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Abstract

PUREfrex® is a cell-free protein synthesis system based on the PURE (Protein synthesis Using Recombinant Elements) system. PURE system is a reconstituted cell-free protein synthesis system, which consists of
only purified factors necessary for transcription, translation and energy regeneration. The PURE system has the unique features. It contains less contaminant such as nucleases and proteases, and the composition
of the reagents can be easily adjusted in accordance with the purpose. We refined the preparation methods of all components that were purified from E. coli and developed the new PURE system as “PUREfrex®”. The
latest version of PUREfrex® is PUREfrex® 2.0, which has the productivity of GFP and E. coli dihydrofolate reductase reaching to approximately 1 mg/mL in simple batch mode. The product is easily purified by simple
method, and also it is directly applicable to cell-based assay even without purification because of very low endotoxin level.

Here we report three topics about PUREfrex® 2.0 and PUREfrex® 2.1.

1. AT-rich codon at the N-terminal region of ORF facilitates the productivity in various proteins including proteins containing disulfide bonds and membrane proteins.

For example, 600 pg/mL of heavy chain of Trastuzumab could be synthesized from the template DNA containing AT-rich codon at the N-terminal region.
2. Reducing reagents in the reaction mixture have influence on the formation of disulfide bonds in the synthesized protein.

When alkaline phosphatase (AP) was synthesized in the presence of DTT, synthesized AP was not active, while synthesized AP with reduced glutathione (GSH) was active.
3. Functional aglycosylated IgGs such as Trastuzumab and Nivolumab could be synthesized with a productivity of 30-120 ug/mL under the optimized condition.

PUREfrex®; based on the PURE system technology E. coli-based cell-free protein sysnthesis system

The PURE system is a reconstituted cell-free protein synthesis system, which consists of only purified factors
necessary for transcription, translation and energy regeneration.
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1. N-terminal codon and protein synthesis

The amount of product synthesized from the template DNA Relationship between protein synthesis
with different N-terminal codon and GC contents of N-terminal sequence
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Reducing reagents influence on the formation of correct disulfide bonds within and between synthesized polypeptides.
3. Synthesis of functional aglycosylated IgG Summary of synthesis of various IgGs using PUREfrex
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