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ABSTRACTS

Octocorals are important members of coral reef ecosystems. They are also a prolific source of
bioactive secondary metabolites. Over the years there has been a growing body of evidence that
suggests that secondary metabolites detected in marine macroorganisms, such as octocorals, are
in fact biosynthesised by associated microorganisms. Therefore this research characterized the -
microbiomes associated with the octocorals Erythropodium caribaeorum and Antillogorgia
elisabethae. In addition to the secondary metabolites produced by the cultivatable bacteria
associated with these octocorals, as these octocorals are associated with the bioactive secondary
metabolites desmethyleleutherobin and pseudopterosins, respectively.

Culture—independent studies utilizing 16S small subunit rRNA gene amplicon pyrosequencing
were used to characterize the microbiome of E. caribaeorum collected from Florida, USA and
San Salvador, The Bahamas at multiple time points. As well as the microbiome of 4. elisabethae
collected from San Salvador, The Bahamas, and the microbial communities associated with the
dinoflagellates and larvae of this octocoral. "

E. caribaeorum was found to have a very high microbial richness with an average Chaol
estimated richness of 1464 + 707 operational taxonomic units (OTUs) and average Shannon

- diversity index of 4.26 + 1.65. The taxonomic class Gammaproteobacteria was a dominant
member in all samples and the genus Endozoicomonas accounted for an average of 37.7% +
30.0% of the total sequence reads. One Endozoicomonas sp. was found to be a stable member of
all E. caribaeorum sequence libraries regardless of location or time of collection and accounted
for 30.1% of all sequence reads.

The microbiome of 4. elisabethae from San Salvador was found to have low microbial richness
with an average Chaol estimated richness of 245 = 81 and Shannon diversity index of 2.63 +
0.43. A stable association with the genera Endozoicomonas, Vibrio, and Pseudoalteromonas was
observed for the samples used in this research. However when compared to previously reported
A. elisabethae microbiomes no stable taxonomic genera were detected. The dinoflagellates and
larvae had a different microbial community structure than the overall microbiome, and no stable
OTUs were detected across all 4. elisabethae sample types.

A total of 143 different species of bacteria that spanned across six different taxonomic classes

were cultivated from A. elisabethae samples. Three were putatively novel species, two putatively

novel genera, and one (RKEM 611) was determined to be a member of a novel family within the

order Bdellovibrionales. The names Pseudobacteriovoracaceae for the family and

Pseudobacteriovorax antillogorgiicola for the genus and species were formally assigned for this

isolate. These cultivated bacteria produced a wide range of previously reported secondary
~metabolites. In addition to one new metabolite, a long-chain N-acyl L-leucine, that had mild
_antibiotic activity against MRSA, VRE, and Staphylococcus warneri.

This research provided valuable information about the microbial communities associated with
these Caribbean octocorals. Furthermore it revealed that these octocorals are an excellent source
of unique cultivatable bacteria, as well as known and new secondary metabolites.
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