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Effect of the Gene Amplification of Bacillus subtilis Protein Translocator SecY on the Extracellular
Protein Secretion. Sang-Suk Kim, Soon-Ok Kim, and Joo-Won Suh*. Department of Biological Science
Biotechnology Research Institute, Myong Ji University, Yongin 449-728. Korea — The SecY is a central compo-
nent of the protein export machinery that mediate the translocation of secretory proteins across the plasma
membrane, and has been known to be rate-limiting factor of secretion in Escherichia coli. In order to study
the extracellular protein secretion in Gram-positive microorganism, we have constructed strains harboring
more than one copy of the gene for SecY. Firstly, the gene for B. subtilis SecY and its promoter region
was subcloned into pDH32 and the chimeric vector was inserted into amyE locus by homologous recombination.
Secondly, low copy number vector, pCED6, was also used for subcloning the secY gene and for constructing
a strain which harbors several copies of secY. The KH1 cell which harbor two copies of secY on the chromosome
excreted more extracellular proteins than the wild type PB2. Moreover, the KH2 cells which harbor several
copies of secY in pCED6 vector excreted more extracellular proteins than the KH1 cells. Here, we found
that the capacity of protein secretion is partly controlled by the number of secY and it is suggested that
SecY has also an important role in protein secretion in B. subtilis, a gram positive microorganism, as like
in E. coli. This will promote the use of B. subtilis as a host for the expression of useful foreign gene and

excretion of precious proteins.
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Fig. 1. Restriction map of pDH32.
pDH32 has caf gene as a antibiotic selection marker and
various usable restriction enzyme sites. It has also B. subii-
his amyl gene for homologous recombination.
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Fig. 2. Homologous recombination of pKH1 and B. subtilis
PB2.

B. subtilis secY and its promoter region was subcloned 1nto
nDH32 and this recombinant plasmid was named pKHI1.
pKH1 was integrated into amyF gene in PB2 by homolo-
gous recombination. After integration, transformant could
be selected by chloramphenicol resistancy and by losing
a-amylase activity. The area of Smal-digested fragment
used as a probe in Southern hybridization 1s represented
by hatched box.
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Fig. 3. Comparison of a-amylase activity of B. subrilis wild
type PB2 with transformant KH1 on starch agar medium.
B. subtilis PB2 and KH1 were grown on LB-agar medium
supplemented with 0.02% soluble starch. After overnight
growing, L-KI solution was overlayed on starch agar me-
dium. PB2 showed clear large halo hut KH1 did not. It
was revedled that PB2 had a normal amyE gene but KH1
contained disrupted amyvE gene due to integration of pKH]1
via homologous recombination.
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Marker P2 KHT pDH32 pDH3Z  KHI  PB2

Fig. 4. Confirmation of chromosomal integration of pKH]
via homologous recombination.

The chromosomal DNA of B subfilis PB2 and KH1 were
digested with Smal and hybridized with 1.45 kb Smal-dige-
sted fragment from plIH32. A 1s agarose gel electrophoresis
pattern and B 1s Southern hyvbridization pattern. BstET]-di-
gested A DNA was used as a size marker.
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B. subtilis secY gene and its promoter region (2.2 kb HindlIll
fragment) was subcloned into the unique Hindlll site of
low copy plasmid vector pCED6 to generate plasmid pKH2.
B. subfilis harboring pKH2 was named KH2.
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Fig. 6. The comparison of extracellular protein secretion
during growth of wild type PB2, and secY amplified cell
KH1 and KH2.

Total extracellular protein excreted into the medium was
monitored using Bradford assay. KH1 containing two-copies
of secY, secreted extracellular protein slightly more than
wild type PB2. However, KH2 containing multi-sec} in the
low copy number vector pKH2 excreted significant amount
of extracellular proteins than PB2 or KH1 in the late loga-
rithmic growth phase. Empty symbol is for the growth and
filled symbol is for the total extracellular protein.
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Fig. 7. SDS-PAGE analysis of the total extracellular protein
from PB2, KHI, and KH2.

Crude extract of extracellular protein were prepared after
10 hr growing and 1 m/ of centrifuged supernatant was
electrophoresed on a 7% SDS-PAGE gel in the presence
of the mercaptoethanol.

Lane A: molecular weight marker, lane 1: B. subtifis wild
type PB2, lane 2: recombinant KH1, lane 3: transformant
KH2.
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