proteins for a range of applications in biotechnology

and medicine.

However, functionalised PHA beads are largely produced in Gram-negative bacteria
which contain endotoxins that are known to co-purify with the beads and are considered
undesirable in medical applications. In addition, despite extensive research towards
understanding PHA synthases, to date no structural data is currently available.

Here it was shown that functionalised PHB beads can be produced in vivo for both the
purification of antibodies and the display of medically relevant antigens (e.g. Hepatitis
C) on the surface of PHB beads from the Gram-positive bacterium L.lactis. In addition,
it was shown that PHA synthase from R.eutropha can be highly overproduced, remains

largely soluble and can be purified to greater than 90 % purity.

The results demonstrated and supported the use of PHB beads as a platform for the
production of functionalised PHA beads suitable for a large range of biotechnological or
medical applications. Although no structural data for PHA synthases are currently
available, our results demonstrate progress towards obtaining a three-dimensional

protein structure for PHA synthase (PhaC).
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