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Characterization of coral surface microbiota using metabolic
profiling.
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Abstract The role of coral surface microbiota is poorly
understood due in part to the difficulty of characterizing
the microbial symbionts. Both culturing and molecular
techniques have been applied; however, these methods
are both time consuming and expensive. An alternative
approach is the use of carbon source utilization patterns
{i.e., metabolic profiling) which does not require
isolation, cultivation or extensive sample preparation.
Using EcoPlates, a commercially available selection of
substrates delivered on a microtiter plate, we
characterized the metabolic diversity of surface
microbiota collected from sea fan corals (Gorgonia
vertaling) to evaluate sample collection protocols and
data analysis. We show that vortexing of coral fragments
followed by 72 hr of incubation as a simple and reliable
method of characterizing the metabolic diversity of
surface microbiota,
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Introduction

Corals have a unique associated microbiota living in
the surface mucopolysaccharide layer (SML). The
surface microbiota inhabiting the coral SML are different
from surrounding water (Ducklow and Mitchell 197%
and b; Ritchie and Smith 1993a) and also seems to be
specific for different coral species (Ritchie and Smith
19953 and 2004; Rowher et al. 2002). Moreover, the
composition of the surface microbiota changes during
disease and bleaching events (Ritchie et al. 1994; Ritchie
and Smith 1995b; Jindal et al. 1998). These studies
suggest that the symbiotic nature of the surface
microbiota and their role in disease. However, studies
designed to assess the nature of the interaction between
the microbiota and the coral have been rare. Significant
challenges to this endeavor have been the large amount
of effort and high costs of traditional culturing and
molecular genetic techniques, respectively, particularly
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for larger-scale experiments to assess role of abiotic
(e.z., temperature, water quality) and biotic (e.g.,
disease) factor host-microbiota dynamics.

An alternative approach for characterizing the
surface microbiota is the use of carbon source utilization
patterns or metabolic profiling. Metabolic profiling
documents the ability of whole microbial communities to
utilize a variety of carbon sources thus providing
information regarding the functional structure of
mictobial communities. Indeed, the availability of
commercially prepared substrates allows screening of a
large number of samples with relatively low effort and at
loww costs. The commercially available BIOLOG plates
were originally designed for the identification of
clinically important bacterial isolates using metabolic
profiling (Garland and Mills 1991; Preston-Mafham et
al, 2002) but have since been used to characterize
microbial communities from soil (Garland and Mills
1991; Degens 1997; Kennedy and Gewin 1997,
Gorlenko et al. 1997), hotsprings ( Heerden et al. 2002),
rhizosphere (Garland and Mills 1991; Garland 1996),
and aquatic systems {Garland and Mills 1991;
Goodfriend 1998; Sinsabaugh and Foreman 2001,
Matsui et al. 2001),

One disadvantage of metabolic profiling is that it
does not provide information regarding identities of
community constituents. However, even molecular
genetic techniques rarely provide strain identities,
particularly for marine microbes, providing instead,
genus- or higher- level identities. But more importantly,
studies of vertebrate surface microbiota, for which there
is substantially more information (Hooper & Gordon
20017, suggest that the host-surface microbiota
relationship is based on functionally {rather than
numerically or compositionally) stable community of
resident microbes (Falk et al. 1998).

In this study, we report on use of BIOLOG
EcoPlates (Hayward, CA, USA) to characterize the
metabolic profiles of coral surface microbiota. The
objectives of this study are to evaluate sample and






