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Conditions for Transformation of Alkalophilic Bacillus sp. K-17
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To investigate the possibility of using alkalophilic Bacillus sp. K-17 as a host for molecular clon-
ing, plasmid pUB110 and pBD64 were introduced into alkalophilic Bacillus sp. K-17 by protoplast
transformation system. Protoplasts of Bacillus sp. K-17 were prepared by treatment with 200 «g/ml
lysozyme in SMM buffer containing 0.4M sucrose. Optimal temperature, pH and culture time for
protoplast formation were 40°C, 7.0 and 4hrs, respectively. Cell wall was regenerated efficiently
on DM3 medium containing 0.8% agar and 0.5M sodium succinate. Under these conditions for pro-
toplast formation and regeneration, the highest transformation efficiency was obtained with cells
incubated for 4hrs, and using 30%(V/V) of 40%(W/V) PEG6,000. In characteristics of transfor-
mants, plasmid pUB110 was more stable than plasmid pBD64 in Bacillus sp. K-17. Maximum xylanase
production of both transformants carrying pUB110 and pBD64, respectively was similar, but under
the same conditions, enzyme secretion by transformant carrying pUB110 was earlier than that of
transformant carrying pBD64.
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Table 2. Media and buffer used in this work (g/l).

Components PYxylan PB DM3 LB
Bacto-tryptone 10
Bacto-peptone 5 5

Yeast extract 5 1.5 5 5
Malt extract 1.5

NaCl 3.5 10
KH,PO, 1.32 1.5
K,HPO, 1 3.68 3.5
MgS0, TH,O 0.2

Glucose 1 5

Xylan 5

Sodium succinate 135.07
Casamino acid 5

Bovine albumin 7.3

Agar 15 8 15
pH 10.3 7.0 7.3 7.4

*SMM buffer; 0.4M sucrose, 20mM malate and 20mM
MgClz
*SMMP; 4xPB and 2xSMM mixed with the same vol.
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Cell harvest from 50ml culture

!
Suspend in 5ml of SMMP

Treatment of Iysozyme (200 # g/ml) for 1.5hrs at 45°C
Wash with 5ml of SMMP (2times)

Mix the protoplasts suspension with DNA solution

Add 1.5ml of 40% PEG 6000, immediately for 2min.
Collect protoplasts (3,000rpm, 20min.) at room temp.

Resuspend in Iml of SMMP for 90min. at 30°C

!

Select the transformants on DM3 medium

Fig. 1. Procedures of protoplast transformation.
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Fig. 2. Effect of sucrose concentration and culture
time on the protoplast formation.
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Fig. 3. Effect of temperature and pH on the protoplast
formation.
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Fig. 4. Effect of reaction time and lysozyme concen-
tration on the protoplast formation.
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Fig. 7. Agarose gel electrophoresis of pUB110 and

pBD64 plasmid DNA obtained from the transformants,

Lane 1: A DNA Hind III digest
Lane 2: Standard pUB110

Lane 3: Standard pBD64

Lane 4: Bacillus sp. K17

Lane 5: Transformants by pUB110
Lane 6: Transformants by pBD64
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Fig. 8. Plasmid stability in Bacillus sp. K-17
transformants.
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