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Abstract 

Lignin is the largest source of natural aromatic compounds, how to convert lignin into 
high-value aromatic compounds remains a huge challenge. Microorganisms have 
developed a variety of strategies for the degradation of lignin in the long-term 
evolution process, involving complex metabolic pathways and a variety of enzymes. 
Vanillic acid is an important lignin depolymerization product and is often been 
identified from the mixture of lignin fragments. The metabolic network of lignin in 
Bacillus sp. L1 was elucidated and at least five pathways have been discovered 
including a new route that has not been reported-the p-hydroxybenzoic acid pathway, 
all the pathways were pooled into to the common intermediate vanillic acid. It means 
that there is a biological funnel in strain L1 which can funnel lignin fragments into 
target aromatic compounds. In addition, reconstruction of the metabolic network of 
lignin by gene knockout to block the conversion or degradation of target compound 
can achieve a large accumulation of product. Overall, this work demonstrates that the 
biorefinery process of lignin into chemicals can be achieved through the biological 
funnel of lignin in strain L1.  
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