Reconstituted cell-free protein synthesis kit
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Protein synthesis from the bicistronic template DNA using the E. coli-based reconstituted

cell-free protein synthesis system (PUREfrex®)
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Reconstituted cell-free protein synthesis kit

PUREfrex® PURE frex’

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.

Concept of PUREfrex Example of protein synthesis using PUREfrex
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» Synthesis efficiency depends on the target proteins.

Advantages of PUREfrex

+ How does the nucleotide sequence of the template DNA

. Low level of contamination affect the synthesis efficiency?
« Easy to adjust composition « What is the optimum nucleotide sequence for synthesizing

« Usable of PCR product as a template DNA with PUREfrex?
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Optimum codon of the template DNA for PUREfrex

T7 promoter

SD

Reconstituted cell-free protein synthesis kit

PURE frex’

» Multiple codons shoud be used for each amino acid according to

their usage frequency in E. coli.
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TAA

6 -10 aa at N-terminus

» AT-rich codons shoud be used regardless of their usage frequency.
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Reconstituted cell-free protein synthesis kit

Effect of deletion of 5 UTR in the template DNA for PUREfrex PURE frex”

—

__T7promoter [ Stemloop [ ATrich _ [SD o I S A1
Synthesis efficiency
GAAATTAATACGACTCACTATAGGGAGACCACAACGGTTTCCCTCTAGAAATAATTTTGTTTAACTTTAAGAAGGAGATATACCA 100%
(currently used)
GAAATTAATACGACTCACTATAGGG - ------------~- TCTAGAAATAATTTTGTTTAACTTTAAGAAGGAGATATACCA 50%
GAAATTAATACGACTCACTATAGGGAGA - ----------- {TCTAGAAATAATTTTGTTTAACTTTAAGAAGGAGATATACCA 85%
GAAATTAATACGACTCACTATAGGGAGACCACAACGGTTTCCC - - - ------------—--—----~- GAAGGAGATATACCA 10%
GAAATTAATACGACTCACTATAGGGAGACCACAACGGTTTCCCOTCTAGAAATAATTTTGTTTAACTTTAAG - - - - - ATATACCA 5%
T7promoter |  Stemloop |  ATxich | SD
( / \

P Stemloop structure is not required.

GGGAGA is required for efficient » More than 10 nt is required for » More than 3 nt is required for efficient

transcription by T7 RNAP. efficient translation in PUREfrex. translation in PUREfrex.
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Reconstituted cell-free protein synthesis kit

Protein synthesis from mono- and bicistronic template DNA PUREfrex®

—
Synthesis from DNA

- — L
T7pro AT-rich SD

\ mCherry
\ SfGFP

T T T T
0 50 100 150 200 250

Synthesis from mRNA Fluorescence (% of control)
== > MIX (control)
| | | | | |
0 50 100 150 200 250

Fluorescence (% of control)
» Protein synthesis from the upstream gene (mCherry) was up, while the downstream )
- . ® ;
5 gene (sfGFP) was down when bicistronic template DNA was used. o GeneFrontier



Reconstituted cell-free protein synthesis kit

Effect of deletion of 5’ UTR of the downstream gene PUREfrex®
I
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» SD sequence was required, but AT-rich region was not, for translation of the downstream gene.
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Reconstituted cell-free protein synthesis kit

Effect of deletion of 5’ UTR of the upstream gene PUREfrex®
I
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» Deletion of AT-rich region or SD sequence in the upstream gene increased translation

of the downstream gene only with AT-rich region in the 5' UTR. .
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Reconstituted cell-free protein synthesis kit

Translational coupling in UAAUG (stop and start codon) PURE frex®
I
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» Stronger SD sequence resulted in the increase of translation of the downstream gene.
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Summary PURE /rex
I

Protein synthesis from the bicistronic DNA using PUREfrex

» Protein synthesis from the upstream gene (mCherry) was up, while the downstream gene

(sfGFP) was down when bicistronic template DNA was used.

» SD sequence was required, but AT-rich region was not, for translation of the downstream gene.

» Deletion of AT-rich region or SD sequence in the upstream gene increased translation

of the downstream gene only with AT-rich region in the 5' UTR.

» Stronger SD sequence resulted in the increase of translation of the downstream gene.

SD sequence, not AT-rich region, is important for efficient translation
of the downstream gene.
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