Theories and Applications of Chem. Eng., 2021, Vol. 27, No. 1 454

Eukaryote-mimicking synthetic translation system in bacteria for high quality protein
production

ol

‘9—6_ ) OO %_10]—, CI)Z]!%—?:]—’
Aot

(swseo@snu.ac.kr’)

gt

Bacteria are capable of fast protein expression, since they are adopting coupled
transcription and translation processes. However, transcription—translation coupling often
give rise to truncated, low quality protein production. Here, we developed a synthetic
protein quality control (ProQC) system, inspired from eukaryote translation process. The
ProQC system enables translation only when both ends of mRNAs are present and
followed by mRNA circularization and hybridization. We proved that the ProQC system
selectively translates intact mRNA, resulting in dramatically improved the full-length
protein synthesis, up to 2.5-fold, without changing the transcription or translation
efficiency. Moreover, we produced some valuable biochemicals with the high quality
enzymes expressed by the ProQC system and could improve the production up to
2.3-fold. We believe that our promising ProQC system can be applied to universal
industries.

ofetF S O/EH S& Aerd Hli1s 20218





