
Genomics

Genomics in Medicine



An Introduction to Genomics

• Genomics in Medicine, part I;
ASCB iBioseminar by Dr. Brian Druker from
Oregon Health & Science University Cancer Institute

• Human Genome Project

• Genomics in Medicine, part II

• Genome Organization

• Bioinformatics

• Gene Expression in a Model Organism



Mapping Human Disease Genes

• Approximately 12 disease genes mapped by 
1989

• Thousands of human disease genes have been 
identified and mapped as a result of the 
Human Genome Project (completed in 2003)



What have we learned about 
ourselves from sequencing model 

organism genomes?



Just how unique are humans?

• Large numbers of genes are in common with 
other organisms
– ~50% of our genes are also found in fruit flies

– ~40% of our genes are also found in roundworms

– ~30% of our genes are also found in yeast

– ~80% of our genes are shared with the mouse 
and ~96% of our genes are shared with 
chimpanzees

– ~100 of our genes are even shared with bacteria



What else can we learn using model 
organisms?

Many genes determining body plan, organ 
development, and aging are nearly identical to 
genes in the fruit fly

~61% of genes mutated in  nearly 300 human 
disease conditions are found in the fruit fly.  
Genes include those involved in prostate cancer, 
pancreatic cancer, cardiac disease, cystic fibrosis, 
leukemia, and many other human genetic 
disorders.



Disease genes on chromosomes 13 and 21

From Understanding the Human Genome Project by M. Palladino



Mapping the Cancer Genome

Nature 456 (November 6, 2008), 66-72.



Major findings of AML study

• Comparison of genome from normal skin compared to 
tumor cell from same patient

• 10 protein-coding gene differences:  2 already identified 
genetic alterations and 8 previously unknown mutations

• Alterations also noted in non-coding DNA

• Differences noted in genes from other AML patients 
suggests complex and diverse pathways to cancer onset 
and progression

• Prospect for personalized treatment strategies over time



"Imatinib (Gleevec) as a 
Paradigm of Targeted 
Cancer Therapies"

American Society for Cell Biology 
iBioSeminar by Dr. Brian Druker

Go to ascb.org

http://media.hhmi.org/ibio/druker/druker_1_320s.mov�
http://media.hhmi.org/ibio/druker/druker_1_320s.mov�
http://media.hhmi.org/ibio/druker/druker_1_320s.mov�
http://www.ibioseminars.org/index.php?option=com_content&view=article&id=93&Itemid=141�
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