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Commack High School’s 

Research Yearbook

2010-2011

A Celebration of Research at Commack High School
Thursday May 25th, 2011 

8:00pm

Evening Events
Poster Presentation of student projects
Slide Show Presentation…….By Aaron Wilson and Rebecca Alford
Introduction…………….Aaron Wilson 
Opening Remarks………Mr. James Engeldrum, K-12 Director of Science

Student Reflections…….Tommy Kowalski, Christina Cabana
Alumni Comments……..Alexis Tchaconas       

Guest Speaker…………..  Ritesh Sanghvi, Manager
                      Alphonso Higuera, Senior Research Scientist

                       Forest Laboratories                 
Honoring Our Students

Austin Lee, Roshni Panchal……..Science Teacher, Commack High School

Closing Remarks……….Aaron Wilson
Welcome to our Celebration of Science Research. This evening, we pay tribute to the creativity, hard work, and success of our students over the past school year. Participating in the science research program requires a personal commitment, dedication to the completion of a project from start to finish, and the enthusiasm to overcome the obstacles and enjoy the success along the way.


At each science fair that we have participated in, our students represented the Commack community in a respectful and professional manner. They were all well prepared and eager to share their efforts and results with science fair judges.


This evening, we honor each one of our science research students for their involvement and participation in the Commack High School science research program. 

Ms. Jeanette Collette……………Science Teacher

Dr. Daniel Kramer……………...Science Teacher

Mr. Richard Kurtz………………Science Teacher

Dr. Lorraine Solomon…………..Science Teacher

Ms. Andrea Beatty……………...Lab Assistant 
Mr. James Engeldrum………….. K-12 Director of Science
With gratitude we would like to thank the following who have helped our staff and students in so many ways all year to make our research program work so well.
Carolyn Campbell, Mindi Goonan,  Elizabeth Koelzer, Elain McCauley, Camille Horak, Laura Newman, Nancy Nunziata, Eileen Rogers,  Genny Sebesta, Gary Shaw, Elizabeth Smith, Victoria Stack, Judy Titolo, and Ed Stork and our fabulous custodians

Special thanks to Andrea Beatty for putting together this program 
Science Fair Participation

Intel International Science and Engineering Fair
Los Angeles, CA      May 8-13, 2011
Rebecca Alford – 2nd Place, Medicine and Health.   $1500 Award

Matthew Kim – US Air Force 1st Place Award, $3000

                           2nd Place, Environmental Management.  $1500 Award

Savina Kim – 3rd Place, Cell and Molecular Biology.  $1000 Award

Erica Portnoy – 1st Place, Biochemistry.  $3000 Award ($1000 awarded to the school)
                           Best in Category, Biochemistry.  $5000 Award

                           Trip to Helsinki, Finland, to compete in the European Union Contest for  

                                        Young Scientists

Marni Wasserman – American Meteorological Society 2nd Place Award, $1000

                                  Society of Exploration Geophysical Award, $1000

INTEL STS

Arpon Raksit, Semi Finalist, Award $1000, ($1000 awarded to the school)
Marni Wasserman, Semi Finalist, Award $1000, ($1000 awarded to the school)

Siemens Competition in Math, Science, and Technology
Erica Portnoy, Semi Finalist, Award $1000

Arpon Raksit, Semi Finalist, Award $1000
Young Epidemiology Scholars Competition
Matthew Katz – Regional Finalist, advancing to National competition in

                               Washington D.C., Award $2000 Prize
iSweep Competition

Matthew Kim – Silver Medal, $700 

                          Naval Research Award, $50
Junior Science and Humanities Symposium, SUNY Stony Brook
Students must apply to participate. All of our applicants were selected for the second consecutive year.

