
BIOETHICS – RESPONSIBLE 

RESEARCH AND INNOVATION

iGEM



WHAT ACTUALLY IS IGEM?

An international synthetic biology 

competition that gives students from 

any discipline an opportunity to 

develop a biological solution to a 

real-life problem. 





https://youtu.be/oCGp-Y6a0bU

https://youtu.be/oCGp-Y6a0bU


PREVIOUS PROJECTS



INITIAL IDEAS



PETEXE:
PROTECTING THE OCEANS ONE WASH AT 

A TIME



WHY PETEXE?

 35% of microfiber pollution is 

from washing clothes

 Polyethylene terephthalate (PET) 

accounts for 80% of synthetic 

fibres



OUR VISION

 A way of capturing synthetic 

microfibers

 A way to break down the 

microfibers

 Cleaner water entering the oceans



OUR SOLUTION

 A filter that captures and breaks 

down microfibers

 An enzyme delivery system



MODELLING OF OUR WORK 

 Modelling can save time 

 A hydrocyclone was suggested

 The dimensions that came out 

were not reasonable

 We were able to skip weeks of 

testing and we dropped the 

hydrocyclone idea



WHAT IS SYNTHETIC BIOLOGY?

Noun

Synthetic biology is the design 

and construction of 

new biological entities such as 

enzymes, genetic circuits, and cells or 

the redesign of 

existing biological systems.



OUR SYNTHETIC BIOLOGY SOLUTION

 We transformed PETase, 

MHETase and BHETase genes 

from Ideonella sakaiensis into 

Escherichia coli



WHY PETASE AND MHETASE? 

Polyethylene Terephthalate (PET)

Mono(2-hydroxyethyl) Terephthalic Acid (MHET)

Ethylene Glycol (EG) Terephthalic Acid (TPA)

MHETase

PETase



MODELLING OUR ENZYMES

• Ancestral reconstruction

• Used to recover ancestral traits 

that are useful but have been lost 

during the process of evolution

• The process starts by looking at 

phylogenetic trees

• 𝑁𝑤.𝑏𝑎𝑙 =
𝑎

𝑏
(𝑎 + 𝑏)



MODELLING OUR ENZYMES

 The results of the equation are run using the YASARA software

 Professor Harmer aligned the results against the wildtype PETase 

sequence

 Significant changes in the sequence were highlighted

 We selected ancestors where the catalytic triad were conserved



BIOETHICS



WHAT ARE HUMAN PRACTICES?

Noun

The study of how your work affects the 

world, and how the world affects your 

work

Peter Carr – Director of Judging 



RESPONSIBILITY

End user Power

Socio-economic background



FRAMEWORKS



STAKEHOLDERS



CONSENT



IGEM PROJECTS CAN BECOME BUSINESSES



OUR BUSINESS PLAN 



https://www.facebook.com/watch/?v=499449183967210

https://www.facebook.com/watch/?v=499449183967210


AWARDS 
AND MORE ABOUT THE IGEM COMPETITION ITSELF



AWARDS

Every iGEM team is eligible for a 

Bronze, Silver or Gold award as long 

as they fulfil the medal criteria. 









TRACKS AND SPECIAL AWARDS



THANK YOU –ANY QUESTIONS?


