
Part II: Project Proposal 

Project title — The Effect of Intensity of Visual (Light/Dark) Cues in Drosophila melanogaster 
Larval Learning and Memory 
Faculty — Christopher Jones, Professor of Biology 
Student — Setareh Alipour 
Project duration — 10 weeks, Monday June 3 through Friday August 9 

Description of the project — 

The fruit fly Drosophila melanogaster has long been used as a model organism for a examining a 
wide range of biological phenomena, for example inheritance, disease, development, drug 
effects, mutation, and behavior. Its popularity is an early example of the “network effect”: 
because so many biologists carry out research with it, much more is known about its biology, 
which encourages more researchers to use it. Many students in my laboratory have developed 
projects looking at learning and memory in the fly, both from the perspective of the effects of 
changing the stimuli used and of the effects of different mutations on the ability of the animals to 
learn and remember normally. 

One of the genes which we’ve studied is Presenilin (Psn). The homologous gene in humans has 
relevance to Alzheimer Disease (AD) development: there is a large set of mutations in this gene 
which have been linked to early-onset AD. A few studies have been done looking at the effects of  
these human mutations on the functioning of the fly protein produced by the gene in adult 
animals, but not in the earlier larval stages. 

In 2012, Rania Hanna conducted an Honors project with me, looking at the ability of Drosophila 
larvae with defects in the Psn gene to learn to distinguish odors. Two years later, Anika Riaz 
looked at the ability of these mutants to learn and remember to distinguish  between light and 
dark regions of the dish they were crawling around on, linking the lighting cues to the presence 
or absence of food. The current project proposes to extend this work by adding another variable 
to the training regimen: the intensity of the light and dark stimuli. In addition, I now have some 
well-characterized mutants in other genes (amnesiac and dunce) which are known to affect 
learning and memory in adults; including them in these experiments will serve as a positive 
control (if they fail to learn at this stage) or point to some interesting differences between the 
processes of learning and memory in the larvae vs. the adult (if they don’t). 

Roles and responsibilities —  

Setareh will be responsible for background research (reviewing both Rania and Anika’s Honors 
theses, as well as relevant papers in the primary literature which I will provide), growing and 



maintaining the relevant fly stocks, making the training and testing plates, designing and 
executing the experiments, and analyzing the results. 

My role will be to guide Setareh’s background research, coordinate the various aspects of the 
project (I will have a better idea than Setareh how much time will be required for the different 
stages and so will need to plan for how to best optimize the limited time we’ll have) and to serve 
as a voice of experience, having much more experience with Drosophila and behavior testing. 

Weeks 1–2: Literature research. Setareh will review the relevant scientific literature, to learn 
more about larval learning in general as well as what has been done to date. This will include 
both the discoveries about learning in larvae and the nuts and bolts of how testing is typically 
done. She will also establish stocks of the various fly lines which she will be using in her 
experiments. 

Weeks 3–4: Collecting Drosophila larvae and beginning to conduct learning experiments. 
Because much of this will be new to Setareh, I anticipate a couple of weeks of “dry runs” using 
mostly wild-type (i.e. normal) larvae so she can familiarize herself with the experimental set-up 
as well as the practical aspects of handling fly larvae. 

Weeks 5–9: Carry out learning and memory experiments. Analyze results as we go, changing 
experimental parameters as appropriate to optimize them. 

Week 10: Begin to prepare for presentation at Scholars Day, the NCUR conference, and the 
Drosophila Research Conference (if appropriate). 

Student engagement in discipline-appropriate scholarly research — 

Setareh is currently a junior who transferred to Moravian last year. She is currently taking 
Biology Seminar (BIOL373) with me, and is doing well. As she explains in her Statement of 
Purpose, she is strongly considering applying to graduate school after Moravian, so gaining 
hands-on experience in research will be important for her both in making that decision and, if she 
decides to go to grad school, succeeding in her post-baccalaureate career. 

Setareh will be involved in all phases of the project, from deciding what to focus her efforts on 
through analyzing and interpreting her results. She will also gain experience and familiarity with 
the practical aspects of handling live animals, maintaining them over the course of her 
experiments, and some of the challenges of behavioral research. All of these things are central to 
becoming an active and productive scholar in behavior-genetic research. 

Student contributions to the discipline — 
If the project is successful, I anticipate that it will lead to additional experiments which will 
ultimately be published. Because of the shared evolutionary heritage of all living organisms, 



discoveries made in a model organism often (but not invariably) lead to insights into the cognate 
processes in humans. I am hopeful that with Setareh’s contribution we will have amassed enough 
data to be able to publish them. 

Regardless, I believe that the results of this SOAR project will by themselves be more than 
sufficient to merit presentation at regional and national conferences. In years past my SOAR 
students have presented their work at the regional Beta Beta Beta convention (Tri-Beta is the 
undergraduate biology honor society), the National Council for Undergraduate Research 
conference, and at the national Drosophila Research Conference. 

Part III: Student Statement of Purpose 

Project title — Electroporation of DNA into Drosophila melanogaster Embryos 
Student Researcher — Setareh Alipour, Biology major, expecting to graduate May 2020 
Faculty Mentor — Christopher Jones 
Housing requested — none 

I am an international student, currently a junior, pursuing a bachelor's degree in Biology. To date, 
I have had the privilege of taking several Biology and Chemistry courses and have thoroughly 
enjoyed them all. I have taken my education and research opportunities, both in and out of the 
classroom, very seriously and have maintained a 3.14 GPA. I've done this all while maintaining a 
marriage and a household off campus. I am very grateful for the educational experience I have 
received and for the scholarships that have made it possible. 

Before coming to the United States, I was a college senior and intern in a medical clinic for 
about one year and during this time, I was involved in different aspects of clinical experiences. 
As a nurse anesthetist student, I was responsible for monitoring patients and keeping records of 
my observations. During this time, I assisted medical doctors and observed more than 50 
complex surgeries and have trained myself to be responsible and curious at the same time. I 
believe that these skills will help me to perform efficiently as a biological researcher. 

Initially, it was my intention to further my education in order that I might attend medical school. 
However, recently I have gotten more interested in graduate programs in biomedical or 
pharmaceutical studies. This summer project will significantly help me to experience research 
and pave my way towards my desired graduate programs. As a transfer student, I have not had 
the chance to build up my professional resume by research or internship experiences inside the 
United States. I believe that to have a fair chance of career success, I need to grasp opportunities 
like the SOAR program to proceed in my personal development.  

I am excited to work with Dr. Jones. It is important that I continue to hone my laboratory skills 
and study new technologies in order to best utilize the resources and monies available for 
biomedical research. This would include the continued practice of some scientific approaches, 
such as behavioral analysis. I want to be a prepared graduate student and researcher, and working 



on a real experimental project will provide a challenge and a chance for growth. It is my 
expectation that caring for and working with living organisms independently, as well as keeping 
a detailed record of observations and discussions, will better prepare me for a distinguished 
graduate program, and the field of biomedical and genetic research. 

Finally, with solid training in qualitative and quantitative research methods and a history of 
responsible professional experience from my original country, I am confident that I can fit well 
into this exciting research opportunity. I thank you for reviewing my application. 

Part IV: Expense Proposal 

Project title — The Effect of Intensity of Visual (Light/Dark) Cues in Drosophila melanogaster 
Larval Learning and Memory 
Faculty — Christopher Jones, Professor of Biology 
Student — Setareh Alipour 

All expenses for this project (e.g. routinely-used laboratory supplies, fly food ingredients, 
additional reagents) will be covered by the Department of Biological Sciences.