Rebecca Alford

Matthew Kim

Erica Portnoy

Arpon Raksit

Marni Wasserman

Long Island Science and Engineering Fair, Round 1
(Round 1 finalists - advance to LISEF 2 for awards)

Steve Jang

Matthew Katz

Matthew Kim 

Savina Kim

Erica Portnoy 

Marni Wasserman 

Long Island Science and Engineering Fair, Round 2

Austin Lee - American Meteorological Society Certificate of Outstanding Achievement

Steve Jang – Honorable Mention, Chemistry


         Yale Science and Engineering Association Award

Matthew Katz – 3rd Place, Medicine and Health

Matthew Kim – 3rd Place, Environmental Management

  American Meteorological Society Certificate of Outstanding Achievement

Savina Kim – 1st Place Grand Award, Biochemistry, advances to ISEF

Erica Portnoy – 1st Place Grand Award, Microbiology, advances to ISEF

Marni Wasserman – 1st Place Grand Award, Earth Science, advances to ISEF



          Association for Women Geoscientists Student Excellence Award

Long Island Science and Engineering Fair, JV Division

Jeanne Capanelli

Charles Eder - 1st Place, Earth Science

Laura Jao

Casey Keller

Lindsay Marano
Kayla Neville

Rajkummar Pammal – 2nd Place, Biology
New York State Science and Engineering Fair

Andromeda Division

Hong Joo Ahn – 7th Place Overall 

Daniella Azoulay – 2nd Place Animal Science

Jason Bass

Brittant Botticelli

Amanda Cramer

Alexander Ferriera

Maurice Green – 7th Place Overall

Hugh Han

Marissa Heuser – 2nd Place, Animal Science

Michael Iadevaia – 2nd Place, Physics and Astronomy

Alex Izen

Deirdre Kelly

Lisa Kim

Kyle Lee

Ian Marquit – 3rd Place, Medicine and Health

Anthony Musto

Eytan Penn

Trinity Russell – 1st Place, Animal Science

Cortney Tiberia – 1st Place, Chemistry

Jake Vallen

Keyy Weiner

Aaron Wilson – 3rd Place, Medicine and Health

Intel Division
Rebecca Alford – Best In Fair, Advances to ISEF competition

   
                 1st Place, Cell and Molecular Biology




-iPod Shuffle, $100 gift card, earbuds, itunes gift card



      Naval Award

Steve Jang

Matthew Katz

Matt Kim – 1st Place, Environmental Management, advances to ISEF competition



-iPod Shuffle, $100 gift card, earbuds, itunes gift card


        Stockholm Junior Water Prize


        $25 gift card for advancing to Lightening Round

Savina Kim
Austin Lee – ASM Material Foundation Award

Erica Portnoy

Arpon Raksit – Yale Science and Engineering Award

Karen Schaub – American Meteorological Society Award

Marni Wasserman
Research Association, Syosset High School    

Daniel Acevedo

Rebecca Alford – Merit, Computer Science
Farooq Ansari

Christopher Arens
Zan Asif

Jesse Badash

Anthony Bisulco

George Burke

Jeanne Capanelli – 3rd Place, General Biology, Underclassmen
Robert Delgado

Arya Doshi

Charles Eder

Harrisob Ferlauto – Honors, General Biology, Underclassmen 
Scott Gold

Connor Gray – Honors, Physics and Astronomy
Rachel Gross – Honors, Social Sciences, Underclassmen
Ashley Harty

Brian Hastings - Honors, General Biology, Underclassmen
Michael Iadevaia

John Ioannou – Honors, General Biology, Underclassmen 
Laura Jao – 3rd Place, General Biology, Underclassmen
Carly Joos

Casey Keller – Merit, Environmental Science, Underclassmen
Meghan Kennedy

Abdullah Khan - Honors, General Biology, Underclassmen
Savina Kim – 2nd Place, Molecular Biology, Underclassmen

Tommy Kowalski

Daniel Kowalsky – 3rd Place, General Biology, Underclassmen
Zachary Kramer – Honors, General Biology, Underclassmen 
Megan Kurten – Honors, Social Sciences, Underclassmen
Samantha Lampert – Honors, Chemistry
Natalie Laubach – Honors, Chemistry
Parker Levine

Marissa Mathew

Scott McCoskery – Honors, General Biology, Underclassmen
Madeline Messinger

Erin Neville

Kayla Neville – 3rd Place, General Biology, Underclassmen
Roshni Panchal

TJ Passaro

Patryk Piascek - Honors, General Biology, Underclassmen 
Neela Qadir – Merit, General Biology, Underclassmen
Marissa Rabinowitz

Savitha Racha

Jessica Schwartz
Zachary Shushan

Asli Sinar

Rakia Syed

Daniel Tamer

Noah Tollin - Honors, General Biology, Underclassmen
Aaron Wilson – Merit, Computer Science
Jared Wilson – 1st Place, Prototype Engineering, Underclassmen, $100 prize
Rachel Yang

