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·l ABSTRACT

Mutations that confer res is tance to catabolites in

sporulation (crs) are located in six distinct loci on the

chromosome of Bacillus subtilis. One 'of the ~ mutations,

crsEl, is found in the rooBC operon which codes for 8 and

8' subunits of -RNA polymerase. Some stv and std mutations

in the same operon also confer partial resistance to glucose.

Another mutation, crsA47. is located in the gene for the

::;-factor of RNA polymerase. These findings ~ndicate that

certain mutations ~n RNA polymerase can alter the response

of cells to the inhibitory effect of catabolites on sporula­
t

•
\. tion .

The crs mutants differ from each other in the growth

characteristic and glucose utilization. Specific activities

of L~ dehydrogenase and alkaline phosphatase vary widely

among the ~ mutants. These results suggest that the

growth characteristic and the enzymes examined are not close-
•

ly related to catabolite resistance in sporulation.

The ~ mutants are res is tan t to at l"eas t one of the

-membrane-affecting agents, cerulenin. ethanol and NaCl in
.

sporulation. This suggests that the membrane and its asso-

ciated functions are important in initiation of sporulation.
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It is also suggested that

I

~
functions affected- in

. ,

~

the crs

mutants are related to the membrane.

Xutations sca19, rfmll, ervl and relA can offset the
----------

catabolite resistance in some of the crs mutants. Possibly,

these suppressors suppress the catabolite resistance by

~<:;affecting the membrane or by causing a metabolic imbalance

which affec~ membrane functions.
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Chapter I

INTRODUCTION

Bacterial sporulation

Under certain conditions, species of Bacillus,

Clostridium, Sporolactobacillus, Desulfotomaculum,,

Sporosarcina and Oscillospira are able to form endospores

(Buchanan and Gibbons 1974). The spores are in a dormant

state and usually they are resistant to the lethal effect of

heat, drying, organic solvents and other .toxic agents. The

existence of bacterial spores was first noticed as early as

the 1870's when Pasteur's studies on spontaneous generation

were challenged by the observation that infusions of hay

after boiling failed to remain sterile. Tyndall and Cohn then

demonstrated that the organisms which survived boiling were

endospores of the hay bacillus (Bacillus subtilis) (quoted
\

in Davis et al. 1973). In 1877, Cohn and Koch descr~bed the

formation of spores in Bacillus anthracis, the pathogen of

anthrax (quoted in Davis et al. 1973). Since then, studies

on the properties of spores and the process of sporulation

have been carried out in many laboratories. Most investiga­

tions have been undertaken with species of Bacillus and

Clostridium becaus~ of their importance in medicine and in
1






















































































































































































































































































































































































