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Cutinases, belonging to the α/β-hydrolase superfamily, have recently been 

shown to be able to degrade one major component of today’s plastic industry 

– PET (polyethylene terephthalate) [1,2,3]. PET has a variety of properties 

that make it attractive for everyday use including it being clear, lightweight 

and strong. However, PET and other plastics have one major issue 

surrounding them – waste management. An effective eco-friendly 

management practice for plastic waste is still absent. For this reason, it is 

critical to fill the gap of fundamental knowledge surrounding these enzymes 

and be able to advance current research on effective and eco-friendly ways 

to manage and dispose of unwanted plastic goods.
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Fig. 3 Influence of temperature on the activity of the S. scabiei 87.22 cutinase with a

signal peptide (Kut+sp), with a signal peptide and the mutation (Asp94Ala+SP), without

a signal peptide (Kut-sp) and a mutated variant without a signal peptide (Asp94Ala).

Fig. 4 Influence of temperature on the stability of the S. scabiei 87.22 cutinase with a

signal peptide (Kut+sp), with a signal peptide and the mutation (Asp94Ala+SP), without

a signal peptide (Kut-sp) and a mutated variant without a signal peptide (Asp94Ala).

• In this study, Asp94Ala mutants of S. scabiei 87.22 cutinase with (Kut+SP) and without 

(Kut-SP) a signal peptide were successfully created and analyzed.

• The obtained results suggested that the Asp94Ala mutation significantly increases 

lipolytic activity of the S. scabiei cutinase at high (40-80 ℃) temperatures. Both mutants 

also possessed optimal working temperatures at higher temperatures than 

non-mutated enzymes.

• Finally, the Asp94Ala mutation greatly increased thermostability of the tested Kut+SP

variant at 40-80 ℃ temperatures, suggesting the Kut+SP cutinase variant as a promising 

candidate for further experiments of plastics degradation.

• The obtained results allowed to characterize the Asp94Ala+SP cutinase variant as a 

new biocatalyst possessing attractive physicochemical characteristics, which could

replace the Kut-SP cutinase.

Fig. 1 The S. scabiei 87.22 cutinase and the N-terminus 

(blue), C-terminus (red) as well as the site of mutation 

(green).

RESULTS

The aim of this study was to create the Asp94Ala 

mutant of the S. scabiei 87.22 cutinase and 

investigate its activity and physiochemical 

characteristics.

Fig. 2 The scheme 

showing methods and 

principles of this study.
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Transformation into 

electrocompetent E. coli

DH5α, E. coli BL21 (DE3) cells 

was done by electroporation 

at 1800 V for 5 ms.

Catalytic activity was judged 

spectrophotometrically, using 

synthetic p-NP esters as 

substrates.