Michelle Zhou

Long Island Science Congress, SUNY Farmingdale
Jaclyn Birnbaum - Meritorious

Christina Cabana – Meritorious

Jeanne Capanelli – TBA, Advancing to State Competition

Justin Cheung – Meritorious 

Charles Eder – TBA

Scott Eisele – Achievement

Harrison Ferlauto – TBA 

Brian Hastings – TBA

Samantha Galina – Meritorious

Scott Gold – Achievement

Ashna Gupta – Meritorious

Diana Hagedorn – Meritorious

Laura Jao – TBA, Advancing to State Competition

Gabrielle Khalife – TBA

Kaitlin Kurklen – TBA

Tommy Kowalski – Achievement

Giovanna Lambroia – Meritorious

Grace Lee – Achievement

Kayla Neville – TBA, Advancing to State Competition

Rajkumar Pammal – TBA

TJ Passaro – Achievement

Noyce Symposium, Dowling College
George Burke

Scott Eisele

Harrison Ferlauto – Honorable Mention, $50 prize

Alexander Ferriera

Scott Gold

Ashna Gupta

Diana Hagedorn 

Brian Hastings – Honorable Mention, $50 prize

Michael Iadevaia

Steve Jang – 1st Place, Chemistry, $100 prize

Casey Keller – 1st place, 10th Grade, $100 prize


             Aspiring Scientist Award


             Honorable Mention, $50 prize

Gabrielle Khalife

Meghan Kennedy

Tommy Kowalski

Daniel Kowalsky

Kaitlyn Kurklen

Austin Lee

Grace Lee

Lindsay Marano

Rajkummar Pammal – Honorable Mention, $50 prize
TJ Passaro

Jessica Schwartz

Young Sook Yoon

ABSTRACTS-
SENIORS

Farooq Ansari

Incidence of Wolbachia Bacteria on Long Island, New York

The intention of this study was to identify and explore the occurrence of a bacterium in local insects. The bacterium that was sought is known as Wolbachia pipientis. Wolbachia bacteria play a role in the interference of ordinary reproduction in arthropods such as insects, mites, spiders, springtails, crustaceans, and certain nematodes through infection. It was estimated that roughly 20% of insects are infected with a strain of Wolbachia bacteria. It can be inferred that Wolbachia causes reproductive incompatibility between infected males and uninfected females to spread itself through large populations of insects. Insects were obtained for testing from local areas of Long Island, New York and were stored in 95% ethanol. Insect samples were collected in pairs of two including members of the orders Hymenoptera (ants), Isoptera (termites), and Coleoptera (beetles). DNA was acquired through the method of cell lysis and prepared for PCR and gel electrophoresis. Once the target DNA was purified, Polymerase Chain Reaction (PCR) was used with primers for a Wolbachia-specific region of DNA to amplify the DNA that was needed to identify any Wolbachia genetic material. A gel electrophoresis was run to isolate and compare specific sequences of DNA used to identify the Wolbachia sequences. Based on the results obtained, one of the twelve samples tested positive for the presence of Wolbachia. This result is consistent with the initial hypothesis. Currently, the sample that tested positive has been sent to MBL® (Marine Biology Lab) where it is being sequenced and verified for Wolbachia. 
Jesse Badash
The Shifting of the Gulf Stream and Its Effect on Copepod Population

This study’s main goal was to see how the correlation between the north wall and the total copepod abundance has changed over time.  The Gulf Stream north wall is the location at which the Gulf Stream stops flowing along the North American coast and flows into the Atlantic Ocean.  The Gulf Stream brings warm water to the colder northern region.  Throughout the North Atlantic, many organisms are affected by the Gulf Stream, to represent this effect, copepod abundance was chosen for study.  Copepods were chosen because they are primary consumers, and the environment has a significant effect on copepods abundance.  This correlation was analyzed by how Pearson’s r values faired over time, which provided a good measure of how the correlation changed as additional years, were considered.  Results show a significant decrease in the correlation between the two as more years were studied.  This is important because it shows that this correlation was not as high, as previously reported.  By achieving a better understanding of how their correlation fair overtime, it provides better insight as to why other correlations behave as they do.  It can also help spot inflated correlations where either the Gulf Stream or Copepod abundance is involved.
Amanda Cramer

