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from the genus Xenorhabdus in 1993 because of significant
differences in biochemical and molecular characterization
(Boemare et al., Int. J. Syst. Bacteriol. 43: 249-255 (1993)).
Xenorhabdus exists of at least 4 known species: X. nemato-
philus, X. beddingii, X. poinarii and X. bovienii. (Brunel etal.,
Appl. & Environm. Microbiol. 63: 574-580 (1997)). Species
of Xenorhabdus as well as Photorhabdus species can be
distinguished from each other by restriction analysis of ther-
mally amplified 16S rRNA genes (Brunel et al., Appl. Envi-
ronm. Microbiol. 63: 574-580 (1997)).

[0006] The genetic diversity of symbiotic Xerorhabdus
and Photorhabdus bacteria associated with entomopatho-
genic nematodes appears to be quite large. The genus
Xenorhabdus appears more diverse than the genus Photo-
rhabdus, and for both genera, the bacterial genotype diversity
is in congruence with the host-nematode taxonomy. It has
been found that the occurrence of symbiotic bacterial geno-
types was related to the ecological distribution of host nema-
todes (Fisher-Le Saux et al., Appl. Environ. Microbiol. 64
(11):4246-54 (1998)). Xenorhabdus bacteria isolated from
the same geographical location seem to be more similar to
each other, regardless of nematode species than bacteria from
one nematode species found in very diverse geographical
locations (Liu et al., Intl. J. Syst. Bacteriol. 47:948-951;
1997).

[0007] Therefore, there is a great deal of interest in identi-
fying the genes that encode new insect inhibiting proteins,
and proteins involved in the biosynthetic pathways of novel
antibiotics produced by Xenorhabdus and Photorhabdus bac-
teria, as well as other useful proteins. Sequencing of the entire
genome of Xenorhabdus would facilitate such an endeavor,
because it would allow dissection and analysis of the genome
into discrete genes encoding proteins having beneficial prop-
erties as described herein.

SUMMARY OF THE INVENTION

[0008] The present invention provides an isolated and puri-
fied nucleic acid molecule having a nucleotide sequence,
wherein: (1) the nucleotide sequence hybridizes under strin-
gent conditions to a second isolated and purified nucleic acid
molecule selected from the group consisting of SEQ ID NO:
1 through SEQ ID NO: 4384 or complement thereof; (2) the
nucleotide sequence is a portion of any sequence selected
from the group consisting of SEQ ID NO:1 through SEQ ID
NO: 4384; or (3) the nucleotide sequence is the complement
of (1) or (2).

[0009] The present invention also provides an isolated and
purified nucleic acid molecule comprising a nucleotide
sequence, wherein: (1) the nucleotide sequence hybridizes
under stringent conditions to a second isolated and purified
nucleic acid molecule, wherein the hybridizing portion of the
nucleotide sequence of the second nucleic acid molecule
encodes a polypeptide or protein having an amino acid
sequence selected from the group consisting of SEQ ID NO:
4385 to SEQ ID NO: 8409; (2) the nucleotide sequence
encodes a polypeptide or protein, wherein the amino acid
sequence of the polypeptide or protein is substantially iden-
tical to any one set forth in SEQ ID NO: 4385 to SEQ ID NO:
8409; or (3) the nucleotide sequence is the complement of (1)
or (2). In alternative embodiments, the amino acid sequence
of'the above described polypeptide or protein is at least 70%
identical, at least 80% identical, at least 85% identical, at least
90% identical, or at least 95% identical to an amino acid
sequence selected from the group consisting of SEQ ID NO:
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4385 to SEQ ID NO: 8409. In a preferred embodiment, the
amino acid sequence of the above described polypeptide or
protein is one of the sequences set forth in SEQ ID NO: 4385
to SEQ ID NO: 8409, or one of the sequences set forth in SEQ
1D NO: 4385 to SEQ ID NO: 8409 with conservative amino
acid substitutions.

[0010] The present invention further provides a method for
obtaining a nucleic acid molecule comprising a nucleotide
sequence encoding a polypeptide or protein the amino acid
sequence of which is at least 70% identical to a member
selected from the group consisting of SEQ ID NO: 4385 to
SEQ ID NO: 8409.

[0011] The present invention, in another aspect, provides a
substantially purified polypeptide or protein comprising an
amino acid sequence, wherein the amino acid sequence is
defined as follows: (1) the amino acid sequence is encoded by
a first nucleotide sequence which specifically hybridizes to
the complement of a second nucleotide sequence selected
from the group consisting of SEQ ID NO: 1 through SEQ ID
NO: 4150; (2) the amino acid sequence is encoded by a third
nucleotide sequence that is at least 50% identical to a
sequence selected from the group consisting of SEQ ID NO:
1 through SEQ ID NO: 4150; or (3) the amino acid sequence
is at least 70% identical to a member selected from the group
consisting of SEQ ID NO: 4385 to SEQ ID NO: 8409. In
alternative embodiments, the above described third nucle-
otide sequence is at least 55% identical, at least 60% identical,
at least 65% identical, at least 70% identical, at least 75%
identical, at least 80% identical, at least 85% identical, at least
90% identical, or atleast 95% identical to a sequence selected
from the group consisting of SEQ ID NO: 1 through SEQ ID
NO: 4150; and, the above described third nucleotide
sequence can have one of the sequences set forth in SEQ 1D
NO: 1 through SEQ ID NO: 4150. In a preferred embodiment,
the above described amino acid sequence is at least 70%
identical, at least 80% identical, at least 90% identical, or at
least 95% identical to a member selected from the group
consisting of SEQ ID NO: 4385 to SEQ ID NO: 8409.
[0012] The present invention also provides a recombinant
construct comprising: (A) a promoter region which functions
in a host cell to cause the production of a mRNA molecule;
which is operably linked to (B) a structural nucleotide
sequence, wherein the structural nucleotide sequence is sub-
stantially identical to a member selected from the group con-
sisting of SEQ ID NO: 1 to SEQ ID NO: 125; which is
operably linked to (C) a 3' non-translated sequence that func-
tions in said cell to cause termination of transcription.
[0013] The present invention also provides a recombinant
construct comprising: (A) a promoter region which functions
in a host cell to cause the production of a mRNA molecule;
which is operably linked to (B) a structural nucleotide
sequence, wherein the structural nucleotide sequence
encodes a polypeptide or protein the amino acid sequence of
which is substantially identical to a member selected from the
group consisting of SEQ ID NO: 4385 to SEQ ID NO: 8409;
which is operably linked to (C) a 3' non-translated sequence
that functions in said cell to cause termination of transcrip-
tion.

[0014] The present invention also provides a recombinant
construct comprising: (A) a promoter region which functions
in a host cell to cause the production of a mRNA molecule
wherein the promoter region is selected from the group con-
sisting of promoter sequences located within SEQ ID NO: 1
through SEQ ID NO: 4384 or complements thereof; which is



