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ABSTRACT 

Vitamin B12 (adenosylcobalamin) is a water-soluble vitamin composed of a corrinoid ring that belong to the cobalamin family. 

The B12 is a key cofactor involve in several essential metabolic processes in the cell, including energy production, DNA 

biosynthesis and regulation, and the metabolism of amino and fatty acids. Interestingly, vitamin B12 is only synthetized de 

novo by some bacteria and archaea thus it biotechnological production is of great interest. Current industrial production is 

powered by Pseudomonas denitrifians and Propionibacterium freudenreichii strains. Still, B12 production yields are hampared 

by the low growth rates and lack of proper systems and synthetic biologly tools available for these strains. In addition, current 

bioprocess producing B12 are fuelled by complex and expensive culture media. Therefore, it is interesting to unravel 

alternative bacterial hosts for the cost-effective microbial production of B12. Here we use the natural B12 producer 

Pseudomonas putida KT2440 as cell factory towards this objective. P. putida KT2440 is a model microorganism and 

possesses an extremely versatile metabolism, which makes it the perfect candidate to study the intricate metabolic processes 

of the B12 biosynthesis. Since the de novo biosynthetic pathway contains around 30 genes, instead to overexpress the whole 

pathway using classical metabolic engineering procedures, we address here a multilayer approach including gene 

overexpression, natural regulation blocking, and OMIC-driven metabolic botlenecks removal to avoid rate-limiting reactions in 

the B12 biosynthetic pathway. 
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