
The Effect of Altered Light Cycles on Courtship Behavior of Male 

Drosophila melanogaster.

By: Ravdeep Mathone-class of 2015

1. It is challenging to handle the flies and it’s 

vital that the media is moist and the flies 

remain healthy. During transportation, the 

cold method should be used with care.

2. A foundational paper to read for this study 

is:

O’Dell, K. C. (2003). The voyeurs’ guide 

to Drosophila melanogaster courtship. 

Behavioural Processes, 64(2), 211. 

doi:10.1016/S0376-6357(03)00136-0

Abstract
The purpose of this study was to analyze variation in courtship behavior of D.melanogaster wild-

caught flies and wild-type laboratory flies when exposed to altered light cycles. This experiment was 

a behavioral assay that compared wild-caught to laboratory-reared flies in order to examine changes 

in behavioral phenotypes. Fly larvae for the wild-caught flies were obtained from an Orchard. All 

flies were raised on molasses media and in either light-dark (LD) or light-light (LL) cycles. The flies 

were maintained and cultured; prior to experimentation genders were separated and female flies were 

classified as virgins or not. Female flies were also decapitated during test runs but this method was 

abandoned for the actual experiment. Flies were then placed in glass vials that were 10mm by 25mm, 

and courtship behaviors were observed using Micro-Capture software. A multifactorial ANOVA test 

was used, with a set alpha of 0.05. The two categories of flies resulted with a p-value of 0.0163, 

thereby showing significant difference. However, the p-value of 0.271 for the two light cycles and 

the p-value of 0.579 for the interaction displayed no significance. The research hypothesis that the 

courtship bhave a higher frequency than the laboratory flies was therefore supported. However, the 

hypothesis that the light-light (LL) cycle would result in a higher frequency of courtship attempts 

than the light-dark (LD) was not supported by the data.

1. Further comparative research should be 

done on the next generation of the flies to 

test whether results were actually due to 

environmental conditions or due to genome 

traits.

2. Using flies from different demographics 

(mountains, rural, urban, or costal) can 

help test variance between different areas.

3. Construct a mating chamber for all the flies 

and then separate females out. 

Future Research Ideas

Pertinent Information to share with 

a future researcher

Taken by Researcher

Taken by Researcher



The Effect of Disturbance in Circadian Rhythm on 
Drosophila melanogaster's Ethanol Preference and Survival Rate

By Rebekah Chun [Class of 2015]

1.DON’T PROCRASTINATE!
2.Make a list of priorities. What’s more 

important to you?
3.Do make sure you pick a topic that you will 

thoroughly enjoy!
4.Working on research little by little helps. 
5.Literature review will be SUPER helpful in 

impressing your judges…and your mentor :) so 
make sure you actually learn from reading!

Abstract
In a society struggling with sleep disorders and addiction, it is crucial to elucidate mechanisms 
underlying these poorly understood conditions for developments in pharmaceuticals and 
improvements in many lives. It was hypothesized that if D. melanogaster’s circadian rhythms were 
disturbed with constant light exposure, then its ethanol preference would increase. After circadian 
entrainment under 12:12 light/dark cycles (LD) or constant light exposure (LL), two groups of flies 
voluntarily consumed food via Capillary Feeder (CAFE) assay, which contained 15% ethanol in two 
of four capillaries. While the planned data collection period was five days, 81.7% of flies under LL 
and 62.5% under LD died after one day of ethanol exposure. The first two-sample t-test, comparing 
ethanol preference between two groups, did not support the hypothesis. However, the second two-
sample t-test, comparing survival rates between two groups, resulted in a statistically significant 
difference. The results suggest that circadian disturbance fatally affected flies by impairing their 
ethanol detoxification with an added stressor—sleep deprivation via constant light exposure.

Future Research Ideas

• Increasing humidity to reduce stress on flies

• Working with smaller capillary tubes to prevent flies 
from getting stuck in the tubes (like the picture 
below)

• Observing the effect of circadian disturbance on 
succeeding generations of flies

• Observing the effect of ethanol exposure on circadian 
entrainment 

Suggestions to a Future Researcher

http://a4.mzstatic.com/



The synergistic effect of Ethanol and Ibuprofen on the central 

nervous system of Daphnia magna

By: Danielle Garrett Class of 2015

1) Use wax coated depression slide instead of 

Vaseline ringed slides so fatality rates of the 

Daphnia is reduced

2) Make sure to keep Daphnia in fresh spring  

water and NOT tap water

3) Stay organized  and don’t procrastinate. 

Research is rewarding if you are not stressed 

to  stay caught up!

