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Abstract 

Cis,cis-muconic acid (MA) is a chemical that is recognized for its industrial value and is 

synthetically accessible from aromatic compounds. This feature provides the attractive 

possibility of producing MA from mixtures of aromatics found in depolymerized lignin, the 

most underutilized lignocellulosic biopolymer. Based on the metabolic pathway, the 

catechol (1,2-dihydroxybenzene) node is the central element of this type of production 

process: (i) all upper catabolic pathways of aromatics converge at catechol as the central 

intermediate, (ii) catechol itself is frequently generated during lignin pre-processing, and 

(iii) catechol is directly converted to the target product MA by catechol 1,2-dioxygenase. 

However, catechol is highly toxic, which poses a challenge for the bio-production of MA. In 

this study, the soil bacterium Pseudomonas putida KT2440 was upgraded to a fully 

genome-based host for the production of MA from catechol and upstream aromatics. At 

the core of the cell factories created was a designed synthetic pathway module, 
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