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INTRODUCTION

 Currently, only 5% of plastics are recycled. One way to combat plastic 
pollution is through enzymatic biodegradation. This form of degradation 

breaks plastics into individual molecules rather than just creating 
microplastics.  One of the most versatile  and prevalent plastics is 

polyester polyurethane (PU). Work by Gunawan et al. has shown  that PU 
foam  can  biodegrade in compost and  organisms capable  of  surviving 
on it  have been identified. Here  we  examine a  potential PU-degrading 
enzyme,  found to  be secreted by one  of these  organisms,  known as  

PS5. PS5 was found to have  esterase activity  that  is capable of cleaving 
ester bonds, which are one of the bonds in PUs. Since the green 

microalgae C. reinhardtii can be used to make PU precursors such as 
lipids and diacids, in addition to sequestering carbon, it has the potential 
to serve as a more sustainable platform for the production of these PU-
degrading enzymes. This platform would allow for contributions to the 

production of new PU products as well as the complete biodegradation of 
PU products that have reached the end of their lifespan.
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PREVIOUS WORK

METHODS RESULTS

In the presence of PS5, the FDA substrate is 
cleaved to release a fluorescent molecule. The 
increase in fluorescence over time served as an 
indication that PS5 does have esterase activity .
(unpublished). The activity of this enzyme was 
much higher than that of a commercial lipase 
that served as a positive control.

Algae transformants expressing a 
modified PETase (PS5  Results In 
progess) that is creating halos on and 
Impanil-Agar plate. impranil is a PU 
dispersion (unpublised).
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CONCLUSIONS
PS5 has esterase activity and is therefore a candidate for enzymatic 
degradation of PU products and subsequent transformation into C. 

reinhardtii. The green microalgae C. reinhardtii are capable of  
expressing and secreting enzymes that are capable of degrading 

polyester polyurethane dispersions.

Enzymatic degradation and sustainable 
processing have the potential transform the 

face of recycling and our environment.

 In order to eventually  produce these enzymes at an industrial scale,  we propose the use of  the green 
microalgae C. reinhardtii  as a more  sustainable platform  for  enzyme  production.  This is due to the 
ability of microalgae to serve a source of plastics precursors .  This could eventually  allow individual  

molecules  to  be  up-cycled  into new products without compromising  structural integrity. 
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