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Simultaneous consideration of overall, 
probe similarity, longest identical 
stretch, and free energy, improves 
predictability of hybridization behaviors
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Microarrays are useful for environmental studies by helping to identify the types of microbial 
activities involved in various  biogeochemical processes. This in turn allows for improved 
predictability and control of these microbial processes. The gene probes on such microarrays have 
to be able to distinguish between thousands of closely related genes. Most probe design algorithms 
use only one criteria to ensure specificity such as % similarity and set restrictive criteria.

Our studies show that probe behavior and specificity may be more reliably predicted by examining 
multiple probe characteristics.  By simultaneously considering % similarity, longest identical 
stretch, and free energy of the hybridization (ΔG), we can actually relax the individual criteria while 
at the same time more accurately ensuring the specificity of the probes (Liebich et al.).

To implement these criteria new probe design algorithms and a program (Li et al.) have been 
developed and applied to a design a functional gene array  containing over 24,000 probes for genes 
involved in important microbially-driven processes relevant to bioremediation as well as carbon 
cycling and sequestration. 
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