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Abstract:
A gram-negative nonsporeforming extreme thermophilic bacterium was isolated from an alkaline hot
spring in Yellowstone National Park. The results of physiological and cultural studies indicate the
organism to be optimally adapted to alkaline pH (7.5 - 7.8) and to extreme temperatures (70 C). Studies
of the morphology of the organism using light and electron microscopy indicate a lack of spores and
flagella and reveal nothing unique to the architecture which would explain the ability to survive high
temperatures. The organism was found to be a strict aerobe, heterotrophic for its carbon needs.
Respiration studies done at 50, 60, and 70 C showed optimum respiratory activity at 70 C.
Spectrophotometric analysis of cells grown at these temperatures revealed uniform concentrations of
cytochromes a, a3, b, and c, indicating that a decrease of oxygen tension with an increase in
temperature was not the rate limiting factor for the aerobic respiration of these organisms. A
thermostable β-galactosidase (E.C. 3.2.1.23 β-D-galactoside galactohydrolase) was found to be
inducible in this organism. The induction parameters and the repression of β-galactosidase synthesis by
glucose indicate the presence of a lactose operon similar to that found in mesophilic organisms.

The enzyme was purified 78-fold and the optimum temperature and pH were determined to be 80 C
and pH 5.0, respectively. The enzyme was activated by both manganese and ferrous iron, indicating a
metal ion dependency of the catalytic site. Sulfhydryl activation and thermal stabilization indicate the
thermophilic β-galactosidase is a sulf-hydryl enzyme. Kinetic determinations at 80 C established a Km
of 2.0 x 10”^M for the chromogenic substrate o-nitrophenyl-p-D-galacto-pyranoside (ONPG) and a Ki
of 7.5 x 10^-3 for lactose. The Arrhenius energy of activation was calculated to be 13.7 Kcal/mole. A
molecular weight of 5.7 x 10^5 daltons was estimated by elution from Sepharose 4B. Pronase
digestion, alkaline hydrolysis, and charcoal adsorption did not affect the thermostability of the purified
enzyme, indicating the molecule was not stabilized by extrinsic factors. 


