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Genetic Transfer of Bacillus pasteurii Urease Gene into Antagonistic
Bacillus subtilis YBL-7 against Root Rotting Fungi Fusarium solani
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Abstract — To investigate the possibility of genetic development for a multi-purpose strain
of Bactllus subtilis YBL-7 against Fusarium solani causing root rot of many impotant corps,
the plasmid pGU66 inserting urease gene of Bacillus pasteurii had been introduced into Bacillus
subtilis YBL-7 by PEG-induced protoplast (PIP) transformation system. Protoplasts of B. subtilis
YBL-7 were prepared by treating the cells with lysozyme (200 pg/m/) in hypertonic buffer
(SMMP). The highest transformation frequency was achieved when cells of the strain with
lysozyme at 42°C for 90 minutes. Optimal transformation was obtained using polyethylene glycol
(MW 4000) at final concentration of 30% (V/V). The transformation frequency was increased
proportionally to 1.2 ug of plasmid DNA. At best condition, the transformation frequency (trans-
formants/regenerants/ug of DNA) for pGU66 was appoximately 4X 107% Also, the urease gene
was strongly expressed in the transformants of B. subtilis YBL-7 and maintained steadily.
The antifungal ability of transformant was very similar to that of B, subtilis YBL-7.
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Fig. 1. Physical restriction map of plasmid pGU66 car-
rying urease gene.

Single line: vector (pGR71) of 5.5 Mdal, and double
line: the inserted fragment of 7.1 Mdal.
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Fig. 2. The ability of urease-expression in the transfor-
mant of B. subtilis YBL-7 with pGUG66.
Exponentially growing cells of B. subtilis YBL-7 trans-
formant and E. coli HB101 carrying pGU66 were ino-
culated into the urea R broth containing 2% urea and
incubated at 37C for 4 days. The uease-exression was
estimated by spectrophotometeric assay at 550 nm.
Symbol: (C—O); B. subtilis YBL-7, (@ —@®): Transfor-
mant by pGU66 and (O 1); £ coli HB101 carying
pGUGE.
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Fig. 3. Kinetics of protoplast formation and regenera-
tion of B. subtilis and its transformation with pGU66.
Middle log phase cells of B. subtilis YBL-7 were inocu-
lated in SMMP containing lysozyme (final conc. of 200
ug/mi) at 42°C for 30, 60, 90, 120 and 150 min. Each
sample was exposed to pGU66 (0.5 ug) followed by the
addition of 40% PEG solution.

Symbels: (O—C); protoplast formation (%)=/[1-(osmo-
tically stable cells/input bacteria)] X 100, (@ —®); rege-
neration frequency=regenerants/(input bacteria-osmo-
tically stable cells) and ((0—71); Transformation fre-
quency = transtormants/protoplasts.
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Fig. 4. Effect of PEG concentration on the transforma-
tion of B. subtilis YBL-7 with pGU66 DNA.
The pGU66 DNA (500 ng) was added to protoplasts

of B. subtilis YBL-7 (6.42 < 10%m{) at various PEG 4000
concentrations (V/V).
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Fig. 5. PIP transformation frequence of B. subtilis YBL-
7 protoplasts with pGU66 concentration.

The protoplasts were treated by varying concentrations
of pGU66 DNA. The number of regenerants per m/
in the transformation mixture was 2.6X10°,
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Fig. 6. Stability of pGU66 plasmid.
B subtilis YBL-7 carrving pGU66 was subculture on
NA plates with and without chloramphenicol (20 ug/
m/).
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Fig. 7. Antifungal abilities of B, subtilis YBL-7 and its
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Fig. 8. Agarose gel electrophoresis of pGU66 plasmid
DNA isolated from transformant of B. subtilis YBL-7.
Lane 1: A-DNA digested with Hindlll, 2: pGU66 DNA,
3: B. subtilis YBL-7, and 4: transformant of B. subfiits
YBL-7 with pGUe6.
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