HOMOLOGY BACKGROUND INFORMATION SHEET

Your goal is to determine relationships between proteins that define the cellular network.  In order to do this your group will analyze data obtained from homology searches.  

Scientists are working to determine relationships between proteins by compiling all available information about the genes and proteins in a network into a very large database.  The gene sequences for genomes of many organisms have been added to this database.  A genome is an organism’s entire sequence of DNA; therefore, if the DNA sequence is known, the proteins can be predicted (recall DNA ( mRNA ( protein).

For many genes, functions and properties have been determined in the laboratory.  But for many other genes and proteins, scientists use this database to help them make hypotheses about the functions and properties of these genes and proteins. Scientists compile what is known about the genes and proteins in the network of interest.  Then they analyze the information to hypothesize relationships between the proteins. Information about genes with unknown functions can be predicted by comparing their sequences to genes in the database that have known functions and properties.  

Searching for homologous genes, genes with similar sequences, is called homology searching.  Similar nucleotide sequences will result in proteins that have similar shapes and folding patterns.  Homologous proteins that are similar in their 3-dimensial shape will have similar properties and functions.  Homologous proteins are proteins that perform the same function in two different organisms.  For example, the hemoglobin protein that carries oxygen in the blood of a cow is homologous to the hemoglobin protein in humans. 

Information obtained from homology searching can help scientists determine if the protein they are studying is an enzyme, a membrane-associated protein, or a transcription regulator.  Scientists can then study the protein’s role in the network more specifically.  Scientists can also determine what kind of regulatory sequences exist in the DNA that will affect the transcription of the gene that codes for the protein.  Ultimately, all this information helps scientists determine how a protein interacts in a metabolic network.

