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PARTIAL PURIFICATION AND CHARACTERISATION OF AN
RNASE FROM A FACULTATIVE THERMOPHILIC BACTERIUM

L. M. SimoN, Zs. Samu, K. A. DEfr and L. Boross
Department of Biochemistry, Attila Jézsef University, Szeged
(Received July 25, 1981)

Abstract

An RNase of molecular weight 30000 was isolated and partially purified from a faculta-
tive thermophilic bacterium, JB-1. The maximal activity was measured at pH 5,5 and 318 K
for RNA digestion. The time dependence of thermal inactivation was determined at different
temperatures and the activation energy of thermal inactivation calculated to be 254 kJ/mole.
Ag*, Mn**, Zn**, Cu**, Co** and K* ions inhibited the RNase activity. Mg** ions had no
effect on the enzyme activity. In the presence of Ca** ions an activation of RNase was observed.
Phenyl-methyl-sulphonyl-fluoride and EDTA inhibited the catalytic activity. The iodoacetamide
after a slight activation — also caused an inhibition of RNase activity.

Introduction

The ability of microorganisms to growth and thrive at high temperature has
been a focal point of investigation. FARELL and CAMPBELL (1969) devided thermo-
philic bacteria into three categories: obligate or strict thermophiles with optimal
growth temperatures ranging from 338 to 348 K but showing no growth below
313 to 315 K; facultative thermophiles with maximal growth temperatures between
323 and 338 K, but also capable of reproducing at temperatures below 303 K;
thermotolerant bacteria with growth maxima at 318 and 323 K and showing growth
below 303 K.

The question arose what is the chemical basis of the thermostability of the
thermophilic or thermotolerant bacteria, i.e. how can flow the metabolism by a
normal rate at higher temperature, which features result the higher thermostability
of these enzymes in such microorganisms.

There are data in the literature which indicate that the lipid composition is
different and as a consequence of this the membrane structures have higher melting
points in thermophilic microorganisms. HEILBRUNN and BELEHRADEK (1937) pointed
out that organisms growing at elevated temperatures contain lipids, with higher
melting points and proposed that growth at different temperatures was dependent
upon the melting point of the cellular lipids. Brock (1967) in reviewing thermo-
philic growth proposed that the increase observed in percentage of saturated and
branched—chain fatty acids with an increase in growth temperatures could enhance
membrane stability and that the integrity of the cytoplasmic membrane may be the
limiting factor in the growth of thermophiles.

Other experiments show that some individual enzymes of such bacteria are of
higher conformational stability. In comparative studies, AMELUNXEN and Lins (1968






