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Genetically Engineered Bacillus subtilis Produces
Soybean-Milk-Coagulating Enzyme
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ABSTRACT

Soybean-milk-coagulating enzyme (SMCE) is important for coagulating soybean
protein, and the technology for its effective production is needed. In this study, we
investigated the expression of SMCE gene in genetically engineered Bacillus subtilis.
The SMCE structural gene containing the putative promoter and terminator regions
were isolated from B. pumilus by PCR using the primers, each of which contains the
BamHI or Xbal site. The unique amplified band was digested with BamHI and Xbal,
and then ligated to the BamHI and Xbal sites of plasmid pHY300PLK. The resultant
plasmid (pNK) was introduced into Bacillus subtilis DB 403 that was a protease-
deficient strain by electroporation, and three transformants containing pNK were
obtained. When the recombinant strains (B. subtilis DB 403 (pNK)) were cultured on a
LB agar plate containing skimmed milk, all strains were shown to form haloes. The
band corresponding to SMCE from B. pumilus and SMCE activities were observed in
the culture fluid from the recombinant B. subtilis DB403 (pNK). These results showed
that the SMCE gene was expressed and the active enzyme was produced in B.
subtilis. Soy Protein Research, Japan 6, 43-47, 2003.
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B CHIW L7279 2 3 FpHY300PLK (12 Al A 34 A
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Table 1. SMCE activity of the recombinant B. subtilis

Sample Activity (U/mg)
B. subtilis DB403 (pHY300PLK) 0
B. subtilis DB403 (pNK) #1 1.68
#2 1.74
#3 1.56
B. subtilis DB403 (pIOE) 2.83
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Fig. 1. Structure of expression plasmid pNK. The
striped box represents the coding region for
SMCE, and the open box represents the
putative promoter and terminator regions.

Fig. 2. Halo formation by the recombinant B. subtilis
DB403 harboring various plasmids. Each strain
was inoculated on a 1% skim milk agar plate,
and the plate was incubated at 37°C for 1 day.
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Fig. 3. SDS-PAGE of culture fluid from the recombinant
B. subtilis DB403 harboring various plasmids. The
expression of SMCE gene was shown in B. subtilis
DB403 (pNK). Mr; Molecular mass standard, Lane
1; pure SMCE from B. pumilus TYO-67, Lane 2; B.
subtilis DB403 (pHY300PLK), Lane 3; B. subtilis
DB403 (pNK) #1, Lane 4; B. subtilis DB403 (pNK)
#2, Lane 5; B. subtilis DB403 (pNK) #3, Lane 6; B.
subtilis DB403 (pIOE).
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