The Prevalence of Pediatric Onset Multiple Sclerosis in the Long Island, New York Area
The goal of this project was to determine if certain ethnic groups have greater vulnerability to various risk factors of pediatric onset MS (POMS) than others.  This research serves as an investigation into what demographic and clinical differences between Hispanic and non-Hispanic ethnic groups could account for the higher than expected frequency of Hispanic ethnicity among POMS compared to adult onset multiple sclerosis (AOMS).  To investigate this I evaluated 24 POMS patients, 12 Hispanic and 12 Non-Hispanic, referred to the National Pediatric Multiple Sclerosis Center between the ages of 16 and 23 and looked at various environmental factors. Demographic and clinical data was collected from medical charts that were available for review through the Neurological Database of Multiple Sclerosis and Related Disorders in Children and Adolescents study.  Two major differences among the Hispanic and Non-Hispanic groups studied were found.  The Hispanic group has a higher percentage of both mother and father being born in foreign countries.  This can lead one to the possibility that environmental factors can affect a person’s risk of acquiring the disease.  
Also, the educational levels of both the mothers and fathers of the patients were higher in Non-Hispanic patients than in Hispanic patients.  Different educational levels may affect the socioeconomic backgrounds of patients, leading to the possibility that different living factors affect a person’s chances of acquiring POMS.  However, this difference in education levels is not significant and the reason for this difference is not known.

Marni Wasserman

Investigating Climate Change: A Comparative Analysis of Colonial and Modern Weather Data

The goal of this investigation was to determine the effectiveness of using colonial era weather data to study climate trends in the northeastern United States and to create a model for comparing historical weather data to modern data.  One of the hottest topics facing our generation is developing a more complete understanding of global weather patterns.  Recovering and utilizing all relevant and historical information is crucial for the development of models needed to predict future climate trends.  Most information about weather prior to 150 years ago has been derived from secondary sources such as tree rings, ice cores, and coral reefs that only provide relative temperatures.  Since the advent of standardized thermometers, in the early 1700s, much detailed historical information exists, but at this point has not been fully utilized.  Reliable colonial weather data based on direct human observations offer a unique window into past climate conditions.  The goals of this investigation were reached by comparing colonial weather data recorded near Philadelphia, Pennsylvania, by Phineas Pemberton, to data from 1878-1882 and 2005-2009 from Philadelphia, Pennsylvania.  Results show that since the 1700s, not only have the average temperatures increased significantly, but the distribution of higher temperatures has changed dramatically.  In 1759, 1767-1770, there was not one day over 90ºF, but in the 2000s in Philadelphia there were 45 days over 90ºF.  Utilizing relevant historical data is crucial for the development of models to predict future climate trends.  Colonial era data represents a potential source of untapped useful climate data.  
Savitha Racha 

Does iPod Usage Occur at Sound Levels Associated with Noise-Induced Hearing Loss (NIHL) in High School Students?
The purpose of this investigation was to determine if iPod usage occurs at sound levels that may result in noise-induced hearing loss (NIHL) in high school students. Prior to data collection, the volume adjustment period and ambient noise levels of the testing environments were determined. A questionnaire was distributed to 24 random high school student volunteers. Each participant was asked to complete the questionnaire and listen to music clips of various genres on a common iPod at a volume of his or her own choosing as the voltage output data of the iPod was simultaneously recorded. Data were gathered from the subjects in a quiet environment (school library) and loud environment (school lunch room). A splitter was used so that the iPod output could go simultaneously to the earbuds and a voltage recording system. A reference tone was inserted at the end of each musical segment and the voltage of the reference tone was measured. The decibel output of the iPod earbuds was determined using a function of calibrated average voltages for each sound clip. Results indicated that iPod usage does occur at sound levels associated with hearing loss in some high school students.

