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Figure 1: Photorhabdus luminescens cells (arrow) from the strain HP88 in the
anterior part of Heterorhabditis bacteriophora intestine after escaping from an
insect cadaver. Differential interference contrast micrograph; scale bar: 5 um.
Reprinted from Boemare et al. (1996) and courtesy of C. Laumond (INRA
Antibes, France).

The bacterial symbionts of both nematode genera are located in the intestine
of L3 juvenile larvae. Xenorhabdus spp., symbionts of Steinernema spp. are
isolated in a special intestinal vesicle, and Photorhabdus spp., symbionts of
Heterorhabditis spp., are aggregated in the lumen of the gut anterior part in
early nematode infective stages.

Figure 2: Cells of Xenorhabdus nematophilus strain F1 in culture stationary
phase, showing protein crystals (arrow) in the protoplasm. Transmission
electron micrograph; scale bar: 0.25 um. Reprinted from Boemare et al. (1983).

All Xenorhabdus and Photorhabdus produce protein inclusions in their
protoplasm from which pathological and/or physiological properties have not
been yet identified.
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Figure 3: Transmission electron microscopy of a complete bacteriophage
particle with flexible tail obtained from mitomycin C-induced culture of X.
nematophilus strain A24. Scale bar: 50 nm. Reprinted from Boemare et al.
(1992).

Most of the Xenorhabdus strains are lysogenic. The purified DNA contained
in the phage heads used as a probe, hybridizes on gel with several bands on a
restricted genomic DNA of the producer strain, assessing that several copies of
prophage occur in the genome of the given strain. This fact demonstrates that
the producer strain is lysogenic. For more details see Boemare et al. and Thaler
et al. (pp. 167-176 and pp. 205-216 in this issue).

Figure 4: Purified suspension of xenorhabdicin, bacteriocin of X. nematophilus
(Thaler et al., 1995), showing particles with extended sheath (ex), contracted
sheath (cr), loose core (co), complete bacteriocin with caudal fibers possessing
adhesive extremities (cf) on baseplate, empty sheath (em). Transmission
electron microscopy from mitomycin C-induced culture of strain F1; scale bar:
100 nm. Reprinted from Baghdiguian et al. (1993).

Many Xenorhabdus and Photorhabdus spontaneously produce bacteriocins
which are bacteriolytic against closely related bacteria, including other
species of Xenorhabdus and Photorhabdus. It was hypothesized that these
elements with the other produced antibiotic molecules possessing a larger
antimicrobial spectrum, prevent any contamination from foreign bacteria during
the nematode development in the insect cadaver. In Xenorhabdus spp.
bacteriocins are 1,000-10,000 fold more produced than the spontaneous
production after the action of a mutagenic agent as mitomycin C, inducing the
complete lysis of the culture with concomitant production of bacteriophages.
However, the tails of Xenorhabdus phages are flexible (Fig. 3), while
bacteriocins produced by the same strain are rigid and contractile phage tail
like particles (Fig. 4). Bacteriocins do not possess a genetic material
encapsided in a head as phages do. They have been sometimes called
"defective bacteriophages". In Photorhabdus phages have not been yet
identified, but Photorhabdus produce bacteriocins different from those of
Xenorhabdus. For more details see Boemare et al. and Thaler et al. (pp. 167-176
and pp. 205-216 in this issue).
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