Plastic pollution: Understanding threats to human health & bioremediation strategies
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Introduction 1. Plastics and their additives are potentially harmful to human health

A. > 150 carcinogens and 2,400 chemicals of unknown carcinogenicity E. Liver cells can internalize nanoplastics
are used in plastics.
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2. Our team is discovering new plastic-degrading bacteria and improving the efficiency & thermostability of existing plastic degraders

A. We identified Pseudomonas stutzeri as a potential plastic degrader.
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C. We are developing a thermostable plastic degrader to enable
bioremediation at high temperatures.
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and MHETase to degrade polyethylene terephthalate (PET)3.

P. stutzeri have similar structures. We hypothesized that P. stutzeri is a plastic degrader. T. thermophilus =

thermophilic bacterium

Antibiotic resistance shows transformation success.

5. We tested P. stutzeri for the ability to degrade various polymers in the lab.
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Future Directions: References:

E. coli (-) control

+ |dentify new plastic-degrading bacteria for other
plastic types (PS, HDPE, LDPE, PVC, and PP)

* Improve the efficiency of natural plastic degraders

<> Ultilize directed evolution to generate novel strains
with enhanced ability to degrade plastic

Increase temperature range at which degradation

Halos around the P. stutzeri colonies show degradation of the polymers,
Impranil and polycaprolactone (PCL), in these plate clearing assays?.

Scanning electron microscope images (5000x magnification) of PET incubated with bacteria for
1 month show that P. stutzeri does not degrade PET but deposits debris on the plastic surface.
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