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Plasmid pGPl, containing a fusion between the penicillinase gene of Bacillus licheniformis
and the f;'-galactosidase gene of Escherichia coli, was constructed. This plasmid enabled a study
of structural plasmid instability in Bacillus subtilis wild-type cells and a variet y of B. subtilis
strains, defective in recombination- and DNA-repair functions. Large differences with respect
to the levelof stability ofthis plasmid were observed in the various genetic backgrounds. @ 1987
Academic Press, Inc.

One of the problems encountered in the
development of molecular cloning systems
in Bacillus subtilis is the instability of plas-
mid vectors, especial1y if these contain for-
eign DNA (Dubnau, 1983; Doi, 1984). Two
types of plasmid instability can be distin-
guished: segregational and structural. The
first refers to the loss of the entire plasmid
from the cell and the second to rearrange-
ments in the plasmid genome, in particular
deletions. So far, little is known about cellu-
lar functions which, conceivably, might be
involved in structural plasmid stability.
Since a large number of B. subtilis strains
deficient in recombination and/or DNA re-
pair have been isolated and characterized
(Mazza and Galizzi, 1978), a study of the
effect of these functions on plasmid stability
is feasible.

To measure structural plasmid instability
in B. subtilis a model system was developed,
based on plasmid pGP1 (Fig. 1). This plas-
mid, which contains a fusion between the
penicillinase gene (penP) of Bacillus licheni-
formis and the f3-ga1actosidase gene (lacZ) of
Escherichia coli, gives rise to an enzymical1y
active f3-galactosidase protein in B. subtilis.
In this construct the expression of lacZ is
dependent on penP regulatory signals. Im-
portant considerations to choose pGP1 for
studying structural plasmid stability were the
availability of the DNA sequence of both

penP (Neugebauer et al., 1981) and lacZ
(Ka1nins et al., 1983), and the easy detection
of fJ-ga1actosidase activity (Shapira et al.,
1983). Rearrangements that wou1d affect fJ-
ga1actosidase activity shou1d be easi1y ob-
served with the chromogenic indicator sub-
strate X-ga1. Furthermore, pGP1 is main-
tained in B. subtilis at a copy number of on1y
5, which wou1d acce1erate the appearance of
segregants containing rearranged plasmids.

To examine the usefu1ness of p1asmid
pGP1 for determining structural instabi1ity
in B. subtilis, competent ce11s of wild-type
strain 8G5 (Bron and Venema, 1972) were
transformed with pGP1. The assay for struc-
tural instabi1ity was as fol1ows. To exclude
the possible interference of rearrangements
that might have been the result of processing
of the p1asmid DNA during transformation,
blue transformants were first purified by re-
streaking four times on minimal agar me-
dium, supplemented with erythromycin
(Em), chloramphenicol (Cm), and X-gal.
After growth for another period of approxi-
mately 20 generations on these plates, 20
blue co1onies were cultured separate1y for 15
to 20 generations in TY -broth under selec-
tive pressure. The percentage of cel1s with
possibly rearranged plasmids in each of the
20 populations was determined by plating on
se1ective minimal agar p1ates containing
X-gal. In the case of the parental wi1d-type
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