Arpon Raksit
Modeling heat transport in multiphase materials
Because of the need to produce thermally optimal materials, such as flame resistant polymers and efficient heat sinks and heat exchangers, designing materials with specific thermal properties is currently a major area of interest. To date, research in this field has been primarily experimental, so a theoretical understanding of heat transport in the complex, multiphase materials being studied experimentally is not yet known. Using the lattice Boltzmann method (LBM), a highly parallelisable computational technique for simulating fluid flow, a model is developed in both two and three dimensions to simulate heat transport in a multiphase system, consisting of a bulk material and filler material. An initial model, using perfectly insulating particles as fillers, was used to prove the applicability of the LBM in studying heat flow in a composite material. An enhanced model was then developed by modifying the previous model to treat the bulk and filler phases as materials with different thermal properties, e.g. diffusivity and heat capacity. A thermal boundary
resistance characterizes heat transfer across interfaces. By varying the volume fraction of the fillers, along with their morphology, thermal diffusivity, heat capacity and thermal boundary resistance with respect to the bulk, heat transport in multiphase materials is studied. This research has resulted in an extended lattice Boltzmann model that is capable of accurately modeling heat transport in multiphase materials.
Matthew Katz
The Effect of Race/Ethnicity on the Age of Colorectal Cancer Diagnosis

Colorectal cancer is the third leading cause of cancer death in the Western World. Screening colonoscopies for adenomatous polyps, which often develop into cancerous tumors, are recommended at regular intervals for average-risk patients of age 50 or above. The aim of this project was to examine the effect of race/ethnicity on the age of colorectal cancer diagnosis using a retrospective study of a local hospital’s records. The retrospective de-identified colon cancer database was extracted from existing hospital databases (CoPath, Cerner Power Chart). Inclusion criteria were as follows: patient underwent initial diagnosis of colon cancer based on colonoscopy or resection at the hospital between January 1, 2005 and July 9, 2010. Patient race/ethnicity was self-declared. Univariate analyses were conducted using Kruskal-Wallis for continuous values and Fisher exact or chi-square for categorical variables. Logistic regression was conducted in a fixed model including the three following variables: race/ethnicity (Non-Hispanic White, Hispanic, Black), age (< 50, ≥ 50), insurance (self-paid, Medicaid/Medicare, Private/Medicare + Private) using SAS. There were 280 total patients included in the study, 82.5% non-Hispanic White, 9.5% Hispanic, 5.3% African American, and 2.7% Asian. Hispanic patients were diagnosed at a median younger age than non-Hispanic Whites (P = .0007), but there was no significant difference in cancer stage between the different races/ethnicities. Patients diagnosed under the age of 50 were more likely to be diagnosed with Stage IV metastatic cancer (P = .0033). The data indicates that there exists a subset of patients within the Hispanic population that are at risk of developing advanced colon cancer prior to the age of 50.
Matthew Kim
Improving Pure Water Availability: Optimizing Flux in Reverse Osmosis Membranes


The world water crisis is one of the most pressing issues of the modern world. This problem, which affects 1.2 billion people worldwide, is currently being alleviated with pressure-driven filtration techniques. These methods are characterized by three factors: rejection, which is how well the undesired particles are filtered out, flux, which is the flow rate through the membrane, and energy cost, which is the energy required to filter water at a given rate. The purpose of this investigation was to synthesize a high-flux, high-rejection, and low-cost reverse osmosis membrane, which is used to filter monovalent salts from water. The membrane consisted of three layers: a polyethylene terephthalate (PET) bottom layer, a polyacrylonitrile (PAN) middle layer, and a nanoporous polyamide top layer. The polyamide was synthesized by the dynamic interfacial polymerization of m-phenylenediamine (MPD) and trimesoyl chloride (TMC). An orthogonal array method was used for three variables: MPD concentration, TMC concentration, and the number of cycles of dynamic interfacial polymerization. The optimized membrane was fabricated from a 2% MPD solution, 0.15% TMC solution, and 8 cycles of dynamic interfacial polymerization, and exhibited 98.2 % rejection, 14.8 
[image: image4.jpg]


 flux, and a low energy cost, making this membrane the forefront of reverse osmosis technology.
Karen Schaub
An Investigation of New York City Storm Surges:

Atmospheric Conditions and Development of a Statistical Model for Prediction

Over the past two decades, the number of moderate storm surges recorded in the Battery, New York City has decreased.  However, there has been no decrease in the frequency and severity of cyclones, especially in the Northeast.   These unusual findings motivated this investigation of the atmospheric conditions that could be associated with moderate and minor storm surges.  The variables investigated included u-winds (east/west winds), v-winds (north/south winds), sea level pressure, and fetch.  Storm surge data was taken from the NOMADS website in 3 hour increments 24 hours before and 12 hours after the time of maximum surge and analyzed by Matlab.  A multiple linear regression was created to predict the height of a storm surge based on these variables using Statistical Analysis Software (SAS).  It was determined that moderate storm surges have 
stronger u-winds, v-winds, lower sea level pressure, and also increase in severity at a quicker rate compared to minor storm surges.  The regression developed was also determined to be statistically significant and accurately predict the height of a storm surge.
Erica Portnoy

