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At its simplest, biotechnology is 
technology based on biology. 



Overview 

  A very brief history 
  Health 
  Food 
  Fuel and industrial applications 
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Medicine 

  Diagnostics (Genomics) 
  Therapeutics 

  Natural products (Taxol) 
  Recombinant protein therapeutics (insulin) 
  Monoclonal antibodies (Avastin) 
  Gene therapy (cure for HIV) 
  Xenotransplants 

  Personalized Medicine 
  Cancer (Herceptin and Her2) 
  Race and gender-based medicine (2005 FDA approval of BiDil for heart failure in 

“self – identified black patients”) 
  Regenerative Medicine 

  Tissue engineering (trachea transplant) 
  Vaccines 

  Production (recombinant expression) 
  Delivery (incorporation of proteins into food) 



Impact – Increased Survival 
Cancer Infectious Disease 



Genentech 

  Founded in 1976 by Bob Swanson and 
Herb Boyer 

  1980 – IPO raised $35M. Shares 
increased from $35 to $85 in opening 
hour. 

  1982 – human recombinant insulin 
marketed 

  1999 - $1B in sales. 
  2008 - $10.5B in sales.  
  2009 – Merged with Roche. 



Insulin Was Just the Start 

2009 Biotechnology revenue of $577 Billion 



Improvements Made by Biotechnology 

  Growth hormone – cloned at Genentech 
in 1981 
  Used to treat growth hormone deficiency 

and short stature. 
  Prior to cloning, the only way to get this 

drug was from the pituitary of human 
cadavers! 

  Cost 
  A recent drug I worked on could be 

produced so cheap to produce that it cost 
less than the glass vial it was packaged in! 
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  CLL patient 

  Conventional Dx was not informative (FISH panel normal, no cytogenetics data due to no 
growth in culture) 

  Virtual Karyotype showed increased genomic complexity – a poor prognostic indicator 

  Patient passed away from CLL in less than one year 

  Most FISH normal CLL patients will live 10-20 years 

  In these cases, oncologists typically take ‘watch and wait’ approach.  

  With Karyotype data, oncologist would have been more aggressive (e.g. bone marrow 
transplant) 



Food 



Agricultural Applications 

  Crop Biotechnology – Improving crop yields 
  Natural protection for plants 
  Herbicide tolerance 
  Resistance to environmental stresses 
  Increased yields 

  Animal Biotechnology 
  Animal genomics 
  Animal cloning 
  Genetically engineered animals 

  “Pharm” animals  
  Production of pharmaceuticals in animals – typically in milk 



Impact – Improved Corn Yields 



GMO Crops and Pesticide Use 
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Global Impact – GMO Crops 



Fuel and Industrial Biotechnology 



Fuel and Industrial Biotech 

  Biocatalysts – using enzymes for 
improved catalysis. 

  Biofuel – ethanol from cellulose 
using microorganisms and/or 
enzymes. 

  Green plastics – using sugar 
converted to polylactic acid (PLA) 
for plastics instead of petroleum. 

  Nanotechnology – using genetic 
codes to build nanostructures. 

  Environmental biotechnology – using 
microorganisms to clean up 
hazardous waste or pollution. 







Other Applications 

  Pandemics and biodefense 
  Forensics 
  Paternity 
  Anthropology 
  Wildlife management 



Questions? 

Contact: robertklein@gmail.com 

Twitter: @rdklein 
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