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FINAL REPORT

GRANT #: N00014-98-1-0078

PRINCIPAL INVESTIGATOR: Dr. Patricia A. Sobecky

INSTITUTION: School of Biology
Georgia Institute of Technology
310 Ferst Drive
Atlanta, GA 30332-0230

Grant Title: Plasmid Diversity and Horizontal Transfer in
Marine Sediment Microbial Communities

AWARD PERIOD: 15 November 1997 - 30 September 2001

OBJECTIVE: The primary objective is to investigate and
characterize the role of bacterial plasmids in facilitating
microbial activities, interactions, adaptation and
proliferation in marine environments. Toward this goal,
studies are designed to gain an understanding of the effects
of plasmid distribution, diversity and plasmid-mediated
horizontal gene exchange on the structure and function of
marine microbial communities.

APPROACH: To investigate plasmid distribution and
plasmid-mediated effects on marine microbial community
activities, plasmids are obtained from bacterial populations
and characterized at the molecular level. DNA probes
specific for replication regions (e.g., plasmid
incompatibility-group probes) are used to characterize the
distribution, diversity and persistence of the replicons in
marine environments. Marine plasmids are also being sequenced
to determine biological functions. The transfer dynamics of
plasmids are assessed by elucidating environmental and
molecular constraints likely to affect horizontal gene
exchange. In addition, we are developing new molecular
techniques to rapidly assess plasmid populations along
spatial and temporal scales.

ACCOMPLISHMENTS: We have completed an extensive study using
the collection of broad-host-range (BHR) marine plasmid
origins as DNA probes to determine whether marine plasmids
are geographically disseminated or constrainted to ‘local’
niches. We have detected mobilizable and self-transmissible
marine plasmids in different locales providing evidence that




BHR marine plasmids are widely disseminated. We have also
identified a BHR plasmid that appears to be geographically
constrained providing support for the local adaptation
hypothesis that proposes that some plasmids encode traits
that are adaptations to ‘local’ variations in environmental
conditions. The plasmid (pPS172) is currently being
sequenced at TIGR. A RAPD (randomly amplified polymorphic
DNA) method suitable for use with marine plasmids has also
been developed. The primer sequences have been designed for
marine plasmids using sequence data obtained from TIGR. The
PCR products are specific to the plasmid, and thus enable us
to differentiate between plasmids. We are able to combine
RAPD-PCR with our plasmid screening technique to determine
the relatedness and therefore diversity of plasmids from
sediment microbial communities. A collaboration with The
Institute for Genomic Research (TIGR) to sequence as many as
nine marine plasmids is currently in the annotation phase.

CONCLUSIONS: Our studies indicate that marine bacteria
contain novel broad-host-range plasmids encoding unique
replication regions. In addition, a PCR-based methodology we
have developed for determining plasmid diversity provides
evidence for considerable plasmid diversity in marine
sediment microbial communities.

SIGNIFICANCE: Our findings have provided insights into the
nature and diversity of plasmids in marine sediment bacteria.
This information will aid in determining the role of mobile
genetic elements in the adaptation of marine microbial
communities.

PATENT INFORMATION: None

AWARD INFORMATION: The PI was an invited keynote speaker at
the European Union (EU)-concerted symposium on “Mobile
elements” contribution to bacterial adaptability and
diversity (MECBAD) held in Prague, Czech Republic, September
15-19, 2000.
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