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ABSTRACT

Formic dehydrogenase is an inducible enzyme of Klebsiella
pneumoniae under anaerobic growth. It catalyzes the conversion of
formate to carbondioxide and reducing power. There are 2 forms of
this enzyme: form H and form N. Formic dehydrogenase form H can be
induced by formate and repressed by nitrate and oxygen. Formic dehy-
drogenase form N can be induced by nitrate and repressed by oxygen.

By using benzyl viologen as an indicator, 27 ﬁutants which might have

a defect on this enzyme were isolated. These mutants can be classified
into 4 groups according to their colony color on benzyl viologen plate
and their ability to fix nitrogen. Three of them were selected for
further characterization. It was found that these mutants can grow

on glucose minimal medium aerobically as well as the wild type. Under
anaerobic condition, the growth of these mutants was comparable to that
of the wild type, when the cu&tivation was carried out in the glucose
minimal medium and the medium supplemented with sodium acetate. When
nitrate was supplemented to the medium as the final electron acceptor,
the wild type culture showed significantly higher cell density than

those of the mutants. Nitrite was detected in the wild type culture

as early as the onset of the logarithemic phase whereas in the mutant



cultures, it was found in the late stationary phase. The nitrite
accumulatéd in the wild type culture was therefore remarkably higher
than those in the mutant cultures. The growth of the wild type was
inhibited by the addition of chlorate while those of the mutants were
not affected by the addition of this nitrate analog. These mutants

can use fumarate as sole carbon source as well as the wild type if

they were grown under hydrogen atmosphere. Carbondioxide and hydrogen
were produced from the culture of wild type grown anaerobically on
glucose minimal medium supplemented with sodium fofmate. When mutants
were grown under the same condition, not only the cell density were
significantly lower than that of the wild type but also hydrogen was
not produced. The specific activities of both forms H and ' N of formic
dehydrogenase from membranes prepared from wild type cells were in the
range of 331 - 895 and 33 - 111 nanomoles of artificial electron accep-
tor min-lmg. protein'l, respectively. No corresponding activities of
this emzyme were found in the prepared membranes of the mutants. The
defect of the genes of these 3 mutants can be classified according to
the percent cotransduction frequency with respect to mtl into 2 groups:

the first one is 45 whereas the second varies 15 - 24,
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PUB

ATP = Adenosine-t'-triphosphate

BSA = Bovine Serum Albumin

BV . = Benzyl viologen

DCPI = Diclophenolindophenol

EDTA = Ethylenediaminetetrachloroacetate
FADH = Flavin adenine dinucleotide

reduced form

m.o.i. = multiplicity of infection

mtl = mannitol_.

NAD - = Nicotinamide adenine dinucleotide

NADH = Nicotinamide adenine dinucleotide
reduced form

NADP = Nicotinamide adenine dinucleotide
phosphate

NADPH = Nicotinamide adenine dinucleotide
phosphate reduced form

NTG = N-methyl-N'-nitro-N-nitrosoguanidine

PMS = Phenazine methosulphate
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