Abstract
The purpose of this experiment was to determine the combined effects of Ibuprofen and Ethanol on 

the central nervous system of Daphnia magna. Daphnia were placed on wax coated depression slides 

with spring water, Ethanol (5%), Ibuprofen 9.06 x10-8 g/L, or the combination of the Ethanol and 

Ibuprofen solutions. Eight Daphnia were used per group and solutions were made by diluting a 

normal human dose of the substances to an appropriate proportion. Daphnia were viewed under a 

Swift instruments M1000-D microscope and recorded for 10 seconds with a Nikon Cool Pix Color 

990 attachment. Heart rates were calculated by slowing video footages to distinguish beats visually. 

An Analysis of Variance (ANOVA) was used to analyze data with an alpha value of 0.05. A p-value 

of 4.24 x 10-4 was determined and analyzed with a Tukey test to identify significant differences 

between the Ibuprofen and control groups and the combination and control group. This did not 

support the research hypothesis that, “If specific dosages of Ibuprofen and Ethanol are exposed to 

Daphnia magna simultaneously, then they will have a greater effect on the central nervous system, 

noted by a decreased heart rate, than when exposed individually.” Results inferred that a combined 

dose of Ethanol and Ibuprofen can have severe effects on heart rate and could model similar effects 

on humans.

Future Research Ideas 

Suggestions to a future 

researcher

1) Alcohol-Medication reactions with 

antihistamines, diet pills, or sleep aids

2) Alcohol-medication reactions on cell growth 

with planaria

3) Study how repeated exposure  to Alcohol and 

Medications effects Daphnia heart rate over 

time 

Add Project photo or 

graph of data here.



The Effect of Different Whitening Methods on Teeth Soaked in 
Coffee

By  Hamza Ilyas Class of 2015
Abstract

The purpose of this study was to determine whether the accepted method of light-enhanced bleaching 
of teeth stained with coffee would whiten teeth compared to only using a whitening gel. The research 
hypothesis was that the UV light would generate the greatest color change of the teeth. Eighteen 
teeth were equally divided into 6 trials among two light groups (UV and fiber optic light) and a 
control group (no light). After being stained with a strong coffee solution (Dark French Roast), 
photos of the teeth were taken using a digital camera and analyzed using the Image J software to 
measure the pixel value (0-255) of contrast. A Crest whitening gel, normally used in the whitening 
procedure, was then applied in equal amounts onto each tooth and they were placed under their 
specified light source for 24 hours. The difference between the pixel value before and after whitening 
was observed for each tooth and a percent change was generated. The mean percent change for the 
no light group, UV light group, and fiber optic light group, was 7.3%, 4.0%, and 5.4% respectively; 
using a one-way ANOVA test with an alpha value of 0.05, the calculated p-value was 0.707, 
revealing no significant difference between the groups. Therefore, as shown by this study, using a 
light source does not affect the whiteness of a tooth as compared to using simply a whitening gel 
under the conditions set in this experiment.

Future Research
The usage of a digital software system 
can be more essential when examining 
teeth rather than taking images from a 
digital camera. Additionally, a Knoop 

Hardness (KHN) test can be performed 
to reveal the relative strengths of 

bleached teeth.

1. Several teeth can be found in local 
denture clinics rather than offices.

2. The staining procedure should be 
used with acidic solutions.

3. The whitening procedure should last 
for 15 minutes rather than one hour.

4. The areas of the teeth should be 

relatively similar to avoid extra gel. 

Suggestions to a Future 
Researcher



The Effect of Increasing Concentrations of Imidacloprid on the 

Regeneration of Dugesia dorotocephala

By  Jennifer Roach ~ Class of 2015

 Even though it can be a very tedious job, read 

as many articles as you can. It will really help 

improve your knowledge during future 

presentations.

 Do not procrastinate even if you believe that 

an assignment will not take you very much 

time! 

 Be sure to choose a project that interests you; 

do not choose a topic or experiment just 

because it seems complicated and 

“impressive.”

Abstract
The purpose of this study was to determine what concentration of imidacloprid, a potentially harmful 

pesticide that is used on food crops and in flea treatments for animals, had the greatest impact on the 

Dugesia dorotocephala regeneration. For one week, D. dorotocephala were exposed to varying 

concentrations of imidacloprid and then dissected using a tri-sect cut. Two one-way ANOVAs were 

conducted to look for statistical significance between the control and the imidacloprid treated groups 

– one analysis for increased length and one analysis for lifespan. An alpha value of 0.05 was 

compared to p-values of 4.983E-05 (length) and 7.792E-04 (lifespan) respectively. The research 

hypothesis, that more exposure to imidacloprid would cause the D. dorotocephala to have a shorter 

lifespan and regenerate a smaller amount, was supported. Statistical significance was observed for 

both the length and lifespan analyses. In summation, this study demonstrated that imidacloprid does 

have a significant impact on the regeneration of D. dorotocephala, which led to the conclusion that 

the pesticide could potentially have harmful effects on both humans and animals when used.

