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The Use of Aqueous Two-Phase Separation for 

the Recovery and Purification of pDNA 

This project aims to develop a method using preferable ATPS conditions for the 

recovery and purification of plasmid DNA from crude bacterial lysate.

1. Identify, test, and select ATPS conditions where preferential recovery of  

pDNA purified using current methods is observed. 

2. Demonstrate recovery of pDNA  using ATPS on crude bacterial lysate. 
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The use of plasmid DNA for mRNA vaccine production. Adapted from Sigma Aldrich

• Polymer/salt & alcohol/salt ATPS 

systems to be tested

• Different polyethylene glycol 

molecular weights and pH values

5-9 to be tested (where DNA is stable)

• PEG mw and pH influences partitioning

behaviour of pDNA
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Schematic representation of a phase 
diagram of ATPS. Iqbal et al. 2016

Zakharova et al. 2002

• Higher pDNA presence in a 

phase indicates preferable 

partitioning

• pDNA will thereafter be 

recovered and purified

• Current methods for biomolecule 

purification are expensive, 

experience technical difficulty, 

and have limited scaling abilities

• Aqueous two-phase separation 

(ATPS) poses as an attractive

alternative to mitigate these 

limitations

• South Africa remains unable to manufacture its own vaccines and relies on 

international suppliers

• This results in high costs and delays

Current method for plasmid purification. New England Biolabs

• Supercoiled plasmids need to be 

isolated as this is the most stable and 

useful conformation

• Gel electrophoresis is used to 

monitor pDNA conformation 

• Fluorescence spectrophotometry to 

be used for pDNA quantification in 

each phase  

Supercoiled plasmid

Picogreen assay comparing filters


