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The Human Genome Project (HGP)
 Begun formally in 1990, the U.S. Human Genome Project was a 13-year effort coordinated by the U.S. Department of Energy and the National Institutes of Health. The project originally was planned to last 15 years, but rapid technological advances accelerated the completion date to 2003. Project goals were to
 * identify all the approximately 20,000-25,000 genes in human DNA, * determine the sequences of the 3 billion chemical base pairs that make up human DNA, * store this information in databases, * improve tools for data analysis, * transfer related technologies to the private sector, and * address the ethical, legal, and social issues (ELSI) that may arise from the project.
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* A genome is all the DNA in an organism, including its genes. Genes carry
 information for making all the proteins required by all organisms. These proteins
 determine, among other things, how the organism looks, how well its body
 metabolizes food or fights infection, and sometimes even how it behaves.
 * DNA is made up of four similar chemicals (called bases and abbreviated A,
 T, C, and G) that are repeated millions or billions of times throughout a genome.
 The human genome, for example, has 3 billion pairs of bases.
 What's a genome? And why is it important?
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What are genetic disorders?
 Both environmental and genetic factors have roles in the development of any disease.
 A genetic disorder is a disease caused by abnormalities in an individual’s genetic
 material (genome).
 The four different types of genetic disorders are:
 (1)Single-gene (also called Mendelian or monogenic)
 (2) Multifactorial (also called complex or polygenic)
 (3) Chromosomal
 (4) Mitochondrial
 List of genetic disorders: http://en.wikipedia.org/wiki/List_of_genetic_disorders (Retrieved 2010.01.04)
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Molecular Medicine
 •Improved diagnosis of disease
 •Earlier detection of genetic predispositions to disease
 •Rational drug design
 •Gene therapy and control systems for drugs
 •Pharmacogenomics "custom drugs"
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Potential Benefits of Human Genome Project Research
 • Diagnosing and Predicting Disease and Disease Susceptibility
 • Disease Intervention
 • Gene Testing
 • Gene Therapy (ethical issues in humans like with cloning)
 • Pharmacogenomics
 • Genetic Counseling
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What is gene testing? How does it work?
 •carrier screening, which involves identifying unaffected individuals who carry one copy
 of a gene for a disease that requires two copies for the disease to be expressed
 •preimplantation genetic diagnosis (see the side bar, Screening Embryos for disease)
 •prenatal diagnostic testing
 •newborn screening
 •presymptomatic testing for predicting adult-onset disorders such as Huntington's
 disease
 •presymptomatic testing for estimating the risk of developing adult-onset cancers and
 Alzheimer's disease
 •confirmational diagnosis of a symptomatic individual
 •forensic/identity testing
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Some Currently Available DNA-Based Gene Tests
 Alpha-1-antitrypsin deficiency (AAT; emphysema and liver disease) Amyotrophic lateral sclerosis (ALS; Lou Gehrig's Disease; progressive motor function loss leading to
 paralysis and death) Alzheimer's disease* (APOE; late-onset variety of senile dementia) Ataxia telangiectasia (AT; progressive brain disorder resulting in loss of muscle control and cancers) Gaucher disease (GD; enlarged liver and spleen, bone degeneration) Inherited breast and ovarian cancer* (BRCA 1 and 2; early-onset tumors of breasts and ovaries) Hereditary nonpolyposis colon cancer* (CA; early-onset tumors of colon and sometimes other organs) Central Core Disease (CCD; mild to severe muscle weakness) Charcot-Marie-Tooth (CMT; loss of feeling in ends of limbs) Congenital adrenal hyperplasia (CAH; hormone deficiency; ambiguous genitalia and male
 pseudohermaphroditism) Cystic fibrosis (CF; disease of lung and pancreas resulting in thick mucous accumulations and chronic
 infections) Duchenne muscular dystrophy/Becker muscular dystrophy (DMD; severe to mild muscle wasting,
 deterioration, weakness)
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Pharmacogenomics
 What are the anticipated benefits of pharmacogenomics?
 • More Powerful Medicines
 • Better, Safer Drugs the First Time
 • More Accurate Methods of Determining Appropriate Drug Dosages
 • Advanced Screening for Disease
 • Better Vaccines
 • Improvements in the Drug Discovery and Approval Process
 • Decrease in the Overall Cost of Health Care
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What are some of the barriers to pharmacogenomics progress?
 • Complexity of finding gene variations that affect drug response
 • Limited drug alternatives
 • Disincentives for drug companies to make multiple pharmacogenomic
 products
 • Educating healthcare providers
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What are genetic counselors?
 Genetic counselors are health professionals with specialized graduate degrees and
 experience in the areas of medical genetics and counseling. Most enter the field from
 a variety of disciplines, including biology, genetics, nursing, psychology, public
 health, and social work.
 Genetic counselors also provide supportive counseling to families, serve as patient
 advocates, and refer individuals and families to community or state support services.
 Genetic Counseling
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Fast Forward to 2020: What to Expect in Molecular Medicine
 This article was originally prepared for the online magazine TNTY Futures. Written by Daniel Drell (U.S. Department of Energy) and Anne Adamson (Oak Ridge National Laboratory), it speculates about how genetic advances sparked by the Human Genome Project may affect the practice of medicine in the next 20 years
 • More Effective Pharmaceuticals
 • Societal Implications
 • Genetic Testing, Therapy
 • Understanding Life
 • Challenges
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