A Novel Approach to Mapping Protein Interactions During Pilus Biogenesis by Using in vivo Photocrosslinking

The purpose of this study was to map the protein interactions involved in uropathogenic Escherichia coli P pilus secretion. P pili are external structures that facilitate adhesion to kidney epithelial cells, playing a major role in bacterial pathogenesis. Constructed through the chaperone/usher pathway, they are composed of monomeric proteins that are assembled and secreted at the cell surface by an outer membrane usher. The N-terminal domain of the usher contains a disulfide loop region that is required for unidentified steps of pilus assembly following the binding of chaperone-subunit complexes. To map interactions of the disulfide loop region, mutant amber suppressor tRNA was used to incorporate a synthetic photocrosslinkable amino acid, p-benzoylphenylalanine (pBpF), at sites distributed throughout the loop region. Interactions were captured upon exposure to UV light. Results show that the photocrosslinking method is functional for use in the study of P pilus biogenesis, that pBpF can be incorporated without structural deformation, and that residues Y91 and D94 are involved in in vivo interactions. Understanding the mechanisms of the chaperone/usher pathway can lead not only to a further understanding of bacterial pathogenesis, but also to the development of novel methods for fighting bacterial infection.
UNDERCLASSMEN
Daniel Acevedo & Austin Shea







The Effect of Altering Food Sources on the Pigment Production of Streptomyces colicolor
Streptomyces colicolor is a gram positive bacterium that produces a bluish colored pigment. The production of pigments by Streptomyces colicolor can be very useful. Culturing and extracting the pigments that they create could be a cost-effective way to make color pigments for paint. They are less toxic than many oil based pigments. We investigated the pigments that Streptomyces colicolor produce; to see if we could change the color of the pigments. To alter the color of the bacteria we changed the food available to the bacteria. We grew bacteria on plates with different concentrations of Agar-Chicken broth mixtures. We then cultured the bacteria on the various plates and extracted the pigments after they appeared on the plates.  To extract the pigment we cut up the agar and placed the agar pieces into distilled water. The pigment from the bacteria went into the solution. Cotton was used to soak up the pigment. Then we measured the pigment absorption using a spectrophotometer and match its color with a standard color chart. Thus far results indicate that it is possible to alter the color of pigments in Streptomyces colicolor altering its nutrition

Hong Joo Ahn and Maurice Green
Macho Crayfish Matchup: Differences in the Aggressive Behavior of Crayfish in Different Gender-Ratio Based Groups

The purpose of this investigation was to analyze the differences in the agonistic (aggressive) behaviors exhibited by individual crayfish within different groups based on gender ratio. Since such behaviors are usually provoked in crayfish, male and female, by such motivators as food, mates, and shelter, we hypothesized that: encounters between male crayfish would increase in frequency, intensity, and duration when there was a female in the group (making a ratio of two males to one female as opposed to three males); when there are three females there will be virtually no fighting; and when the ratio is two females to one male there will be more male-female and female-female fighting, but with no male-male fighting there will be less overall fighting. For testing, video recording was used. The videos were analyzed as follows: 4 total “behaviors”(“retreat crawl,” “advance crawl,” “retreat tail flip,” and “grapple”)were categorized and counted in 30-second intervals throughout the 5 minute testing periods (though we are still currently working on analysis for categorized “behaviors”);and relative x, y movement (moving towards another crayfish (+) or 
moving away (-)) was recorded for each time interval (and later calculated as a modified function of distance), along with a letter to distinguish movement facing towards the other crayfish (T) from movement facing away (A). We can support the first part of our hypothesis, which states that: “[…] agonistic encounters between male crayfish will increase in frequency, intensity, and duration when there is a female in a group of males, as opposed to all males” based on the fact that there was more average T+ movement in the Male – Male relationship within the 2 Male: 1 Female group compared to the 3 Male: 0 Female group. An interesting additional finding from the comparison of the Male – Male (M – M) relationship within each of these two groups was that, in addition to there being more extreme aggressive behavior in the former group, there was also more extreme submissive behavior based on the fact that there was more A- movement in that group. In fact, in a comparison of any one of the relationships (M – M, M – F, F – M, and F – F) in different groups, higher T+ movement in one group is almost always accompanied by higher A- movement in that group, which indicates that more extreme aggressive behavior is generally accompanied by more extreme submissive behavior.
Rebecca Alford
A Novel Approach to Modeling Genetic Sensory Impairments through De Novo Prediction of Mutant Protein Structure

