APPLICATION FOR BIO 7000 
GRADUATE INDEPENDENT STUDY
Course:  BIO 7000 (3 cr) Graduate Independent Study
Student Information

Name: ________________________________________SID: _____________________


Major: ______________________________Concentration: _______________________



Credits Completed: ____________ GPA: _______________ Bio GPA: ______________

Faculty Supervisor: ______________________________________________________

Title of Proposed Study: 

Number of Credits: ___________

Semester and Year of Study: _____________________

Brief Summary of Proposal:

Signatures
Student: _______________________________________________________Date: _______

Faculty Supervisor: ______________________________________________Date: _______

IRB and/or IACUC Approval:  _____________________________________Date: ________

Graduate Program Director or Biology Chairperson _____________________Date: _______

Dean: _________________________________________________________Date: _______
Proposal preparation guidelines BIO 7000 Independent Research 
BIO 7000 Independent Research provides an opportunity for advanced undergraduate students to design and execute a research project involving collection and analysis of data under the supervision of a faculty mentor. Students may also choose to conduct research using guided readings. Students interested in conducting an independent research project should contact a faculty supervisor well in advance of the intended semester in which the project is to be conducted.  In consultation with the faculty supervisor, the student will define the project objectives, investigate the published research literature on the topic, and prepare a detailed plan of research.  These shall be used in the preparation of a formal proposal for independent research, following the detailed guidelines below.  Any proposal for independent study is to represent the scholarly work of an individual student and must strictly adhere to the University policy on academic integrity regarding plagiarism and appropriate acknowledgement of sources.  Faculty guidance is not to include the writing of any part of the proposal, and supervisors should take special care that students do not paraphrase any source without attribution in the preparation of their proposals.  

The purpose of the proposal is to convince the faculty supervisor, department chairperson, and dean:

...that the proposed project is scientifically and educationally worthwhile.  Will the project, if successful, potentially make a contribution to general knowledge and provide the student with a valuable research experience?

...that the student investigator is well-prepared to conduct the proposed research.  Is the student knowledgeable about the discipline, including the relevant scientific literature, the necessary methods, and the relation of the proposed project to issues of broad scientific interest?

...that the project is feasible.  Are the necessary materials and equipment available?  Do the student and supervisor have the necessary expertise?  Can the proposed objectives be achieved in the proposed project period (typically one semester)?  Are the proposed methods appropriate and sufficient to achieve the proposed objectives?  Is there sufficient replication and an appropriate statistical design for meaningful data analysis?  Is the description of procedures sufficiently detailed to demonstrate the student's knowledge and a likelihood of success?

The independent research proposal should accomplish these aims within the following components and format.  DO use section titles (Introduction, Materials and Methods, etc.) as headings in your proposal.

LABORATORY RESEARCH PROPOSAL:

Introduction

Introduce the scientific context for the proposal, explain the motivation for your proposal, review the relevant scientific literature, provide a clear set of objectives and validate and justify the overall approach to be taken to achieve these objectives.

Research Plan

Provide a clearly organized, detailed exposition of your plan for accomplishing the stated objectives. These details should allow a referee to judge that you have considered the approach thoroughly and are aware of its strengths and shortcomings. For experimental projects, this should generally include a detailed experimental design (treatments and controls, number of replicates, data to be collected, planned statistical analysis), detailed technical procedures (sample collection, tissue preparation, injection protocols, instrumental methods, etc.) and an exposition of limitations inherent in your approach and potential ways around it. For field studies, the research plan should generally include a description of study sites, a sampling design (number of samples and how selected, data to be collected, planned statistical analysis), and detailed technical procedures (behavioral observations, instrumental methods, handling of specimens, etc.).  All proposals should include in this section a timetable or schedule indicating when various activities will take place and when you expect various goals to be achieved.  Subheadings (e.g., Experimental Design, Technical Procedures, Data Analysis, Timetable) might be helpful and are encouraged.  NOTE:  If the project involves animal or human subjects, approval from the WPUNJ Institutional Animal Care and Use Committee, or the Institutional Review Board (IRB) must be obtained in advance and indicated with the appropriate signature on the application form.
Equipment, Supplies, and Budget

Provide a complete list of equipment and supplies needed for the project.  For any items that need to be purchased, provide a cost estimate and suggested supplier.  For sophisticated instrumentation that requires special training (electron microscopes, spectrophotometers, etc.), describe your experience with the instrument or a plan for becoming proficient under appropriate supervision.

