BIO-413 “PLANETARY HEALTH” EXERCISES (WEEK 08)

Your Name :	_______________________________________________________________

EXERCISE 1 “SUSTAINABLE ENVIRONMENTS - BIOREMEDIATION”		Grade : ________

1. What is “bioremediation”?  What are the two major categories of bioremediation?  Explain and discuss with your partner(s).



2. What are the size ranges of macroplastics, microplastics, and nanoplastics? Why does the size of plastic waste particles matter?



3. What are the main sources of human contact with microplastics and nanoplastic in the environment?  What are the main routes of entry of microplastics and nanoplastic into the human body?



4. What are the human health impacts of microplastics and nanoplastics?  List as many examples as you can remember and discuss with your partner(s).



5. What are the main mechanisms responsible for the generation of microplastics and nanoplastics in the environment?





EXERCISE 2 “SUSTAINABLE ENVIRONMENTS - BIOREMEDIATION”		Grade : ________

In class we discussed five strategies for dealing with the problem of plastic waste (below).  Explain the advantages and disadvantages of each strategy.

1. “Stop making and using plastic!”



2. “Recycle all plastic waste!”



3. “Switch to biodegradable plastics!”



4. “Engineer enzymes to break down plastic waste ex situ!”



5. “Engineer microbes to break down plastic waste in situ!”





EXERCISE 3 “SUSTAINABLE ENVIRONMENTS - BIOREMEDIATION”		Grade : ________

1. Why was the discovery of Ideonella sakaiensis in 2016 such an important breakthrough for the field of microbial remediation of plastic (PET) waste?



2. What is the reaction sequence catalyzed by Ideonella sakaiensis, starting with PET?



3. What are the main targets for genetic engineering of Ideonella sakaiensis to improve its ability to degrade PET?  List as many points as you can and discuss with your partner.



4. What are the main advantages of FAST-PETase (engineered enzyme) over PETase (wild-type enzyme)?



5. What is the main limitation of using Ideonella sakaiensis to degrade PET waste in oceans (in situ)?  What strategies could be used to overcome this problem?
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