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On mutants of bacteriophage of amylase-producing
bacteria, Bac. subtilis var. amyloliquefaciens
Fukumoro K 49

Yoshio Kojima, Katsuhiko Kuwahata
and Hirohisa Omura
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A : strain F.
B : mutant F,.
C : mutant F,,.
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Table 1. Reaction of F, F, and F,, against anti-F-serum.
Phage \ Py 1 P K
F | 3.7 108 | 6. 43105 2.12
F, g 7.2%108 5. 6% 109 2.39
F, : 3. 4108 1. 1108 1. 90

|
An anti-F-serum was previously treated by host bacterial cells at 37°C for 5 minutes to re-
move their anti-body. A 0.2ml aliquot of the serum was mixed with 0.2 ml phage suspension of
F, F, or F,, (original suspension and those diluted 10 and 100 times, respectively) and maintained
at 37°C for 6 minutes. After making to 100 times dilution, number of the surviving active phages

was counted and K values of F, F; and F,, were calculated according to the equation.
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Fig. 3. One step growth curve of F,.

The host strain K 49 was incubated in MI
medium at 37°C over night under shaking,.
A 1 ml aliquot of the culture was added to
9 ml fresh medium and shaken further at
37°C for 3 hours. Into 1.8 ml host suspen-
sion obtained, 0.2 ml F; suspension (106~
107/ml) were added and maintained at 37°C
for 5 minutes, 2ml of which were mixed
then with 0.8 ml anti-F-serum at 37°C for 5
minutes to neutralize unadsorbed F; phages.
The mixture was further diluted 100 times
with MI medium and number of phages was
estimated at certain intervals by the routine
procedure,
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Fig. 4. One step growth curve of F,,.

Estimation was carried out by the same
procedure with that in Fig. 3., but with mu-
tant F,,,
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Table 2, Formation of resistant strains.

Dilution of K 49 suspension ' 10-1 ‘ 10-2 L 10-3 ‘ 10-4 10-5
Total number of K49 in 0.05ml | [ 5 . o = .

suspension applied ’ 1. 25107 ’ < 106 1. 25105 | 1. 253101 1. 25X 103
Number of colonies of {F, } o [ o0 oo 41 4

resistant strain against |F,, i o) ‘ o o 80 8

A 0.5ml aliquot of K49 suspension of 10 to 10° times dilution was mixed with 0.5 ml F; or F,,
phage suspension and 0.05ml of the mixture were applied on the plate after 10 minuts. The
colonies formed were counted and average numbers on each 3 plates were cited in the Table. oo
means that number of colonies formed were so big that counting could not be conducted.
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Summary

The strain I' of bacteriophages which attack the typical strain of amylase-producing bac-
teria, Bac. subtilis var, amyloliquefaciens Furkumoro K 49, had been investigated by Watanabe®®
in our institute, During succeeding study, two mutants of F were isolated.

A mutant Ts forms clear but very small plaque which is closely similar to that of NH,OH-
mutant of F introduced by Watanabe.® Another mutant Ftb produces turbid plaque of about the
same size with the original clear one of F. However, electron-microscopic examination showed
that their shape, especially the characteristic cylindrical head, resembles completely to that of F.

The virulent activity of both Fs and Ftb against the host K 49 was neutralized by anti-F-
serum, demonstrating that they must be mutants derived from the strain F. In addition, much
difference was not observed among velocity constants for neutralization, K, of the original strain
I as well as both mutants against anti-F-serum, contrary to that of NH,0H-mutant whose K
value is about 53 per cent of the original one. This suggests that at least Fs and Ftb are much
nearer relation of I’ than NH,OH-mutant.

As for the growth of the original strain F in the host cell, it had been already elucidated
by Watanabe®” that latent period is about 30 minutes, rise period from about 30 minutes to about
60 minutes and mean burst size about 80~90 under the optimum condition at 37°C and pH =7.
Although the condition of multiplication for Fs and Ftb had not been examined, one step growth
curves of them were estimated under the same condition according to Watanabe’s procedure for
F. It was disclosed that Fs multiplied with latent period of about 45 minutes, rise period from
about 45 minutes to about 70 minutes and mean burst size of about 65~70. On the other hand,
progeny phages of Ftb were released until about 65 minutes after latent period of about 35
minutes with a remarkably low burst size of only about 6. This estimation indicates that both
mutants Fs and Ftb multiply with less efficiency than the original strain F.
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Furthermore, resistant strains of the host K 49 against mutants Fs and Ftb were obtained
with higher rate than that for F.
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