Timeline:

Please indicate a rough timeline when you expect to finish various aspects of the study

Literature Cited

List all of the information sources (and only those sources) that you cited in the body of your proposal. Citation by author's name and year is preferred over the "footnote" style citations found in Science and some other journals.  For example:  "Adult ticks have eight legs (Sonenshine 1991)" and not "Adult ticks have eight legs (1)" or "Adult ticks have eight legs1."  Listing in the Literature Cited section should begin with the author's surname and include the full title of the article and journal in which it was published.  For example:

Andrews, R. H. and Bull, C. M.  1982.  Mating behavior and reproductive isolation of three species of reptile ticks.  Animal Behaviour.  30:514-524.

Citation and listing of a publication indicates that you have read the publication yourself.  Second-hand citation should be avoided, and clearly acknowledged when necessary (as when the original is unavailable or in a language you don't read, for example:

Aeschlimann, A. 1958. Development embryonnaire d'Ornithodoros moubata et transmission transovarriene de Borrelia duttoni.  Acta Tropica 15: 15-64, cited in Sonenshine, D., 1991. Biology of Ticks.  Oxford University Press.).  

Heavy reliance on web sources (other than peer-reviewed publications available online) is discouraged.  Where necessary, citation of web sources should be as complete as possible, should indicate the authority for the information on the site, and should include the date when the site was last updated (if available) and the date when it was accessed by the student.
LITERATURE REVIEW PROPOSAL:

Introduction

Introduce the scientific context for the proposal, explain the motivation for your proposal, and provide a clear statement of objectives and outcomes.  Your purpose is to demonstrate an understanding of the conceptual framework for the questions you propose to investigate, indicate some familiarity with the relevant literature, and make the case that your proposed investigation is scientifically worthwhile.

Outline of Topics

Provide a reasonably detailed list of topics and subtopics (or, alternatively, questions and sub-questions) that will provide the starting point for your investigation and the framework for your final paper and oral presentation.  It is to be expected that this list may be modified to some degree in the course of your investigation, but a carefully-prepared outline will indicate your preparedness and facilitate your scholarly work.
Sources and Availability

Provide a list of professional journals and other sources that you expect to consult in the course of your scholarship.  For each such source, indicate the means by which you intend to access it (WPUNJ library, online, interlibrary loan, personal loan from professor, etc.).

Timeline:

Please indicate a rough timeline when you expect to finish various aspects of the reading/study

Literature Cited

List all of the information sources (and only those sources) that you cited in the body of your proposal. Citation by author's name and year is preferred over the "footnote" style citations found in Science and some other journals.  For example:  "Adult ticks have eight legs (Sonenshine 1991),"  not "Adult ticks have eight legs (1)" or "Adult ticks have eight legs1."  Listing in the Literature Cited section should begin with the author's surname and include the full title of the article and journal in which it was published.  For example:

Andrews, R. H. and Bull, C. M.  1982.  Mating behavior and reproductive isolation of three species of reptile ticks.  Animal Behaviour.  30:514-524.

Citation and listing of a publication indicates that you have read the publication yourself.  Second-hand citation should be avoided, and clearly acknowledged when necessary (as when the original is unavailable or in a language you don't read, for example:

Aeschlimann, A. 1958. Development embryonnaire d'Ornithodoros moubata et transmission transovarriene de Borrelia duttoni.  Acta Tropica 15: 15-64, cited in Sonenshine, D., 1991. Biology of Ticks.  Oxford University Press.).  

