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Characterization of Mosquitocidal Bacillus thuringiensis Strain H9B
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Abstract — One strain of mosquitocidal Bacillus thuringiensis, H9B, was isolated from soil. The
biochemical characteristics and flagella antigenicity of the strain H9B is similar to that of B. thuri-
ngiensis subsp. darmstadiensis. The delta-endotoxin of the strain H9B coincided with that of B.
thuringiensis subsp. darmstadiensis strain 73E10-2 on agarose double immunodiffusion test. The
delta-endotoxin of B. thuringiensis subsp. israelensis contains hemolysin fragment (28 kd) on SDS-
PAGE when the delta-endotoxin was solubilized in alkali, while that of the strain H9B does not
contain 28 kd protein. In the biological activity, the delta-endotoxin of strain H9B was 2 or 3
times stronger than that of the strain 73E10-2; The LC; against mosquito larvae (Aedes agypti)
of delta-endotoxin from the strain H9B is 70 ng/m/, and that from B. thuringiensis subsp. israelensis
and the strain 73E10-2 is 26 ng/m/, 186 ng/ml respectively.; The hemolytic activity of delta-endoto-
xin from the strain H9B has twice stronger than that from the strain 73E10-2.
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Fig. 1. Morphology of B. thuringiensis strain H9B on
phase contrast microscope.

Symbols; S: spore, C: delta-endotoxin, V: vegetative
cell.
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Table 1. Biochemical properties of B. thuringiensis st-

rain H9B newly isolated

Biochemical properties

Rod-shape
Endospores formation
Motile
Gram stain
Parasporal crystal
Growth at pH 5.7(Nutrient broth)
Catalase
Lipase{olive o01l)
Nitrate reduced to nitrite
Anaerobic growth
Lecithinase
B-galactosidase
Arginine dehydrogenase
Lysine decarboxylase
Ornithine decarboxylase
Urease
Tryptophan deaminase
H:S production
Indole production
Acetoin production
Citrate Utihization
Gelatin liquification
Glucose fermentation
Oxidative utilization

Mannitol

[nosttol

Sorbitol

Rhamnose

Sucrose

Melibiose

Amygdahn

Arabinose

Xvlose

Glucose
Hydrolysis of

Esculine

Starch

Salicin

Mannose

Casein

B. thuringiensis strains

Btd

+ o4+ o+ + 4 4

+

H9B Bti
+ +
+ +
+ -
i +
+ +
+ +
- +
+ +
+ +
+ +
+ -
+ +
- +
— +
+ +
+ +
+ +

Symbols; Btd; B. thuringiensis subsp. darmstadiensis
(type strain), HIB; B. thuringiensis Isolate, Bti; B. thu-

ringiensis subsp. israelensis.

+: positive reaction, —; negative reaction.
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Table 2. H agglutination of B. rhuringiensis H9B with
antisera of Bacillus thuringiensis serotypes

B. thuringtensis strams

Serotype Subspecies

Btd H9B
i thuringiensis — —-
2 finttrmus — _
3 alesti - —
4 dendrolimus - _
3 galleriae — -
6 entomoctdus — M_
7 aizawar - _
8 MOrrisoni - _
9 tolwortht - —
10 darmstadiensis + +
11 foumanoffti — -
12 thompsont — _
13 parkistani _ _
14 1sraelensis — _
15 dakoda — _
16 mdiana — —
17 tohokuensts — _
18 Rumamotoensis — _
19 tochigiensts — _
20 VUNNANENSIS - _
21 colmert — _
22 shandongiensis — —
23 japonensts — _
24 neoleonensts — -
25 COYeanensis — —
26 silo — _
27 mexicanensis _

Symbols; Btd: B thuringiensis subsp. darmstadiensis
(type strain), H9B; B. thuringiensis Isolate, +; positive
reaction, —: negative reaction.
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Table 3. Susceptibility of B. thuringiensis on antibio-
tics

B. thuringiensis strains

Antibiotics
Bti  73E10-2 H9B

Penicilline R R R
Methicillin R R R
Ampicilline R R R
Cephalochin R R R
Erythromycin S N >
Chroramphenicol S S S
Tetracycline N S S
Clidamycin S S S
Cefoperazon S S S
Gentamycin S S S
Kanamycin S S S
Tobramycin S R S
Trim-prim S R R

Symbols; HIB; B. thuringiensis Isolate, Bt1; B. thuri-
ngiensts subsp. isragelemsis, 7T3E10-2; B. thuringiensis
subsp. darmstadiensis strain 73E10-2, R; resistant, S;
sensitive.
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Fig. 2. Pattern of delta-endotoxin on SDS-PAGE.

Symbols; lane 1: B. thuringiensts strain H9B, lane 2:
Bti.

Fig. 3. Immunodiffusion patterns of delta-endotoxin.
The center wells contained undiluted antisera against
delta-endotoxin of strain Bt H9B (A) and Bti (B), res-
pectively, The wells surrounding the anti-serum con-
tained delta-endotoxin of Bti {(a), Btd 73E10-2 (b), and
Bt HOB (c).
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Table 4. Mosquitocidal and hemolytic activity of de-
Ita-endotoxin from B. thuringiensis strain H9B

Strains LCs (ng/m!) Hemolytic activity (pg/mi)
Bti 26 185
73E10-2 186 405
H9B 70 240

The titer for hemolytic activity was expressed at the
lowest protein concentration showing 100% lysis of red
blood cells of rat. The LCs of the toxic crystals for
the Aedes agypti larvae was determined by method of
Reed and Muench (1938), after being starved at 25C
for 48 hr. Symbols; HO9B; B. thuringiensis 1solate, Bti;
B. thuringiensis subsp. israelensis, 73E10-2; B. thuri-
ngiensis subsp. darmsiadiensis strain 73E10-2.
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