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Partitioning of proteins in aqueous two phase systems has emerged as one of the
important downstream processing techniques in biotechnology. The phase behavior of
aqueous two-phase polymer system containing a new pH-responsive polymeric amino
acid (PAA) and polyethylene glycol (PEG) was investigated as a function of pH, salt
concentration, and polymer concentration. The effect of pH and salt concentration on the
partitioning behavior of bovine serum albumin (BSA) and cytochrome c¢ in the PAA-PEG
system was also studied. Unlike the BSA, the cytochrome ¢ was found to preferentially
partition into the PAA-rich (bottom) phase under all conditions ’of pH and salt
concentrations considered in the study. Electrochemical potential difference was found to
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CHAPTER 1

INTRODUCTION

Advances made in molecular bioloéy and recombinant DNA technology have made
possible the production of unprecedented number of new proteins important to the food,
pharmaceutical, medical and chemical industries. In most cases the proteins of interest
are produced in a highly complex mixture of contaminating proteins, cell wall material,
and nucleic acids. Separation from these complex mixtures is frequently complicated by
the labile nature of the desired products and by the stringent final product purity
specifications. This explains why downstream processing usually accounts for the highest
part of the production costs of proteiné. Thus, separation and purification of proteins is a
critical element of modern process biotechnology because it provides a vital link between

laboratory discoveries and large-scale productions.

In recent years there has been an on-going interest for the development of innovative and
efficient separation and purification methods in the biotechnology industry. Liquid-liquid
extraction, using aqueous two-phase systems (ATPS), shows promise as a cost effective,
large-scale process that can achieve high selectivity and purity requirements. This novel
separation methodology exploits the remarkable fact that many aqueous polymer-
polymer systems, under appropriate solution conditions, can spontaneously separate into
two water-based, yet immiscible, phases. The phases offer different physical and

chemical environments, which allow for the selective partitioning of proteins and other






