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Myxobacteria are Gram-stain-negative bacteria that belong to @ monophyletic phylogenetic group
as the order Myxococeales in the class Deltaproteobacteria. Cells move by gliding across solid surfaces
and form spreading colonies or so-called “swarms”. They show complex cellular life cycles with cell to
cell signaling networks and conspicuous morphogenetic abilities including fruiting-body formation.
Within the maturing fruiting body, the vegetative cells convert into short, optically refractive
myxospores. The myxospores are resistant to desiccation or starvation and allow myxobacteria to survive:
under unfavorable environmental conditions. With respect to physiology, myxobacteria are categorized
into two nutritional groups, one of which is of the predatory type decomposing cells of other
microorganisms, and one of which is of the cellulolytic type feeding on rotten plant materials. Both
groups of the myxobacteria produce secondary metabolites. Myxobacteria have large genome sizes
compared to other phylogenetic groups of bacteria. The largest genome size (15 Mb) among the
prokaryotes has been reported for a strain of Sorangium cellulosum. Such large genomes allow to have
many functions of proteins resulting in the production of diverse secondary metabolites.

‘ Although myxobacteria have for long time been described as soil and terrestrial bacteria, our

previous study revealed that coastal marine environments yield slightly halophilic myxobacteria,.
Therefore, the main purposes of this study are to isolate novel myxobacteria from more diverse habitats
including marine environments and hot springs and to characterize them from phylogenetic and
taxonomic viewpoints. In addition, I tried to find out novel secondary metabolites from these isolates and
evaluated the significance of the nove] myxobacteria as the biomedical resources.

A total of 24 strains of myxobacteria that formed swams on agar solid media with viable cells of
Gram-negative bacteria were isolated from coastal samples collected from different areas in Japan. No
cellulolytic marine myxobacteria were isolated. Out of the 29 isolates, 5 seemed t¢ be halotolerant
myxobacteria. The remaining 24 isolates were phylogenetically analysed together with 25 strains
previously isolated in our laboratory. 16S rRNA gene sequence comparisons showed that the 49 test
strains could be classified into 7 operational taxonomic units desgnated as OTU-1 to OTU-7 within the
suborder Nannocystineae. None of the 7 OTUs could be assigned to established genera of myxobacteria;
that is, all the OTUs detected were taxonomically new at the generic level. Among the 7 OTUs, 4 OTUs
(OTU-1 to OTU-4) were phenotypically characterzed in detail from taxonomic viewpoints. Based on
these phenotypic data, I proposed 4 novel genera and species, Plesiocystis pacifica, Enhygromyxa salina,
Pseudenhygromyxa salsuginis, and Paraliomyxa miuraensis to accommodate the strains of OTU-1,
OTU-2, OTU-3, and OTU-4, respectively. Plesiocystis pacifica and Enhygromyxa salina were marine
myxobacteria that exhibited optimal growth in a NaCl range of 1 to 2%. On the other hand,
Pseudenhygromyxa salsuginis and Paraliomyxa miuraensis are brackish water myxobacteria that grew
best at lower concentration of NaCl (0.5-1.0 %).

Both marine and brackish water myxobacteria isolated in this study were mesophilic, showing the
| highest growth temperature up to 45°C. Therefore, I further tried to isolate thermophilic myxobacteria as
additional biomedical resources. Cultivating hot spring samples on solid media at 50°C resulted in the
formation of swarm-like colonies. However, it was very hard to purify myxobacteria from these cultures
because of the co-existence of other gliding bacteria. Thus, I attempted to detect myxobacteria in the
thermophilic cultures by PCR cloning and sequencing of 16S rRNA genes. A clone library constructed




by nested PCR using myxobacteria-specific primers and the bulk DNA from the thermophilic cultures
generated 6 clones that represent new lineages within the suborders Sorangiineae and Nannocystineae.

In order to find out novel secondary metabolites, [ prepared culture extracts from the 49 isolates of
myxobacteria and tested them for anti-fungal activity. As the results, one sample prepared from
Paraliomyxa miuraensis SMH-27-4" showed significant inhibitory activity against the oomycete plant
pathogen Phytophthora capsici. A novel cyclic depsipeptide compound was retrieved from the culture
extract of strain SMH-27-4" and was named miuraenamide. This compond inhibited NADH oxidase
activity of yeast mitochondria. Recently, miuraenamide was also demonstrated to have anticancer activity
by another group of researchers.

Based on the aforementioned results, it is logical to conclude that myxobacteria are widely
distributed in marine and hot spring environments and are promising resources of novel bioactive
compounds applicable for biomedical use.




