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Fig. 1. T[ffects of high tcmperature on cellular growth and coleny-forming
ability of [scherichia coli K-12, '

Bacteria (2X10%cells/ml) were incubated in nutrient broth at different
temperatures. Temperature ¢ -, 37°C: @, 39°C; O, 41'C; @, 42°C;
A, 43°C: A, A5°Cy 0O, 47°C; ®, 50C.,
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Fig. 2. Tffcets of high temperature on one-step growlth of S-phages.

Dacterial cells (2X10°/ml) were inflected with phage (m.o.i., ca. 0.1).
Ater 3 min of adsorption and 2 min of antiserum treatment, the infected cells
wore diluted 1:2000 into nutrient broth and incubated at 37°C. The number of
initial infected cells is represented as 1. Tempecrature ¢ -, 37°C; O, 407C;
&, 42°C; A, 43°C; A, A5'Cy O, 48C; B, 50°C.
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Fig., 3. [Iffects of sodium chloride on cellular growth and colony-forming
ability of Escherichia coli K-12,

Bacterial cells (2X107/ml) were incubated in nutrient broth with NaCl at
37°C. The inilial number of cells is represented as 1.

Concentrations of NaCl (M) ¢ -+, 03 O, 0.2; O, 0.3: @, 0.4

A, 0.65 A, 0.7; O, 0.8 @M, 1.0, @, 1.2,
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Fig. 4. EGffects of sodium chloride on one-step growth of S-phages.

Nacterial cells (2X 10°/ml) were infected with phage (m.o.i., ca. 0.1).
After 3 min of adsorvption and 2 min of antiscrum tréatment, the infected cells
were diluted 1:2000 into nutrient broth with NaCl and incubated at 37°C. The
number of initial infected cells is represented as 1., Concentrations of
NaCl (M) ¢ ==, 0; O, 0.2; @&, 0.4; A, 0.5; A, 0.6 O, 0.7;
™, 1.0,
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Fig. 5. Loss of colony-forming ability and restoration by betaine in sodium
chloride-upshocked culture of Escherichia coli K-12.

Bactoria (2x10°cells/ml) were incubated in nutrient broth at 37°C and NaCl
was added al, Uime zero. The initial numumber of cells is represented as 1. The
arrows show the time of betaine addition (2 mM). -+, no betaine addition.
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Fig, 6. Cellular growth and colony-forming ability of Escherichiacoli K-12

at 42°C.
Sce legend to Fig. 3, but incubated at 42°C instead of 37°C,
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Fig., 7. [Effects of sodium chloride on one-step growlh of S-phages at 42°C.
See the legend to Fig. 4.



Effect of salt on bacteria-phage system
Akira Murata

Wei-Wei Wu, Fumio Kato and Kozo Kanda
Department of Applied Biological Sciences,
Saga University

Phage contamination is a serious problem in in-
dustrial fermentation processes employing bacteria.
This problem has not been solved yet, although
much work has been done. With the recent develop-
ment of recombinant DNA technology, genetically
modified bacteria have been increasingly employed
for the large-scale production of useful sub-
stances. Studies.,on the prevention of phage conta-
mination and the control of phages in industrial
processes are currently of importance.

We isolated two new phages from culture lysates
of a genetically modified serine-producing Esche-
richia coli K-12 and designated S§1 and S2.

Effect of salt on phage has not been studied yet
in relation to phage control. Therefore, we inves-
tigated the effects of salt on phages and their
host bacteria, using phages S1 and §2 and Esche-
richia coli K-12.

Salt completely inhibited the growth of bacteri-
al cells at 0.8 M and more. Under these concentra-
tions, colony-forming activity of cells decreased.
This loss of colony-forming activity was not the
results of cell death, because the colony-forming
ability was restored after treatment with betaine.
Salt did not affect the infectivity of free phage
and the adsorption of phage onto cells. Salt com-
pletely inhibited the growth of phages at 0.7 M
and more. The number of infective center decreased
with phage S1, but not with phage S2. Since salt
exhibited little selective action in this system,
it cannot been used in the conventional manner
when fermenting culture is infected with phage.

Then, the combination effect of salt and higher
temperature on the growth of phages and their host
bacterial cells was investigated. At 42°C lower
concentrations of salt inhibited the phage growth
and decreased the number of infective center with
phage S1. However, with phage S2 this was not true.




	9030-J
	9030-W
	01
	02
	03
	04
	05
	06
	07
	08
	09
	10




