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Description of Undergraduate Research Project

Context
Marine invertebrates are prolific sources of novel and structurally diverse natural products.  While these compounds have ecological roles, such as chemical defense from predators, many have pharmacological or biological activity for potential use in clinical applications.  Evidence is accumulating that in invertebrates such as sponges, ascidians, and bryozoans, bacterial symbionts are responsible for the production of these compounds and not the animals themselves.  Unfortunately, many of these microbes have been resistant to cultivation.  However, molecular approaches have allowed their phylogenetic identification through sequencing of the widely used small subunit ribosomal RNA gene.  The goal of this project is to identify ascidian bacterial symbionts that are potential producers of bioactive secondary metabolites.   Our hope is that this work may lead to the discovery of novel biosynthetic pathways and compounds.

Among the marine invertebrates that our group is currently studying, this project will focus on ascidians.  Ascidians are sessile, filter-feeding marine invertebrates and are a rich source of biologically active cyclic peptides.  Previous work has shown that symbiotic bacteria living within the ascidian host are the source of these secondary metabolites.  One particularly noteworthy example is the cyanobacterium, Prochloron spp, which is abundant in host tissue and found in many tropical ascidians.  Prochloron is responsible for the synthesis of the patellamide class of cyclic peptides.  Patellamides are moderately cytotoxic and some have been reported to reverse multidrug resistance.  

Proposed project


Ascidian samples were collected from the Republic of Palau in May 2007.  Some samples were targeted during collection due to their known production of secondary metabolites, while other samples were collected to explore the potential for novel compounds.  The student will extract total DNA from these samples, yielding a mix of host and associated microbial DNA.  For those ascidian samples whose identity remain unknown, the student will sequence the host 18S rRNA gene and will determine a phylogenetic identification.  For each sample, the student will create a clone library consisting of bacterial 16S rRNA genes.  The student will send clones out (to an external facility) for sequencing and will analyze sequence data, particularly searching for bacterial groups of known secondary metabolite producers.  If time allows, the student may also begin looking for genes responsible for secondary metabolite synthesis.

Proposed ship-time components


There will be no ship time necessary to carry out this project.  All samples for the project have been collected and preserved from the Republic of Palau in May 2007.

Links with other REU projects


At the current time, no links or collaborations with other REU projects are envisioned for the proposed project.

Skills needed


Knowledge of microbiology and molecular biology, general laboratory techniques.

Proposed 10 week curriculum structure

Week 1-2


Become familiar with literature/project, online resources


Begin learning essential laboratory techniques and protocols

Week 3-5


Extract and check quality of DNA from samples


Perform PCR analysis on DNA


Build clone libraries


Send clones for sequencing

Week 6-8


Learn how to analyze clone sequences using computer programs and online 

resources


Phylogenetic identification of clone sequences


Identify potential producers of secondary metabolites through literature search

Week 9-10


Prepare report and oral presentation


Present data and discuss results

Description of final report


The final report should give sufficient background of the project, describe methods used, and present and discuss the results.  