Future Research

Suggestions to a Future Researcher

 It would be beneficial to test the effects of 

pharmaceuticals on the reproduction of aquatic 

organisms. 

Photactic behavior of Daphnia magna after 

exposure to imidacloprid could be measured.

Both stronger and weaker concentrations of 

imidacloprid could be tested on the regeneration 

of Dugesia dorotocephala.



The Effect of Exogenous Melatonin on the Diurnal Phototactic

Behavior of Daphnia magna

By: Mikayla Carlton – Class of 2015

Abstract
The purpose of this study was to determine if melatonin had an effect on the diurnal phototactic

behavior of Daphnia magna. A group of 20 Daphnia magna were randomly selected to be observed 

by placing them into a glass container filled with 200mL of spring water that was visually divided 

into four segments. The organisms were observed for ten minutes and their phototactic behavior was 

recorded based on segment placement. The same group was then exposed to melatonin (2.7e-6 g/L) 

and were allowed a ten minute acclimation period before the post-test began. The post-test was 

conducted in the same manner as the pre-test. The average segment placement for the pre-test was 

3.75, while the average segment placement for the post-test was 3.85. The means were analyzed for 

statistical significance by using a paired t-test. With an alpha value of 0.05, a p-value of 0.184 was 

produced by the data. This statistically insignificant value did not support the research hypothesis 

that if Daphnia magna were exposed to melatonin, then they would demonstrate increased negative 

phototaxis. In summation, the exposure of the model organism Daphnia magna to melatonin did not 

significantly affect their diurnal phototactic behavior.

Future Research 

Ideas

Pertinent information for future 

researchers

• When conducting a study similar to this one, 

it is important to take good care of the 

organisms.

• A larger sample size would be beneficial.

• Below is a great research article in regard to 

the presence of melatonin in D. magna :

Markowska, M., Bentkowski, P., Kloc, M., & 

Pijanowska, J. (2009). Presence of melatonin 

in Daphnia magna. Journal Of Pineal 

Research, 46(2), 242-244. doi:10.1111/j.1600-

079X.2008.00642.x

♦ Regeneration of Dugesia dorotocephala

after exposure to melatonin

♦ Different concentrations of melatonin on 

Daphnia magna

♦ Phototactic behavior of D. magna in 

relation to predation



The Effect of Emblica officinalis on the 

Pigmentation of Dugesia dototocephala

By Mikayla Marraccini Class of 2015

1. Keep D. dorotocephala in completely 

isolated wells to avoid any unwanted 

interaction.

2. Remove D. dorotocephala from the solutions 

one at a time before photographing in order 

to allow for the least amount of light 

exposure.

3. Carefully monitor the reaction of D. 

dorotocephala to light to asses confounding 

variables. 

Abstract
The purpose of this study was to investigate the effects of Emblica officinalis on the pigmentation of 

Dugesia dorotocephala. The D. dorotocephala were placed in three groups of nine wells in a multi 

well plate. One of the groups was placed in spring water, while the other two groups were placed in a 

solution of spring water and E. officinalis. The organisms were isolated in their respective wells for 

twenty four days, and photographs were taken before and after this period of time. The average pixel 

color of the photographs was calculated and then analyzed using a paired two sample t-test. An alpha 

value of 0.05 was set, and the test on the experimental groups of 0.003458 grams E. officinalis per 

liter and 0.03458 grams E. officinalis per liter rendered significant p-values of 1.077298E-02 and 

9.64988E-05, respectively, while the control group rendered an insignificant p-value of 8.0553127E-

02. These results caused the null hypothesis that there would be no significant difference between the 

groups to be rejected and the alternate hypothesis that there would be a significant difference 

between the groups to be accepted. The research hypothesis “if D. dorotocephala is exposed to E. 

officinalis, their pigmentation will lighten” was not supported by this data.

Add Project photo or graph 

of data here.

Future Research

Suggestions to a future researcher

1. Studies should be done to study tyrosinase

specifically.

2. Further research should be done 

pertaining to the pigmentary system of D. 

dorotocephala

3. More research should be conducted to 

investigate general medicinal properties 

of E. officinalis.



The Effect of Emblica officinalis on the Regeneration Time of 

Dugesia dorotocephala

By: Josh Paragas Class of 2015

1. For the duration of the bilateral transverse 

cut, the researcher should be sure to be 

patient so as to create the precise cut 

required.

