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Abstract

U. panacea is a species of fiddler crab that lives on the Gulf coast of the United States
and Mexico. Very little research has been done with this species relative to the vast amount of
work that has been conducted with fiddler crab species of the Atlantic coast (Brodie et al. 2005).
Before the recent introduction of restriction fragment length polymorphism protocol (RFLP) by
Dr. Renae Brodie, it was impossible to distinguish the species of fiddler crab when it was in the
larval stage (Behum et. a. 2005). The development of RFLP protocol has given the scientific
community the opportunity to study fiddler crab larvae (megal opae) and understand their
ecology. No research has been conducted to determine if U. panacea can be distinguished from
U. pugilator using the procedures devised by Dr. Brodie. During the spring semester of 2007, |
will collaborate with Dr. Jim Welch to determine if the technique employed by Dr. Brodie to
distinguish between U. pugilator, U. pugnax and U. minax will work in distinguishing the
megalopae of U. pugilator and U. panacea. If it is possible to distinguish between these two
species of fiddler crabs using Dr. Brodi€' s techniques, it will allow us to begin to examine the
larval ecology of these two species. The results of this experiment will be presented at a future
student research poster session, refined into athesis to be presented to the Biology Department
and the Honors Program, and will be written up and submitted for publication.

Section Two-Project Description
Background

Uca panacea (Figure 1) isafiddler crab most commonly found along the Gulf coast of
the United States and Mexico (Caravello and Cameron 1991). These crabs are well adapted for
processing sandy soilsin the lower intertidal zone and often make their burrows in porous, sandy
soil (Thurman 1984). Areas where U. panacea are found are also dictated by water salinity. Ina
previous study, it was noted that U. panacea were commonly found in 33 ppt salinity, but not in
salinity of 43.3 ppt (Thurman 1984). U. pugilator (Figure 2) is another species of fiddler crab
that inhabits similar habitats along the Gulf coast. U. pugilator is more often found in salt
marshes and bay beaches. Burrows are created in creek banksin such salt marshes (Teal 1958).
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It has been demonstrated that U. pugilator can survivein salinity aslow as 7 ppt for at least 10
days, but still prefer saltwater over freshwater (Teal 1958).

While the adults of fiddler crab species are easily distinguished, the larvae of these two
species of fiddler crab are morphologically identical. A procedure developed by Dr. Renae
Brodie from Mt. Holyoke College uses a DNA sampling technique that allows for the
determination of species from the larval forms. This technique has been used to distinguish three
species of fiddler crab larvae found on the Atlantic coast.

U. panacea and U. pugilator livein dlightly different microhabitats. One possible
explanation for this small-scale habitat separation is selective settlement by the crabs' larvae. If
we can use Dr. Brodi€' s technique to identify the larvae of these crabs, we can begin to examine
their larval ecology.

YpM Wi Aq oloud
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Figure 1-Uca panacea Figure 2-Uca pugilator
Objectives

1. Themain objective of this project isto determine if previous techniques that
allow for differentiation between three morphologically identical fiddler crab
megal opae of the Atlantic coast are effective in distinguishing between two
fiddler crab species of the Gulf coast.

2. Wewill also sequence the ITS-1gene of U. panacea and submit the results to
GenBank.

By determining the effectiveness of RFLP protocol on U. panacea and U. pugilator, we will be
able to see the direction that future studies should take in order to better understand fiddler crab
larval distribution and the ecological role that each speciesfills.

Methods

Research will be conducted at Wittenberg University. We will first work with adult
specimens of U. panacea and U. pugilator that Dr. Welch obtained from the Gulf coast in the
spring of 2006. DNA will be extracted from muscle tissue from aleg of each of 10 individuals
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of each species. If the technique produces results that allow for the distinguishing of species,
megal opae of each of the species will be obtained from the Gulf coast, and the process will be
repeated using DNA from the megal opae.

The methodology will follow the major steps as outlined by Brodie (Behum et al. 2005).
The DNA from each tissue sample of interest will be extracted using DNeasy extraction kits.
The internally transcribed spacer region (ITS-1) will be amplified using primers ITS1F and
ITSIR (Schizas et. al. 1999) and the polymerase chain reaction (PCR). This procedure increases
the number of copies of the ITS-1 gene. The DNA will be incubated with arestriction enzyme
(Hpall) that cuts the DNA at specific sites, producing fragments of DNA, presumably of
different lengths for each species. The resulting restriction fragments will be separated on
agarose gels. If the fragments are of different lengths, species-specific banding patterns will be
observed as in Figure 3 for the three Atlantic coast species. The resulting gels that have DNA
from U. panacea and U. pugilator will be compared.

ypM wir Aq ojoud

Figure 3- Gel showing banding for Uca
pugilator, U. minax, and U. pugnax.

We will also take the amplified ITS-1 gene and sequence it using the Beckman-Coulter
CEQ-8000 DNA sequencer in the Biology department. The resulting sequence obtained for U.
pugilator will be compared with previously published sequences for this species. The sequence
for U. panacea will be submitted to GenBank, a repository for gene sequences.

The resulting datawill be presented at the fall student research poster session. The data
will also be compiled into a paper to be submitted for publication, as well as submitted as an
Honors Program thesis.
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Budget

Reagents for sequencing:
DCTS Quickstart Kit $437.75
LPA Gel mix for sequencing column $120.00
Capillary array for sequencer: $497.00

TOTAL $1054.75

Although the total budget is greater than the grant amount, additional funds will be available
from Dr. Welch’s NSF Grant and the Biology department.

Proposed plan of work

January-February 2007 Learn techniques and perform RFLP analysis
March-April 2007 Sequence |ST-1 gene and write up results

Special Issuesfor the Board to consider

Should the Board approve this grant, it is requested that no check be issued. The
purchases outlined above will be handled directly through the Biology Department.
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