, 20237 v Byt Bl B R B G

20281CiliCIRRovndationySciencelandslechiriology”s cholarship
22 24 ] i i S

Research Scholarship for Overseas Students

Reprogramming Escherichia coli toward versatile 2
and low-carbon footprint chemical synthesis ¢=~ EERAS ;-..,

: . . . \\ \\\ I‘.d..l
Sefli Sri Wahyu Effendi and I-Son Ng SR
A r Department of Chemical Engineering, National Cheng Kung University, Tainan, Taiwan "’@a,,,;ﬁ' 'mﬂ““

*Corresponding author email: yswu@mail.ncku.edu.tw

The enzymatic capture and sequestration of CO, using carbonic anhydrase (CA) have been extensively studied as alternative
solutions for CO, mitigation. Since CA is the main enzyme to catalyze the reversible hydration of CO, to bicarbonate. Among
major evolutionary CA classes, human carbonic anhydrase (hCAIl) is one of the a-CAs that exists in red blood cells and
possesses high solubility and activity. Nonetheless, recombinant hCAIl has poor thermostability and reduces biocatalyst
efficiency. Research strategy: Dual promoters of heat shock and housekeeping proteins were employed to stimulate hCAll
activity in recombinant Escherichia coli under heat environments.

Functional application: The effectiveness of recombinant hCAIll as a biocatalyst is investigated for utilizing CO, release during
Bioresource Techmlugv 363 (2022) 127980 cadaverine (DAP) synthesis in vivo and mineralizing CO,-captured in vitro.
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Of all E. coli strains, co-expression of CH-J9-hCAll (CA.) with lysine
decarboxylase (CadA) in MG1655 strain showed a significant increment in
cadaverine titer from 18.0 to 36.7 g/L. On the other hand, the remained cells of

2.Evaluation of single and dual promoter efficiency in E. coli strains MG1655 harboring CA.,+CadA from cadaverine (DAP) synthesis sustained for
converting CO, through a two-column system and precipitating 57.9 mg-CaCoOs..
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