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9 am - Sequences and Biology Dr. David Wheeler, National Center for Biotechnology 
Information, National Library of Medicine  
 

 

10 am - Genome Archaeology: Discoveries from Complete Genome 
Sequences 
 
Steven L. Salzberg, Ph.D. 
Senior Director of Bioinformatics, The Institute for GenomicResearch 
 
Our group has been developing new algorithms for the analyses of complete genome 
sequences, and using these algorithms to make a variety of biological discoveries in 
organisms ranging from bacteria to humans 
 
The computational backbone of our analyses is a system that that can align DNA 
sequences of essentially any size, including entire human chromosomes, in just a few 
minutes on a large-memory computer 
 
After a brief description of the algorithm, this talk will discuss several findings that 
emerged from comparisons of whole genome sequences. 
 
First, we have used this system to align numerous bacterial genomes against each other, 
which has led to the surprising discovery that the genomes of a number of bacteria can be 
aligned in both directions; i.e., one of the genomes is globally similar at the DNA level to 
both the forward and the reverse strand of the other. 
 
When both alignments are displayed together, an X-shaped pattern is clearly visible.  We 
have discovered X-alignments between the genomes of E. coli and V. cholerae, M. 
tuberculosis and M. leprae, and others.  The likely explanation for this phenomenon is 
much more frequent large-scale chromosome reversals than have previously been 
suspected.  Second, we compared all five chromosomes of the model plant Arabidopsis 
thaliana to one another, and learned that this organism has undergone a relatively recent 
whole-genome duplication, covering 60% of the present-day genome.  The human 
genome, by contrast, contains over 1000 small segmental duplications that occurred at 
various points during our evolution, most of them quite ancient. Third, our comparison of 
the human and mouse genomes demonstrates the remarkable similarity between these 



 

 

two organisms, which share some 95% of their genes.  Finally, I will discuss our analysis 
and refutation of the claim that bacterial genes were laterally transferred into the human 
genome. 
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11 am. Mining Genomic Information. Tyra Wolfsberg, Ph.D.. NHGRI 

Further information is available at 
http://www.nhgri.nih.gov/COURSE2002/Pdf/Wolfsberg.pdf 
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