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Abstract

The effects of tunicamycin (TM) on the growth and «-amylase productivity of B.
amyloliquefaciens K were studied. The minimal growth inhibitory concentration was
0. 25¢g/ml and its a-amylase was stable up to 50°C. When the saking culture with
lug/ml of Tunicamycin caused the change of cell shape from rod to irregular circular
form and the mycelium lysis. The growth of His-, TM" mutant obtained by treatment
of TM and ultraviolet ray was similar to that of the parent strain, but the producti-
vity of a-amylase, protease, and RNase was lower than that of the parent.
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Pig. 1. Growth curve of B. amyloliquefaciens
K and B. licheniformis by the Tunica-

mycin.
X—¥X : B. amyloliquefaciens K (0. 1ug/ml)
O—Q : B. amyloliquefaciens K (1pg/ml)
O—[1: B. licheniformis (10pg/ml)
@—@ : B. licheniformis (100ug/ml)
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Fig. 2. Heat stability of a-amylase.

O—C : B. amyloliquefaciens K,
X—X : B. subtilis NA64,
A—A : B. subtilis B,

@ —® : B. Licheniformis

Table 1. Minimal inhibitory concentration (M.I.C.) and «-amylase activty of

Bacillus and Halobacterium by the tunicamycin

Strains

a-amylase activity (u/mi)

MW

. subtilis NA64
. subtilis B,

. amyloliquefaciens K

. licheniformis IFO 12195
. salinalium

M.LC. (ug/ml) ]
{

6.5 51.7
50 229.5
0.25 1060.0
100 236.0

|
>200 !
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Fig. 3. Cell phase of B. amyloliquefa-
ciens K (control)

Fig. 5. B. amyloliquefaciens K was treated
with tunicamycin(0. 1pg/m{) at 37°C and
the photographys were taken after a 10-
hour period of treatment (X800)

Fig. 6.

Fig. 4. Cell phase of B. licheniformis
(control)

B. amyloliquefaciens K was treated
with tunicamycin (1ug/mi) at 37°C and
the photographys were taken after a 10-
hour period of treatment (><800)

Fig. 7. B. licheniformis was treated with
tunicamycin (10gg/m!) at 37°C and the
photographys were taken after a 10-hour
period of treatment (<X800)
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Fig. 8. B. licheniformis was treated with
tunicamvyein (100xg/ml) at 37°C and the
photographys were taken after a 10-hour
period of treatment (3<800)
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Fig. 9. B. amyloliquefaciens K was treated
with tunicamycin (0. 1pg/ml) at 37°C and
the photographys were taken a 24-hour
period of treatment (X800)

treated with
at 37°C and

B. licheniformis was
(1004g/mg)
the photographys were taken a 24-hour
period of treatment (X800)
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Fig. 10. B. lickeniformis was treated with

tunicamycin (10pg/mi) at 37°C and the
photographys were taken after a 24-hour
period of treatment (X800)
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Table 2. Effect

of auxanotrophy and pro-

duction of a-amylase on the UV

treated B. amyloliquefaciens K

|
Strains numberl’ Auxanotrophy

Production of

a-amylase
K-1 — —
K-2 his +
K-3 his +
K-4 bis -+
K-5 his +
K-6 — -

Table 3. Colony number of His-,

T™r

mutant from B. amyloliquefaciens
K-2 (His™)

Colony number of

TM concentration His-, TMr
(ug/ml) 24 hrs 1 48 hrs1 total
3 | 2|
5 9 i 1 10
10 6 4 10
20 2 8 10
25 1 3 4
total | 28 ‘ 16 ’ 44
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Fig. 13. «-amylase activity of His™,
TM" mutant

Table 4. o-amylase protease and RNase activity by the His-, TM-.

Strain number
Enzyme activity
1 2 345 6 7 8 9 1011121314 151617 18 19 20 21 22 23
a~amylase LR ol i S R S S T e S S s ol R s o e
protease fr oS0 S0 0 H# 0
RNase Sl i o S S S S S S B S e s ol
remark A T T T A B T R R
Strain number
Enzyme activity
24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46
a-amylase R s S R R S S S S S S S s e S #
protease 0t 0+ 4+ H 0 04 HH AW W
RNase 0+ 0 #4004 -+ H# 4 & 4%+ ++ # 4
remark %Il\i/[srl+ O H# 4+ H 4+ 0 0 4+ + # HH -+ # # 4+ -+ 4+ hiss p

H# : high H# : middle

-+ :trace ( :inactivity
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Table 5. a-amylase activity of His-,
TM" mutants

TM concentr- His-, TMr a;;gtr?gilte;fse
ation (pg/mi) mutant number (z/ml)
25 1 820
2 930
5 860
7 780
20 11 790
13 820
14 880
17 1180
10 22 966
30 800
40 625
5 44 790
His~ 1130
parent 1000
(u/ml)
2.07 _AB50_ 1500
1754
150 / A7oo .
£ 125 / x IOOO;
3 100 s
g 05| / % ~500§
© asg z
a2, / %
o 12 6 20 24 (h)

lncubuhon period
Fig. 14. Growth and a-amylase activity
by the His~, TM.
X—X :p, OC—0 : His~, TM".
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