2. Be sure to maintain a sterile tube when 

transferring the chemical solutions in order 

to avoid cross contamination between the 

exposed groups.

The purpose of this experiment was to study the effects of Emblica officinalis on the regenerative 

rate of Dugesia dorotocephala as a model organism for human wound healing. Dugesia

dorotocephala were acquired and separated into a control group exposed to spring water; whereas, 

another group was exposed to an amla solution. Each group consisted of at least 8 test subjects. A 

dilution of the amla solution was required in order to create a solution that could be exposed in the 

proper amount. Furthermore, a bilateral transverse cut occurred to the D. dorotocephala to observe 

the regeneration rate of the photoreceptors which mirrors complete regeneration. In order to account 

for the photoreceptors, a compound light microscope was utilized. The data collected depicted a 

smaller mean of regeneration amongst the experimental group when compared to the control. 

However, after completion of a two sample t-test, the p-value of 0.227 produced proved the 

difference between the two groups as insignificant since the alpha value set was 0.05. Due to the 

insignificant difference, the research hypothesis was not supported. The experiment retained the idea 

that ingestion of an amla solution does not aid in the process of wound healing; however, the 

experiment did not reflect topical applications, which resulted in significant support to dermal wound 

healing.

1. Further comparative research should be 

done on other chemicals included in the 

triphala compound.

2. Other  elements to be tested could be 

varying concentrations of the amla solution.

3. Additionally, the head should also be 

retained to determine the rate as well as a 

more precise time for data collection.

Future Research Ideas

Pertinent Information to share with 

a future researcher

http://www.harpercollege.edu/ls-hs/bio/dept/guide/gallery/aquatic_worms/thumb.html
http://www.harpercollege.edu/ls-hs/bio/dept/guide/gallery/aquatic_worms/thumb.html
http://nmpb.nic.in/photogallery1.php?id=4&catid=10&sa=U&ei=YtlhUpKzG6bO0AW-y4CQAQ&ved=0CK0BEBYwKjhk&usg=AFQjCNEXBb3Cnmku_Y4Ah5ME68_NdMUwOw//images/stories/ViAr.php?rf
http://nmpb.nic.in/photogallery1.php?id=4&catid=10&sa=U&ei=YtlhUpKzG6bO0AW-y4CQAQ&ved=0CK0BEBYwKjhk&usg=AFQjCNEXBb3Cnmku_Y4Ah5ME68_NdMUwOw//images/stories/ViAr.php?rf


An analysis of postoperative infections among vascular surgery 

patients in Lynchburg, Virginia

By  Lauren Poletti Class of 2015

Abstract
The purpose of this study was to determine whether bacteria associated with postoperative infections 

in vascular surgery patients were resistant to the currently recommended antibiotic, Cefazolin.  The 

study was a retrospective chart review of patients undergoing lower extremity bypass surgery.  The 

only information recorded was the date of procedure, the patient’s medical record number (MRN), 

whether or not an artificial artery was used, whether the patient was diabetic or not, if infections were 

present after vascular surgery, and the type of bacteria associated if there was infection.  Rates of 

infection were determined for different subsets of patients—patients with prosthetic grafts, patients 

with vein grafts, diabetic patients, and non-diabetic patients.  The majority of infections were found 

to be caused by bacteria resistant to Cefazolin (82.8%).  In comparing subsets of patients, a Chi-

Squared Test of Independence was used with an alpha value of 0.05.  Patients with prosthetic grafts 

had a higher rate of infection than patients with vein grafts (21.3% v. 9.3%, P=0.0172).  There was 

no statistically significant difference between the infection rate between diabetic and non-diabetic 

patients (15.8% v. 14.1%, P=0.737).  This study confirmed a high rate of resistant infections among 

vascular surgery patients, especially those with prosthetic grafts.  Alternative antibiotics should be 

considered for prophylaxis against postoperative infections.  

Future Research

Suggestions to a future researcher

1. Focus on infections due to patient 

variables.

2. One could determine which subsets of 

patients may benefit from alternative 

prophylactic treatment.

3. One could study whether adding alternative 

prophylactic antibiotics reduces the 

postoperative infection rates.
1. If you are interested in working with a 

doctor, make sure you find one that is 

willing to spend a lot of time with you.  

Sometimes it is hard to read the doctor’s 

handwriting, so they need to be willing to 

help you out and go through some of the 

patients’ charts with you. 

2. A foundational paper to read for this study 

is: Stone, P., Campbell, J., AbuRahma, A., 

Safley, L., Emmett, M., & Asmita, M. 

(2010). Vascular Surgical Antibiotic 

Prophylaxis Study (VSAPS). Vascular and 

Endovascular Surgery, 44(7), 521-528.
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