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Exploration of the template DNA sequence suitable for the E.coli-based

reconstituted cell-free protein synthesis system (PUREfrex®)



PUREfrex

PUREfrex is based on the PURE system technology.

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

Ref: Shimizu Y. et al. (2001) Nat. Biotechnol., vol. 19, p. 751-755.

Advantage

+ Low level of contamination
« Easy to adjust composition
« Usable of PCR product as a template DNA

Example of protein synthesis
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Why is the synthesis efficiency different ?

« amino acid sequence
« nucleotide sequence




5’ UTR of the template DNA for PUREfrex

Currently used sequence (derived from T7 gene 10 UTR)

1 3

Stemloop region is necessary for
efficient transcription reaction and
stabilization of the transcript.

AT-rich region binds S1 protein of
30S ribosome subunit and increases
translation efficiency.

SD (Shine-Dalgarno) sequence binds 3'-
terminus of 16S rRNA and localizes
mRNA to the start position of translation.




SD and Spacer

Long SD sequence

< 10 nt spacer

Currently used SD sequence

: currently used

5-12 nt spacer sequence (control)

Short SD sequence

8-10 nt spacer



AT-rich (Epsilon) and SD

/ AN

currently used
sequence (control)

SD sequence No Short Currently used Long

X X A A
(+) Epsilon X O O O

(-) Epsilon



AT-rich

currently used
sequence (control)

AT-rich region No <10 nt > 12 nt

X A O




Stemloop

currently used
sequence (control)

Stemloop region 3nt 6 nt

A O




Stemloop and AT-rich

currently used
sequence (control)

R ——

6nt-SL
AT-rich region No <12nt > 15 nt

X A O




Other proteins

control
SL-AT10ta
6nt-AT21
6nt-AT15at



Summary
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6 nt for efficient transcription

essential for translation in PUREfrex
> 12 nt for efficient translation

essential for translation in PUREfrex
> 3 nt for efficient translation
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