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Abstract

By the application of the Localized Mutagenesis procedure
of Hong,J.,and Ames,B.N. Proc.Natl,Acad.Sci.US.68 (1971), 3158 -
3162, a large number of nif mutants were isolated., Its principle
is to mutagenize the transducing phage P1 with hydroxylamine and

then transduce it into Klebsiella pneumoniae M5al his D. It was

found that approximately one percent of the obtained transductants
expressed abnormality at the nif operon, About ninety strains of
isolated mutants were examined, Out of this amount, sixty-four

strains were characterized as nif and the rest as partial nif mutants.

The physiological properties of nif mutants were also
studied. It was found that all of them have no capability of
fixing nitrogen. The cotransduction frequency with respect to the
his D recipient ranged between 45 - 85, Colonies grown.on 6-Cyano-
purine indicator plates can be divided into three groups based on
color : white , purple and dark purple. Conjugation between

these nif mutants and Escherichia coli K12 JC5466 (RP41) , conferring




drug resistant plasmid adjoined with nif genes, can occur at a
frequency of 1 - 5 X 10'4 per donor, It was found that all of the
recombinants regain the ability of nitrogen fixation. The inter-
esting thing is that the recombinants derived from the regulatory
nif mutants provide higher average values of the maximal activity
of ace‘ylene reduction than those derived from nif structural mutants.
Some of the partial nif mutants were studied to a certain extent.

It was found that this group of mutants can fix nitrogen, tut of an
altering fixation pattern. For instance, the value of the maximal
activity of acetylene reduction detected in some partial nif mutants
is comparable to that of the wild type whereas its maximal cell
density is 50 percent lower. The opposite a lower acetylene reduc-
tion activity renders an equal cell density when compared to those

of the wild type.
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ADP

ATP

6-CP

EDTA

Ampicillin resistant
Adenosine-5'-diphosphate
Adenosine-5'-triphosphate
6~-Cyanopurine
Ethylene-diamine-tetraacetec acid
histidine

histidinol
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multiplicity of infection
Nicotinamide adenine dinucleotide phosphate
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nitrogen fixation
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Polyethylene Glycol
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