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Research Interests

= Molecular-based Assays:

Use molecular biological tools to detect microbial contaminants in
coastal waters.

Use Florida red-tide dinoflagellates and bacteria that indicate
sewage contamination as model organisms.

Develop assays that are quick, convenient, sensitive, and able to
identify multiple species simultaneously.

Three types of assays are under development:

1) high-throughput Luminex xMAP assay

2) Electrochemical assays

3) colorimetric microplate assay

These projects utilize the Rookery Bay National Estuarine
Research Reserve and field sites in Biscayne and Florida Bays,
and are a cooperative effort between NOAA/AOML and U.
Miami/RSMAS (Jack Fell).

= Molecular-Based Sensors:

Apply innovations in biotechnology to improve monitoring of coastal
water quality.

Develop an in-situ sensor to detect nucleic acid hybridization using
electrochemical methods.

Develop upstream lysis and nucleic acid amplification strategies.
Deploy the sensor in coastal environments and relay biological and
other environmental data in near real-time.

Meeting these challenges are critical first steps toward developing
the next generation of remote sensing technology. The project
combines the expertise of electrochemists, biologists, and
engineers from government (Kelly Goodwin, Shailer Cummings,
Peter Ortner, NOAA/AOML), academic (Jack Fell, RSMAS, Mike
LaGier, CIMAS, Joe Wang, NMSU), industrial (Alderon), and
research laboratories (Chris Scholin, MBARI).

= Halocarbon Biogeochemistry:

Explore interactions between the biosphere and the atmosphere,
with focus on biodegradation of ozone-depleting halocarbons such
as methyl bromide and carbon tetrachloride.

Quantify bacterial degradation of halomethanes in coastal and open
ocean systems.

Identify and characterize novel isolates.

Use isolates to perform mechanistic studies of bacterial processes.
Use traditional and molecular methods to elucidate species and
enzymes responsible for halocarbon degradation.
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