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Arctic apples produce less than 10 percent of the Polyphenol 
oxidase (PPO) of their conventional counterparts – not enough 
to allow apples to brown. 

Polyphenol oxidase (PPO) is at the heart of enzymatic browning of both 

potatoes and apples. The browning reaction results from the oxidation of 

phenolic compounds in the fruit under the action of (PPO). Researchers 

pioneered a genetic modification to silence potatoes’ PPO genes 

Non-Browning Apples 



Golden Rice  Ingo Potrykus  
In 2005, a new variety called Golden Rice 2, which 

produces up to 23 times more beta-carotene than the 

original golden rice was announced 





Salty Soil 

Arabidopsis thaliana 

4XSalt • Freeze resistance 
• Drought resistance 



Friendly 
Insecticides  

Bacillus thuringiensis bacteria produce a protein 
toxin that kills insect larvae pests and is 80,000 
times more toxic than the typical chemical 
insecticide. 

Pesticide reduced 
almost 90 percent 
in Australia since 
the introduction 
of insect-resistant 
Bt cotton 



Plant-Based Vaccine 



Synthetic Insulin & 
Tissue plasminogen 
activator  



Spider Silk 

5X stronger than steel  



Hide and seek: Game of Survival  

Confocal image of J774.A1 cells infected with B. abortus that 
has been transformed with vector expressing GFP after 4 
hours of infection 

Seleem et al., 2004 

Tagging  



Lux Model for drug testing   

Lux operon (luxCDABE) 
Photorhabdus luminescens  

    C                D                A                 B                 E 

luciferase  Luciferin            + Light 

6.7 kb 

Dr. Hasting, Harvard 
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Infected mice with lux bacteria 



Some Medically Useful Products of Biotechnology 



Synthetic life  



M. genitalium 
Obligate intracellular bacterium 
482 genes and 580,000 bp 
Smallest genome 

382 genes essential for life  

Biological Alternative Energy 
Energy Bug 



Questions!!! 