Heavy reliance on web sources (other than peer-reviewed publications available online) is discouraged.  Where necessary, citation of web sources should be as complete as possible, should indicate the authority for the information on the site, and should include the date when the site was last updated (if available) and the date when it was accessed by the student.

Independent Reading Proposal (example)
Programmed Cell Death in Protists: Prevalence, Evolution and 

Potential Role in Harmful Algal Bloom Termination

STUDENT’S NAME
DATE
Introduction: 

Algal blooms are a common occurrence in marine environments, but a subset of these blooms pose ecological, economic and public health threats and are termed harmful algal blooms (HABs). Karenia brevis is the HAB forming dinoflagellate in the Gulf of Mexico where it causes massive fish kills and marine mammal mortalities and harmful human health effects including neurotoxic shellfish poisoning (NSP) and acute respiratory illness (Larkin and Adams 2007) through the production of a suite of neurotoxins, the brevetoxins. Although HABs have been documented as early as 1530 by Spanish explorers (Reikowski, 2013), the cellular processes driving bloom initiation and termination are poorly understood. K. brevis blooms typically initiate in late summer or early fall and can persist for several months up to a year before they undergo a rapid termination. Currently research focused on bloom termination is limited, but its understanding will be fundamental in developing better bloom management strategies. 

There are a few hypotheses regarding bloom termination including bacterial or viral infection, nutrient limitation, and programmed cell death. Programmed cell death (PCD) is a cell mediated process that plays a role in a variety of biological processes including maintenance of tissue homeostasis, morphogenesis, and elimination of harmful cells. PCD and apoptosis were assumed to have evolved with multicellularity; however, PCD has recently been described in unicellular eukaryotic protozoa. Protist PCD pathways share many common features with multicellular PCD pathways. The dinoflagellate Peridinium gatunense was shown to experience oxidative stress due to CO2 limitation, which led to caspase activity. This study identified an increase in reactive oxygen species (ROS) correlated with a decrease in protoplast size, cytoplasmic shrinkage, and DNA fragmentation. Cell death was shown to be blocked by cysteine protease inhibitors (Vardi et al., 1999); this exhibits the hallmarks of apoptotic-like behavior. Similar pathways have been observed in the chlorphyte Dunaliella tertiolecta and diatom Thalassiosira weissflogii (Bidle, 2004; 2008).
PCD has also recently been hypothesized to play a role in K. brevis bloom termination. Aged K. brevis lab cultures were shown to dramatically alter their transcriptome upon entry into stationary phase with ~30% of their transcripts differentially regulated at this growth stage (Johnson et al., 2012). In a follow up 2014 study, Johnson et al. identified similar physiological changes to those observed during protist PCD. Furthermore, caspase activity was observed and was blocked using caspase inhibitors. Using a transcriptomic approach, no caspase enzyme was identified, which led the researchers to investigate other enzymes such as subtilisins and metacaspases. Although these enzymes were identified, both lacked a cysteine-aspartate cleavage site responsible for the caspase activity observed (Johnson et al. 2014). 

During my undergraduate work in Dr. Monroe’s lab I developed an interest in K. brevis bloom termination. My undergraduate independent study, Mechanisms Regulating Bloom Demise in the Florida Red Tide Dinoflagellate, Karenia brevis, revealed K. brevis grown in spent media (media from stationary phase cultures) exhibited many differences compared to control cultures. The nine cultures grown in enriched spent media exhibited significantly lower cell density through day 10, and their growth rates were significantly decreased compared to controls through day 6 of growth. Analysis of the growth curves revealed an extended lag phase in cultures grown in spent media corresponding with negative growth rates. Further, SYTOX dead cell staining revealed cultures grown in spent media were significantly less viable through day 8 compared to control cultures. The initial decrease in cell density, growth rate and viability is proposed to be due to a signaling molecule present in the spent media. Together, these data support the hypothesis that K. brevis possesses PCD pathways, and PCD may be involved in bloom termination. 

