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Transformation of Mosquito Larvicidal Bacillus sphaericus 1593
by Plasmid pGB215-110AB

Kil-Hwan Han and Sang-Dal Kim*
Department of Applied Microbiology. Yeungnam Uniersity, Kyongsan 712-749, Korea

Abstract — Bacillus sphaericus 1593 is pathogenic to the larvae of a number of mosquito species
that are known as important vectors for the transmission of certain human and animal diseases.
As a preliminary experiment for developing a multfunctional B. sphaericus 1593 as a potent antago-
nist, we investigated the conditions for the protoplast transformation system of B. sphaericus 1593
using the plasmid pGB215-110AB. The protoplast of B. sphaericus 1593 were obtained most efficie-
ncy by treating the cells with 500 ug/m/ of lysozyme in the SMM buffer containing 0.5 M sucrose
at pH 8.0 and 40C for 60 minutes. The cell wall was regenerated on the plate containing 1.2%
agar and 0.8 M mannitol. Under the best condition for protoplast formation and regeneration estab-
lished in the work the highest frequency of transformation was achieved with the 40% PEG (M.W
4,000) treatment for 15 minutes of incubation at 4C, and subsequently for 120 minutes incubation
at 30C for phenotypic expression. The highest transformation efficiency were observed at 1.0

ug/mi of the final concentration of the

plasmid DNA and the plasmids were found to be fairly

stable since about 70% of the plasmids were maintained after 8 successive daily transfers onto

the fresh medium.
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Fig. 1. Effect of pH and culture time on the protoplast
formation by lysozyme treatment.

Log phase cells (4.5X10% of B. sphaericus 1593 were
inoculated in SMM buffer containing lysozyme (final
conc. of 500 ug/mi) at 40C . Protoplast formation (%)=
[1—(osmotically stable cells/input bacteria)] > 100.
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Fig. 2. Effect of lysozyme treatment time on the proto-
plast formation.

B. sphaericus 1593 cells (3X10%) were incubated in
SMM buffer (pH 8.0) with lysozyme concentration of
200 pg/mi (@), 500 pg/m! (V), and 1000 ug/mi (W)
for various times at 40C. Protoplast formation (%)=
| 1 (osmotically stable cells/input bacteria) ] < 100.
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Fig. 3. Effect of sucrose concentration on the protoplast
formation.

B. sphaericus 1593 cells were incubated in SMM buf-
fer contaiming lysozyme (b00 ug/mi) with different
amounts of sucrose for 6 hr at 40T . Protoplast forma-
tion (%)=[1— (osmotically stable cells/input bacteria)]
X 100.
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Fig. 4. Effect of agar and mannitol concentrations on
the cell wall regeneration.

B. sphaericus 1593 was incubated in SMM bulffer con-
taining lysozyme (500 pg/mf) for 60 min at 40C. The
protoplast suspension was grown on mannitol regene-
ration agar with different amounts of mannitol (A) or
agar (@) for 48 hr at 40C . Regeneration efficiency—=

regenerants/(input bacteria-osmotically stable cells) X
100.
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Fig. 5. Effect of PEG4,000 concentrations on the trans-
formation of B. sphaericus 1593 by the plasmid pGB
215-110AB.

Protoplast suspension (0.5 m{) was mixed with pGB
215-110AB plasmid stock solution (1 pg/mf) followed
by the addition of 1.5 m! of various PEG4000 concent-
ration in SMM huffer. After incubation for 10 min at
4C, the protoplast was centrifuged off, suspended in
1 mi of SMMP, and incubated for 120 min at 30C.

Transformation efficiency = (transformants/protoplasts)
X 100.
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Fig. 6. Effect of PEG4,000 (40%) treating time on the
transformation of B. sphaericus 1593 by the plasmid
pGB215-110AB.

Protoplast suspension (0.5 m/) was mixed with the pla-
~smid pGB215-110AB (1 pg/m{), and followed by the
addition of 1.5 m/ of 40% (W/V) PEG4,000 concentra-
tion in SMM buffer for various times. Transformation
efficiency = (transformants/protoplasts) X 100.
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Fig. 7. Effect of expression time on the antibiotic resis-
tance phenotype in pGB215-110AB.

The protoplasts of B. sphaericus 1593 were achieved
under the conditions of 1 pg/mi of pGB215-110AB pla-
smid. Transformed cells were allowed to incubate for
various times in liquid medium of SMMP at 30C, and
plated on mannitol regeneration agar containing ampi-
cillin (50 ug/mf). Transformation efficiency= (transfor-
mants/protoplasts) X 100.
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lig. 8. Effect of the pGB215-1106AB DNA concentra-
tions on the transformation efficiency of B. sphaericus
1593.

The protoplasts of B. sphaericus 1593 were treated by
varving concentrations of pGB215-110AB plasmid. The
concentrations of pGB215-110AB were determined by
serial dilution and spectrophotometric method. Trans-
formation efficiency = (transformants/protoplasts) X 100.
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Fig. 9. Plasmid stability in the transformants.

B. sphaericus 1593 carrying pGB215-110AB was subcu-
ltured daily on LB broth without kanamycin (50 ug/m/),
and the transformants counted on LBA with and wi-
thout kanamycin (50 pg/mf). The numbers of bacteria
were determined every day for eight day.
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Fig. 10. Electron microscopy of a thin section showing
the inclusion of larvicidal crystal protein (arrow) in the
B. sphaericus 1593 transformants (pGB215-110AB).

Fig. 11. Analysis of pGB215-110AB isolated from the
transformants of B. sphaericus 1593.

Lane A: purified pGB215-110AB, Lane B: pGB215-110
AB plasmid in the transformants, Lane C: cured B
sphaericus 1593, Lane D: A DNA digested Hindlll
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