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Plastic has definitely revolutionized modern society. However, its extended lifespan 

and fuel origins poses environmental challenges. It is of utmost importance to not only 
accelerate plastic degradation but also ensure circular economy and retrieve plastic 
building blocks for new plastic synthesis. Enzymatic degradation has emerged as a 
promising solution, with thermophilic1 and mesophilic2 lipases and cutinases being 
discovered and engineered for polyethylene terephthalate (PET) hydrolysis. One of 
these enzymes is PHL7 (Polyester Hydrolase Leipzig 7)3, a thermophilic hydrolase with 
high thermostability and degradation activity, making it a promising candidate for protein 
engineering through mutagenesis strategies. To test the effect of individual and 
combination of specific mutations, a combinatory mutant library was developed, using 
degenerated primers and restriction-free cloning method. To screen the vast array of 
engineered PHL7 mutants, the enGenes eX-press V2 cell system, which decouples 
biomass with mutated protein production, was employed. This system ensures a high 
protein yield, allowing to directly use the supernatant for enzymatic activity assays, 
bypassing the time-consuming purification steps. For the assessment of enzymatic 
activity, electrochemical impedance spectroscopy was applied and compared to the 
typically used gravimetric assay. The workflow was assessed on two types of designed 
PHL7 mutant library: in one, six residues distanced from each other by at least three 
amino acid residues were tested; in another, six consecutive amino acid residues 
belonging to the α6/β8 loop region of PHL7 were mutated. The first library was obtained 
and the workflow proved successful. However, the second library was not obtained 
suggesting that refinements in the cloning methods to fit the consecutive mutations need 
to be performed. Furthermore, a normalization strategy of the expression of the protein 
using split-GFP technology will be tested and implemented.  
____ 

[1] R.-J. Muller, H. Schrader, J. Profe, K. Dresler, and W.-D. Deckwer, “Enzymatic degradation 
of poly(ethylene terephthalate): Rapid hydrolyse using a hydrolase from t. fusca,” Macromolecu-
lar Rapid Communications, vol. 26, no. 17, pp. 1400–1405, 2005.  
[2] S. Yoshida, K. Hiraga, T. Takehana, I. Taniguchi, H. Yamaji, Y. Maeda, K. Toyohara, K. 
Miyamoto, Y. Kimura, and K. Oda, “A bacterium that degrades and assimilates poly(ethylene 
terephthalate),” Science, vol. 351, no. 6278, pp. 1196–1199, 2016. 
[3] C. Sonnendecker, J. Oeser, P. K. Richter, P. Hille, Z. Zhao, C. Fischer, H. Lippold, P. Bláz-
quez-Sánchez, F. Engelberger, C. A. Ramirez-Sarmiento, T. Oeser, Y. Lihanova, R. Frank, H.-
G. Jahnke, S. Billig, B. Abel, N. Strater, J. Matysik, and W. Zimmermann, “Low carbon footprint 
recycling of post-consumer pet plastic with a metagenomic polyester hydrolase,” ChemSus-
Chem, vol. 15, no. 9, p. e202101062, 2022. 

filipa.nunescantanhede@medizin.uni-leipzig.de 


