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Abstract:
The investigation of symbiotic relationships between macroorganisms and microorganisms is a
complex, fascinating research endeavor. Throughout the course of this project we explored two such
interactions: the relationship between a terrestrial weed and a plant pathogenic fungus, and the
relationship between a marine sponge and a gram positive bacterium. Each of these interactions
represents a different aspect of symbiosis.

Centaurea maculosa Lam, spotted knapweed, was the focus of a study concerning a parasitic
fungus-weed interaction. Alternaria alternate was isolated from a black leaf blighted specimen of
spotted knapweed and was determined to be the causative organism of the observed plant disease. A
series of diketopiperazines were consistently isolated from liquid cultures of Alternaria alternate. The
most active of these compounds, maculosin, cyclo(L-Pro-L-Tyr), caused black necrotic lesions in a
nicked leaf bioassay at 10μm. In tests against nineteen plant species, both monocots and dicots,
maculosin was phytotoxic only to spotted knapweed. Several other diketopiperazines isolated from the
fungus exhibited either reduced phytotoxicity or none at all. This is the first report of a host specific
toxin from a weed pathogen.

Additional phytotoxic fractions from the organic soluble extracts of the fungus yielded a series of
perylenequinones. Two of these compounds were novel and phytotoxic, and two were known but
inactive. The organic extracts also yielded the known toxin tenuazonic acid. All three classes of
compounds were compared individually and in combination with respect to phytotoxicity and host
specificity.

Not all symbioses are as well-defined as the host-parasite relationship. A Micrococcus sp. was
consistently isolated from tissues excised from the marine sponge Tedania ignis, despite the collection
locale, suggesting some form of symbiosis, but not clarifying the degree of interaction. A relationship
which we initially considered ambiguous between the sponge and the bacterium evolved into a true
case of mutualism. Of particular interest was the isolation of three compounds from the liquid culture
of the bacterium that were previously attributed to the sponge. In addition to these three compounds,
several aromatic metabolites not usually associated with living organisms were also isolated from the
liquid culture, characterized, and tested for biological activity. 
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