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Analysis of the redox state in a reconstituted cell-free protein synthesis system (PUREfrex®) '
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1. PUREfrex®

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

2. Reducing reagents used in this research
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3. Oxidation and cysteinylation of
proteins in the current PUREfrex
during long incubation

PUREfrex"2.0
{ +/- DHFR DNA
4 incubation at 37°C for 0,4, 8 and 24 h
4 SDS-PAGE under reducing and non-reducing condition
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Several proteins in the current PUREfrex were oxidized after long incubation.

PUREfrex"2.0 Solution II (Protein Mix)
4 + Solution I (Buffer Mix) containing 0, 0.1, 0.3 or 1 mM Cys and 0 or 2 mM DTT
4 incubation at 37°C for 0 and 24 h
4 SDS-PAGE under non-reducing condition
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The amount of oxidized proteins was dependent on the concentration of cysteine.

PURE frex"2.0 Solution Il (Protein Mix)
4 + Solution I containing 1 mM Cys and 2 mM DTT
4 incubation at 37°C for 24 h
4 +/- reductive alkylation
4 MS/MS analysis

Peak chromatogram of fragment ions
(m/2=458.45)
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EF-Tu (WT, C82A, C138A, C82A/C138A)
4 + Solution | containing 1 mM Cys and 2 mM DTT
¥ incubation at 37°C for 24 h -
{4 SDS-PAGE under reducing and non-reducing condition
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Two cysteines of EF-Tu were cysteinylated after incubation with Solution I.

2mMDTT
4 + each component in Solution |
4 incubation at 37°C for 24 h
4 Ellman’ s assay
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4. Comparison of reducing reagents
4-1. Influence on the components of PUREfrex

PURE frex"2.0 Solution Il (Protein Mix)
{ + Solution I (Buffer Mix) containing
indicated reducing reagent and 0.3 or 1 mM Cys
{ incubation at 37°C for 0 and 24 h
4 SDS-PAGE under non-reducing condition

Indicated reducing reagent
4 + Solution | (DTT)
} incubation at 37°C for 24 h

4 Ellman’ s assay
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Reduction activity of GSH, Cys or 2ME did not
change after incubation with Solution I.

Most of protein components were not oxidized after incubation with
Solution | containing GSH, 2ME, or MPD.

4-2. Synthesis of proteins without a disulfide bond

PURE frex"2.0 containing indicated reducing reagent PURE frex"2.0 containing indicated reducing reagent

4 +GFP DNA { +/- DHFR DNA
¥ incubation at 37°C for 4 and 24 h ¥ incubation at 37°C for 4 and 24 h
of of iszed GFP { SDS-PAGE under reducing and non-reducing condition
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Fluorescence of synthesized GFP was same regardless

of reducing reagents. Synthesized DHFR was less oxidized in case of using GSH, 2ME and MPD.

4-3. Synthesis of proteins containing disulfide bonds

PURE frex°2.0 containing DTT or GSH
4 +GSSG and 4 uM DsbC
4 +/- Acid phosphatase (AppA) DNA
4 incubation at 37°C for 4 h

4 SDS-PAGE under reducing and non-reducing condition
AppA enzymatic activity assay

PURE frex"2.0 containing DTT or GSH
} + oxidized glutathione (GSSG) with indicated concentration
4 +/- Alkaline phosphatase (AP) DNA
¥ incubation at 37°C for 4 and 24 h
4 SDS-PAGE under reducing and non-reducing condition
AP enzymatic activity assay
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- Reducing reagents influenced on the formation of correct disulfide bonds
PUREfrex"2.0 containing indicated reducing reagent within and between synthesized proteins

4 +/- Trastuzumab HC and LC DNA




