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The pathogenicity of entomopathogenic nematodes in the genus Steinernema and Heterothabditis depends
largely on their synibiotic Xenorhabdus and Photorhabdus bacteria, respectively. However the majority of
domestic enotmopathogenic nematodes in Japan has not been described, information on their symbiotic bacteria
is limited, and no information is available on phylogeny and species-specific relationship of the two organisms.
Aiming at a solution of molecular phylogeny and species-specific relationship between the nematodes and
symbiotic bacteria, phylogenic analyses and monoxenic culfure experiments were conducted in the present
study.

1. Molecular phylogeny and specificity of Steinernema and Xenorhabdus

Based on the DNA sequences of 1TS region of nuclear rDNA, ten Japanese steinernematid nematode
species were classified into three clades, one of them was further divided into two subclades. The Japanese
Xenorhabdus bacteria were classified into four clades, based on the sequences of 168 rDNA. All species of the
hacteria isolated from a single nematode species were the same, however, in some cases, the same bacterial
species was isolated from different nematode species. With a few exceptions, the phylogenic trees of japanese
Steinernema and Xenorhabdus showed good coincidence, being indicative of co-evolution of the two
organisms.

2. Molecﬁlar phylogeny and specificity of Heterorhabdis and Photorhabdus

Based on the DNA sequences of the CO I region of mitochondria, Japanese heterorhabditid nematodes
were divided into two species, H. meigidis and H. inidica. The 168 rDNA-based phylogenetic analyses
indicated that the former species retained P femperata, while the latter retained one of the two bacteria species,
P luminescens subsp. akhurstii and a new subspecies of P. asymbiotica. No clear relationships were detected in
the molecular phylogeny of Heterorhabditis and Photorhabdus. The co-culture experiments of nematodes and
bacteria in various combinations showed species-specific relationships of H. megidis and H. bacteria with the
bacteria H. meigidis and H. bacteria, respectively. There were specific relationships of H. inidica with its
symbiotic bacteria and the clinical isolates of P asymbiotica. These results indicated the mutualistic
relationships of Heterorhabditis nematodes with several species of Photorhabdus bacteria in addition to a
species-specific relationship. The discovery of P asymbiotica from H. indica indicates that the
human-pathogenic bacterium, P. asymbiotica, could be originated from the symbiont of H. indica.

A series of the present phylogenetic and pathological studies revealed a molecular phylogeny of Japanese
Steinernema and Heterorhabditis nematodes and the species-specific relationships with their symbiotic bacteria,
leading to a better understanding of biological sigmificance of co-evolution and co-speciation of the two
organisms,
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