Learning Objectives:

During this independent reading, I will investigate mechanisms of programmed cell death in protists and higher eukaryotes, the evolution of PCD pathways, and develop a testable hypothesis to further investigate PCD in K. brevis and its role in bloom termination. For my Master’s thesis project, I plan to build on my undergraduate independent study research and continue to investigate cellular mechanisms involved in K. brevis bloom termination. A thorough understanding of the current state of knowledge of PCD in protists is essential for my graduate thesis. The topics I will be investigating during my independent reading are not covered in any course offered at William Paterson. Further, the process of synthesizing scientific literature to develop a testable hypothesis is a fundamental skill of a research scientist. This independent reading will provide a mentored experience as I gain a deeper understanding of PCD in protists and develop my thesis project.  

The proposed reading will comprise of the following objectives:

1. Compile a review of PCD pathways described in protists and describe the differences between protist PCD pathways and traditional PCD pathways in higher eukaryotes.

2. Determine the current state of knowledge of PCD specifically in dinoflagellates.

3. Describe the evolution of PCD pathways in protists and higher eukaryotes.

4. Develop a testable hypothesis to further investigate PCD in K. brevis (to be performed for my graduate thesis).

To accomplish the objectives listed above, I will conduct research in primary literature under the mentorship of Dr. Emily Monroe. With the guidance of Dr. Monroe, I will write a paper in the form of a review article and make a presentation to the biology faculty and fellow students.  Dr. Monroe will evaluate the progress of my independent reading through scheduled biweekly meetings. I will submit written summaries of the papers I have read three days prior to our meetings. These meetings will also allow us to discuss any advances in the preliminary work pertaining to my thesis project. 

Suggested Reading:


· M. Deponte Programmed cell death in protists Biochim. Biophys. Acta, 1783 (2008), pp. 1396–1405.

· Johnson, Jillian G., Michael G. Janech, and Frances M. Van Dolah. "Caspase-like activity during aging and cell death in the toxic dinoflagellate Karenia brevis." Harmful Algae 31 (2014): 41-53.

· Vartapetian, A. B., Tuzhikov, A. I., Chichkova, N. V., Taliansky, M., & Wolpert, T. J. (2011). A plant alternative to animal caspases: subtilisin-like proteases. Cell Death and Differentiation, 18(8), 1289–1297. doi:10.1038/cdd.2011.49.

· Segovia M. Programmed cell death in dinoflagellates. In: Perez Martin JM, editor.Programmed cell death in Protozoa. Church Street Georgetown USA: Landes Bioscience-Springer Wiley; 2007. p. 126-142.

· Other various articles from primary literature sources, approved by Dr. Monroe.

Timeline:

	Assignments
	Submission Deadline
	Appointment

	Progress Check
	
	9/3

	“ “
	9/14
	9/17

	“ “
	9/28
	10/1

	“ “
	10/12
	10/15

	“ “
	10/26
	10/29

	“ “
	11/9
	11/12

	“ “
	11/16
	11/19

	“ “
	11/30
	12/3

	“ “
	12/7
	12/10

	Paper Due
	12/17
	

	Presentation
	TBD, wk of 12/7 or 12/14
	


***All dates listed may be subject to change***

*** All dates are scheduled for the Fall 2015 semester***

Evaluation:

As per Biology Department policy, a final paper in the format of a review article will be given to Dr. Monroe by the deadline above (December 17, 2015). I will give a 45-minute oral presentation, to which all faculty and students will be invited by public announcement. Dr. Monroe will evaluate the performance and work. The grading breakdown is as follows:

· 40% Final Paper 

· 40% Presentation of Work 

· 20% Progress of biweekly section reviews 
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