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Human Genome Project:           
A Scientific Revolution 

Sequence the 3.1647 billion base pairs of human DNA and identify the 
~26,000 genes contained in the human genome 



 
25 thousand sequences 

 
6.25 x 108 pair wise comparisons 



“so we should venture on the study of every kind 
of animal without distaste; for each and all will 
reveal to us something natural and something 
beautiful.” 
 Aristotle’s “On the Parts of Animals” 



Microbial Genomes 
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White House Announcement 



Important Dates in Genomics 

1986  DOE announces Human 
Genome Initiative  

1990  DOE & NIH join forces and 
launch the Human Genome 
Project (HGP) 

2000 Completion of the working 
draft by the HGP and Celera 

2003 Finished human genome 
delivered on the 50th 
anniversary of the Watson-
Crick paper 



Genome Transplantation 

RE 



Ethical, Legal, and Social 
Implications 

 

An integral component of the 

Human Genome Project 



Ethical, Legal, and Social Issues 
Raised by Advances in Genetics 

• Genetics and race 
• Genomics, stem cells, and cloning 
• Germline gene therapy 
• Use of genetic technology for 

“enhancement” 
• Gene patenting 
• Education of the public and health 

providers 
 



  There is no Shortage of Concerns 

• Insurance 

• Employment 

• Criminal 
 justice 

• Patenting 

• Medical 
 diagnosis & 
 therapy  



  The Sequence is Only the Beginning 

• The rest of 
 biology  

• Medicine 

• Data issues 

• Informatics 

• Intellectual      
 property 

• Ethical, legal, 
 and societal 
 concerns 



2010 

 Predictive genetic tests available for a dozen conditions 

 Interventions to reduce risk available for several of these 

 Gene therapy successful for several conditions 

 Many primary care providers begin to practice genetic 
medicine 

 Reasonably effective federal legislative solutions to genetic 
discrimination and privacy in place in U.S. 

 Access remains inequitable, especially in developing world 



2020 

 Gene-based designer drugs for diabetes, hypertension, etc., 
available and highly effective 

 Cancer therapy is precisely targeted to molecular 
fingerprint of tumor 

 Dx/Rx pharmacogenomic approach is standard practice for 
many drugs 

 Mental illness diagnosis transformed, new therapies under 
study, societal views shifting 

 



2030 

 Comprehensive genomics-based health care is the norm 
 Individualized preventive medicine available 

 Environmental factors and their interaction with genotype, 
pinpointed for many diseases 

 Illnesses are detected early by molecular surveillance 

 Gene therapy and gene-based drug therapy available for many 
diseases 

 Full computer model of human cell replaces many laboratory 
experiments 

 Average life span reaches 90 years, stressing prior 
socioeconomic norms 

 Major anti-technology movements active in U.S., elsewhere 

 



Proteins: The Workhorses of a Cell 



Ari and Marista Patrinos at the HGP closure 
celebration, Smithsonian Institution, April 14, 2003 
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