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LONG TERM GOALS

This work seeks to develapethods that can identify the gdit affinities anong bloom
forming diatoms in the ocean. The development of diatom blooms significantly
modifies the opticapropeties of the srface waters yet their ogrence in the open
ocean is difficult to predict. Frequently in high latitude oceans, blooms are &osent
regions that have abundant nutrients and light. This work focuses on thedabbagis
for the occurrence of blooms so that theaiyics reponsible for their sudden
appearance in oceanic regions cameerstood and mowecurately predicted. An
important aspect of this goal is the ability to trace the genetic affinities between coastal
and offshore pogations to determine thesrce for the offshore blooms. Such a link
would provide the basis for establishing a diation dependence of diatom blooms in
which the biological nature of the upstream regions would exerbagsinfluence on
the bloom forming capabilities of downstream regions.

OBJECTIVES

The primary near-term objective is to implement several basic techniques in DNA
analysis that provide sonmeeasure of the genetic affinities ang datom sub-
popuations to determine if these techniqyesvide suffcient resolutiorfor the sptial
analysis. The overall objective actualhyvolved several subcomponents: th#éexion
of a sufficient number of spatially distinct cell lines; the applicatiorppf@piate DNA
methodologies; and the analysis of the h&sy information on genetic affinities. The
objectives ther®re, required the proper expertise in biotay oceamography,
taxonomy and mlecular biobgy that areelevant to thedng-term goals of the pjext.

APPROACH

The study was focused @haetoceros contortysne of a number of diatoms that is 1)
widely distributed; and 2) present in a guild of species that commonly comprises blooms
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in both nearshore and offshore regio&sch of these aspects isportant for the
hydrographic analysis thatilwbe done. Cdaboration with both a diatom xanomist
and someone with experience in molecular techniques as apppbygtoplankton was
important to the project. Thus, thext&amic identification of the surce material was
made in collaboration with Dr. Jan Rines of the University of Rhode Island and
familiarity with the basic molecular techniques used inpiftugect was derivettom
work in the lab. of Dr. Janedlagher at the City College of Newolk.

The main molecularmproach used is regttion fragment length polyorphism (RFLP)
analysis of the diatom isolates. This technique was expecprdviae the albity to
differentiate arong closely elated sbpopuiations or races of the same species based on
the structural differences that have arisen from insertiaistidns or othenondethal
modifications in their genomes. Based on the RFLP data, a cladistic analysis is planned
in an attempt to determine the cell lines in the collected maténfrmation dout the

cell lines can then be compared with tyelrographic chaacteristics to test the role of
horizontal advection in dispersing coastal diafmspuations to the open ocean.

WORK COMPLETED

Diatoms have been collect&dm both culturanaterial and field wrk to produce a
collectionfrom different environments from around the world (fig. 1).

Fig. 1. Isolates o€. contortusused in the present study and their sourcations.

In addition, different spcies and families of diatoms have been isolatguideide an

out group comparison for th@. contortugsolates. A satisfaoty technique for the
extraction of genomi®NA has been developed and the DNA has beemebedirom

the isolates and stored-&0« C. Expementation with a variety of restriction enzymes
was done to find the enzymes that cuicg$htly for thismaterial. Techniques for
Northern blotting of the DNArom agarose gels have beersessfully implemented



and probing of th®NA on the blots has been started wtiobes from outside
laboratories.

RESULTS

There is now sufficient diversity in the extracNA and enoughmaterialfor many
analyses of the type planned for thisjpod as well asor future analyses beyond the
scope of the present support. Thus far, severalagsirenzymes have beéound to
cut the DNAfrom the isdates effectively. These include both 5 cutters (Eco RI and
Hind 11l) and 4 cdters (Sma | and Dpl). In each case, the restriction digest was best
carried out under the maradturers suggested overdigest dtnds. These results are
now being used in the preparation of the blots that wiprobed to comiete the RFLP
analysis.

IMPACT

We now have some confidence that the existiatpthprobes are a usefaiethod for

the analysis o€haetocerogenetic patterns. When the complete suite of between- and
among-spcies RFLP patterns are available, ahodtfor quatitatively evaluating the
dependence of open ocean blooms and their significant impact amrfdeesoptical

fields will be possible.

TRANSITIONS
There is no current effort to transfer thesethods diectly to Naval use. Depending on

the outcome of the dispersion study, it may be possible to devedbplale at sea
method for @termining the biological capacity of various water massésto blooms.

RELATED PROJECTS

The probing of th®©NA samples is beindone in ciaboration with of Dr. John Paul
from the University of South Florida.
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