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In geothermal environments, a group of diverse and unusual prokaryotes thrive under
environmental conditions that rapidly kill all well-studied organisms. These
hyperthermophilic archaea represent a source of extremely thermostable enzymes for
biotechnology, as well as molecular clues to the early evolution of cellular life. The
Grogan lab has been able to develop basic genetic techniques for two species of these
micro-organisms (see www.biology.uc.edu/faculty/grogan/grog.htm) and continues to
investigate fundamental genetic processes that support their cellular functions. A WISE
participant would have a choice of projects that investigate DNA repair or genetic
engineering. Depending on the project chosen, the experimental techniques would
include DNA purification and analysis, PCR, genetic selections for mutants or
recombinants, assays of DNA damage, molecular cloning, and related techniques.

Repair of DNA Damage
There is biological evidence of generalized, “dark” repair of DNA lesions in Sulfolobus
acidocaldarius, but not of genes encoding the proteins that normally initiate this process.
Questions:

Are cisplatin adducts of DNA mutagenic in S. acidocaldarius?

Can genetic selection detect particular mutations caused by such DNA adducts?

Genetic Engineering of Sulfolobus
The novel genes and novel metabolism of hyperthermophilic archaea create a need for a
general methods to inactivate or alter genes to reveal their biological functions.
Questions:
What biosynthetic genes provide selectable markers for S. acidocaldarius?
How can these genes be used as “targeted mutagens” to inactivate other genes?
Can oligonucleotides be adapted to mutate Sulfolobus genes?
Do vectors based on a naturally occurring plasmid replicate stably in Sulfolobus?



