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In this work, we attempted the application of cell-free protein synthesis technology for the rapid generation of truncated
enzymes. Truncated DNAs of a transaminase were PCR-amplified and directly expressed in cell-free protein synthesis
reactions. Variants of the transaminase were rapidly prepared and analyzed for their enzymatic activity. Described method
that combines the PCR and cell-free protein synthesis technologies will offer a versatile platform for the rapid generation of

optimally modified protein species.
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Table 1. Oligonucleotide primers used in this study
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woll= T7 terminator7} =Y E =2 3t th(Table 1 Z3).
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FHE CE U HE

FAZ G E OHS A% FE A 24 LS o
It 2t} 57 mM Hepes-KOH (pH8.2), 1.2 m M ATP, 7} 0.85
mMe] GTP, UTP, & CTP, 0.64 mM cAMP, 200 mM
potassium glutamate, 80 mM ammonium acetate, 34 pg/ml

Oligonucleotide Orientation Sequence(5 " -3 ")
T7P-15UP* Forward TCGATCCCGCGAAATTAATACGACTCACTATAGG
Vi Backward ATGATGATGATGATGATGTTAGGCAACCTCGGCAAAGAC
Vi-60 Backward ATGATGATGATGATGATGTTAGTCGAACGGCGTCTTGCT
V§-120 Backward ATGATGATGATGATGATGTTACAGCGCAATAGCACAGCC
V£-180 Backward ATGATGATGATGATGATGTTAATAGGTCACGCAGCCCCA
V£-240 Backward ATGATGATGATGATGATGTTAGGCGCCCTCGCGCTGGAT
V£-300 Backward ATGATGATGATGATGATGTTAGGTCACGCCGTGATAGGC
Mega-F Forward TCGATCCCGCGAAATTAATACGACTCACTATAGGGAGACCACAACGGTTTCCCTCT
AGAAATAATTTTGTTTAACTTTAAGAAGGAGATATACATATG
Mega-B Backward CAAAMAACCCCTCAAGACCCGTTTAGAGGCCCCAAGGGGTTATATGTCGACTTATT

*Fifteen extra base pairs were added to the 5° end of the T7 promoter in pK7 for its optimal transcription by T7 RNA polymerase
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Figure 1. Assay scheme for the expressed transaminases.
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Second PCR First PCR
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Figure 2. PCR-preparation of the truncated templates for cell-free
protein synthesis. After the first PCR step using the forward
primer and different backward primers to generated the truncated
templates, second PCR reactions were conducted to add the
regulatory elements to the ORFs. Details are described in Materials
and Methods. The numbers of truncated amino acid residues are
indicated.

M Noooplasmid 50 54 150 120 60 0

DNA DNA

PCR-amplified genes of the truncated Vf

Figure 3. Expression of the PCR-truncated genes. 2.0 of the reaction
mixture was loaded on Tricine-SDS-PAGE and stained with
Coomassie brillant blue.
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Figure 4. HPLC analysis of the cell-free expressed Vf variants.
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