Using microbes to convert waste plastic

Read the full article at

Polyethylene terephthalate (PET) is a widely used type of
plastic. Most recycling technologies turn PET back into its
monomers and then use them to make new plastic. Now
scientists have genetically engineered bacteria to transform
PET plastic waste into vanillin, which is a very valuable

chemical. Vanillin is the molecule responsible for the smell Most E coli strains are
. . . . harmless and live in our gut
and taste of vanilla. It is used in food and cosmetics. helping to produce vitamins

The researchers genetically engineered a strain of the Escherichia coli microbe to
produce enzymes that convert one of the monomers of PET into vanillin. These
enzymes were introduced to a biological cell to carry out the reaction. There were
challenges to overcome with the process including getting the substrate into the
cell and removing the vanillin, which is toxic to the new strain of E coli.
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Image: Scanning electron micrograph of Escherichia coli, grown in culture and adhered to a cover slip. Credit: Rocky Mountain Laboratories, NIAID, NIH.

https://rsc.li/3dpQ13r
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1. What is an enzyme?

2. Explain why it is important to recycle plastics.

3. Suggest why the vanillin was removed from the cell after it had been made.
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Answers:
A biological catalyst (a protein) that speeds up the rate of a reaction.
To avoid wasting raw materials / avoid problems with disposal of waste such as landfill.
The vanillin is toxic to the E coli microbe and so would kill the microbe and stop the reaction.
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