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Identification of a gene (mob14-3) encoding a mobilization
protein from the Bacillus thuringiensis subsp. israelensis
plasmid pTX14-3
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Bacillus thuringiensis is a gram-positive bacterium well known
for its insecticidal activity towards larvae of insects. B.
thuringiensis subsp. israelensis (Bti) is one of the few subspecies
which are toxic to larvae of dipteran aquatic insects such as
mosquitos and black flies. Due to this insecticidal property, Bti
has a high commercial importance for control of several human
disease vectors (for a review see (1)).
Most insecticidal crystal protein genes are located on large

plasmids in B. thuringiensis (2) and it has been shown that these
plasmids are able to promote their own inter-cellular transfer by
a 'conjugation-like' process (3). B. thuringiensis subsp. israelensis
harbors several small 'cryptic' plasmids, two of which have been
cloned in Bacillus subtilis and Escherichia coli (4). These two
plasmids have, in our laboratory, shown to be mobilizable in
broth mating experiments between different Bti strains
(manuscript in preparation).
A region of one of the cloned Bti plasmids (pTX14-3) (4, 5),

containing an open reading frame (ORF) on 1463 nucleotides
(res. # 100-1563), has been sequenced. The deduced amino acid
sequence has a very strong homology to a gene (mob2) from a
B. thuringiensis subsp. thuringiensis plasmid pGI2 (6). Thus,
60% of the last third of the translated sequence (from amino acid
#323 to 488) are identical to those found in Mob2 protein
(97/165). Furthermore, the mob2 gene has been shown to code
for a mobilization protein with considerable homology to other
gram positive mobilization proteins (7).

Inter-cellular transfer of the cloned Bti plasmid pTX14-3 may
be due to a mobilization protein. The following arguments support
this possibility: 1) The strong sequence homology between mob2
and the ORF from pTX14-3; 2) mob2 codes for a mobilization
protein; 3) upstream the ORF is a sequence similar to the reported

mobilization protein binding sequences (RSA) (figure) (7), and
4) the plasmid pTX14-3 is mobilizable in Bti strains. Thus, our
present findings suggest a mobilization gene, which we designate
the sequence ORF from pTXI4-3 mobl4-3.
A number of B. thuringiensis replicons has recently been cloned

for the design of cloning vectors (8). The features of mobilizable
vectors may be of great importance in the development of
recombinant B. thuringiensis strains and in future genetic studies.
Yet, awareness on B. thuringiensis plasmids ability to exhibit
horizontal transfer should be emphazised in the context of the
development of commercial strains.
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CGGAAAGTOG TGGCACTTTA TCGTGG0TrC TATCTCAT7T AATCAATCTC ATCAAAGT1C ATTAA0CCAT ...
CCCTTTCACC ACCGTCAAAT ACAACCCAAG ATA0AGTAAA TTAarrAGAG TAGTICAAG TAATTCGGTA ...

-SD-- MetLeuGlySer IleSerPhe AsnGlnSer HisGlnSerSer LeuSerHis ...
------------------- mobl4-3 ----------------------

Figure 1. Upstream region of the mobi4-3 gene. The Pribnow box (-10), a possible stem loop (symbolized by arrows) and a potential Shine-Dalgamo (SD) sequence
are indicated.
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