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Urease Gene Transfer of Antagonistic Bacillus subtilis YB-70 and Increased Antagonistic Effect.
Jong-Kyu Choi, Yong-Su Kim, Eun-Tag Lee and Sang-Dal Kim*. Deparfment of Applied Mi-
crobiology, Yeungnam Universify, Kyongsan, 712-749, Korea. - To genetically breed powerful mul-
tifunctional antagonistic bacteria, the urease gene of alkalophilic Bacillus pasteurii was transferred into
Bacillus subtilis YB-70 which had been selected as a powerful biocontrol agent against root-rotting
fungus Fusarium solani. Urease gene was inserted into the Hindlll site of pGB215-110 and designated
pGU266. The plasmid pGU266 containing urease gene was introduced into the B. subtilis YB-70 by al-
kali cation transformation system and the urease gene was very stably expressed in the transformant of
B. subtilis YB-70(pGU266). The optimal conditions for the transfomation were also evaluated. From
the in virro antibiosis tests against F. solani, the antifungal activity of B. subtilis YB-70 containing
urease gene was much efficient than that of the non-transformed strain. Genetic improvement of B. sub-
tilis YB-70 by transfer of urease gene for the efficient control seemed to be responsible for enhanced
plant growth and biocontrol efficacy by combining its antibiotic action and ammonia producing ability.
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Table 1. Transformation ratio of B. subtilis YB-70 with the
treatment by alkali cations

No. of transformants

Plasmid Size (Kb) Mg of DNA
pGB215-110* 10.6 3.5x10°
pGR71* 8.4 1.8x10°
pUB110 4.5 2.2%10°
pGU266 21.3 1.2x10°

*E. coli-Bacillus shuttle vector.
The all data values are the means from three replication.
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Fig. 1. Restriction map of pGU266 which was constructed with the B. pasteurii urease gene library(10.7 kb) and pGB215-110.
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YB-70 (pGU266).

well 1-A, C, E, G : E. coli HB101 {pGUZ266)

Well 4-A, C, E, G : B. subtilis YB70 (pGU266)

Well 7-A, C, E, G : B. subulis YBT0

Well 10-A, C, E, G: E. coli HB101

Urease positive were detected with red color in urea R broth.
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Fig. 3. Effect of PEG concentration in the transformation of
B. subtilis YB-70 with pGU266 DNA.

The pGU266 DNA (1 pug) was added to cells of B. subtilis YB-
70 at various PEG 4000 concentration (v/v).

Transformation frequency=transformants/non-transformed cells.
The all data values are the means from three replication.
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Fig. 4. Transformation frequence of B. subtilis YB-70 pro-
toplasts with pGU266 concentration.

The cells were treated by varying concentrations of cells.

The all data values are the means from three replication.
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Fig. 5. Stability of pGU266 plasmid in B. subtilis YB-70.
B. subtilis YB-70 carrying pGU266 was subculture on NA plate
with and without kanamycin (5§ pg/mj).
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Fig. 6. Agarose gel electrophoresis of plasmid DNA isolated
from transformant of B. subtilis YB-70.

Lane 1; A-DNA digested with HindlIII

Lane 2; Purified pGU266

Lane 3; pGU266 from B. subtilis YB-70 (pGU266)
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Fig. 7. The ability of urease-expression in the transformant
B. subtilis YB-70 with pGU266.

Exponentially -growing cells of B. subtilis YB-70 transformant
and E. coli HB101 carrying pGU266 were inoculated into the
urea R broth containing 2% urea and incubated at 30°C for 4
days. The urease-cxpression was estimated by spectrophotome-
teric assay at 550 nm.
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Fig. 8. Effect of B. subtilis YB-70 (pGU266) on the growth
of F. solani in urea-containing media.

~@—: F. solani only, -W—; F. solani with B. subtilis YB-70,
—&—; F. solani with B. subtilis YB-70 (pGU266)

Table 2. In vitro antifungal activity of B. subtilis YB-70 con-
taining urease gene (pGU266) against F. solani.
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Antifungal activity*

Days
Y B. subtilis YB-70 B.. subtilis YB-70 (pGU266) None
1 6 3 6
2 17 12 19
3 22 16 23
4 24 18 27
5 24 19 30

*An agar disk (8 mm in diameter) of F. solani inoculum placed
at a 3 ¢m distant from the edges of the bacterial colonies on po-
tato dextrose-nutrient agar (PD/NA) medium containing 0.5%
urea. The plates were incubated at 30°C and the antifungal ac-
tivity was determined by measuring the diameter (mm) of fun-
gal mycelium.
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