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6.6 Speeding Up the Process of Gene Discovery 

The human genome contains information that 

could be used to prevent birth defects and 
treat or cure devastating diseases, but it is 
written in a language that scientists are only 
beginning to understand. To help decipher the 
code, Ed Uberbacher and colleagues at Oak 
Ridge National Laboratory combined cutting-
edge computer technology with their 

knowledge of human biology to develop GRAIL 
(for Gene Recognition Analysis Internet Link), 
a "thinking" computer program that imitates 
the human learning process as it searches for 
genetic meaning. GRAIL and successor 
software programs can rapidly identify key 
instructions in genes from within vast 
stretches of DNA that appear to be 
meaningless—a critical contribution to the 
massive, international effort to record and 
understand the billions of bits and pieces of 

DNA that make up the human genome, which 
contains an estimated 30,000 genes. Like 

humans, GRAIL learns by observing. To train the program, the scientists developed seven statistical 
rules differentiating genes from other parts of DNA. As it examines more and more bits of DNA, the 
program learns when and how well the rules work and adjusts them accordingly.  

Scientific Impact: About 1,000 biotechnology companies and laboratories now use GRAIL to track 
down genes that play a role in human disease. The program has become increasingly productive 
over time and greatly accelerated the process of locating human genes. 

Social Impact: In a recent application, GRAIL located the gene that causes adrenoleukodystrophy, 

an often-fatal disease of the nervous system that affects young boys. Identification and 
understanding of such genes could lead to treatments or cures for conditions ranging from sickle-
cell anemia to muscular dystrophy and cystic fibrosis.  
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GRAIL will increasingly provide clues about gene 

regulation by generating comparative information 
for closely related genomes such as human and 
mouse. 


