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Next Steps and Future Work

After the plasmids are cloned:

• Plasmids will be transformed into C. glutamicum

• ABTS assays will be performed to test enzyme activity

• Enzyme translocation will be analyzed

Future connected studies will include:

• Testing more signal peptides

• Analyzing utilization of depolymerized lignin products

Lignin is an untapped resource for the sustainable production 

of value-added compounds
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Recombinant plasmid construction via CPEC

Circular polymerase extension cloning (CPEC) offers an efficient method

to insert the enzyme and signal peptide sequences into a plasmid

backbone. Primer design is the most important step, creating long

homologous overhangs and ensuring each has the same melting point.

Selection of lignin-degrading enzymes from reviewing 

literature and utilizing bioinformatics

Lignin-degrading enzymes form two categories – laccases and 

peroxidases. In nature, fungi are the organism most responsible for 

producing these enzymes and decomposing lignin.

For this study, the evolved fungal laccase and versatile peroxidase 

from the study by Gonzalez-Perez and Alcalde (2014) were chosen to 

be heterologously expressed in C. glutamicum. 

Bioinformatics was also leveraged to identify similar genes 

endogenous to C. glutamicum. Using these sequences as a search 

query, the Basic Local Alignment Search Tool (BLAST) from the 

National Institute of Health was used to identify the CgL1 laccase also 

analyzed in this study.

The figure above shows BLAST (top) and UniProt (bottom) alignment

results between, from top to bottom, the original un-evolved fungal

laccase, the CgL1 laccase, and another C. glutamicum laccase

identified via BLAST. All three laccases possess three plastocyanin-

like domains, showing sequence homology.

C. Glutamicum is an ideal host for degradation of lignin

Lignin is a naturally abundant

biopolymer and renewable source of

aromatic carbon, important to the

production of many valuable products

such as pharmaceuticals.

Because it is very difficult to degrade,

however, most industrially produced

lignin is wasted.

This study aims to develop the

bacterial depolymerization of lignin for

obtaining biosynthesis reactants,

fitting into the larger goal of

developing more sustainable means

of production for chemical products.

Selection of signal peptides

C. glutamicum utilizes two translocation pathways: Sec and Tat,

depicted in this figure, inspired by Lee and Kim (2018). Both utilize a

signal peptide (SP) attached to the protein sequence, marking it for

transport out of the cell.

Depiction of CPEC procedure.

One example of the nine 

plasmid constructs

For this study, the Tat SP from the CgL1 laccase, a high-performance

Tat SP identified in C. glutamicum, and a high-performance Sec SP

identified in Bacillus subtilis will be tested