Sensory impairments constitute a large group of inherited neurological spectrum disorders, most commonly visual and hearing impairments. However, variable expression hinders characterization and understanding of these disorders, resulting in common misdiagnoses and limited treatment options. Since protein structure ultimately determines function, a system that measures differences in structure and the subsequent changes in function between wild type and mutant variants can be used to track the expression of impairments. A computational system was developed in Java using a De Novo secondary structure prediction approach that works by simulating the in vivo folding process. Recursive processing of folding steps generates structure predictions. Functional impact was determined by scoring the relationship between composition of secondary structure changes and structural domains of significance in wild type variants. The system was tested with null mutations and results agreed with clinical observations. Tests were then executed by running selected protein models with several variants through the system. Results revealed measurable functional differences based on folding patterns and resulting structures. A preliminary spectrum of functional impacts was also identified through running multiple variants for a given protein model. These findings represent the system’s potential to measure symptoms of impairments based on protein structure, leading to identification of molecular targets for early detection, proper diagnosis and treatment. 
Chris Arens, Anthony Bisulco and Arya Doshi
The Design and Construction of a Model Indoor Home Garden using Recycled Materials and

Augmented Soil
The purpose of this investigation was to design and construct an indoor home garden made of recycled materials and augmented growing medium. Presently in the world there is a great concern over the increasing amounts of materials that are being wasted in our modern society as well as the problem of hunger. For our project we made, using recyclable material, an inexpensive indoor garden. One liter soda bottles, cut in half, were used to contain the soil substrate. The bottles were then placed in a wooden holding stand with each bottle being drained of water through a plastic tube into water collection basin. Different types of soil were then included in various combinations of compost, lint, eggshells and hydrogels. In each pot we planted radish and bean seeds. We are compared the growth of bean and radish plants. Our device is inexpensive and easy to build and could be a model for use in places where there is a food shortage and lack of traditional building material. Thus far we have successfully grown radish and bean plants. We have also found that augmented soil with hydrogels has improved plant growth.

Zan Asif and Robert Delgado
The Effect of various stimulants on the rate of phagocytosis Tetrahymena thermophilia

We used Tetrahymena thermophilia in this project to see the affects of various stimulants on the rate of phagocytosis. Tetrahymena use phagocytosis as a form of eating, as more food is consumed the number of vacuoles increases. India ink was used as the food source. We collected data by observing the number of vacuoles formed in the cells of Tetrahymena at 0 minute, 10 minute and 20 minute intervals... We used a 1% and 10% concentration of nicotine and adrenaline as our stimulants. The number of vacuoles was counted and compared to the control group using a photographic microscope. We found out Adrenaline was the most effective in speeding up the vacuole formation in both concentrations followed by Nicotine, when compared to our control. This supports our hypothesis that certain chemicals have similar effects on other organisms as they do in humans. 
Daniella Azoulay and Marissa Heuser

Classical Conditioning of Earthworms (Lumbricus terrestris)

Research shows that earthworms have the capacity for simple learning. They can be conditioned to associate one event with another. Classical conditioning has been applied to many groups of organisms to demonstrate simple learning in organisms. In classical conditioning, there is a conditioned stimulus (CS) and an unconditioned stimulus (US). A conditioned stimulus is a stimulus that used to be neutral (no to little effect) and, after becoming associated with the unconditioned stimulus, triggers a conditioned response. For example, the US could be the smell of food and the feeling of hunger could be the unconditioned response and when you smell food, a whistle is blown. An association between the whistle being blown with food, triggering hunger, will be made if learning occurs.  Therefore, the whistle would be the CS. Past studies using a simple assay have been used to condition the earthworm, Lumbricus terrestris. In this study worms learned to associate the odor of rose oil (non- harsh smell) with the odor of butanol. The question was if there is a difference in the learning time and extinguish rate between the two worms. The length of time needed for them to associate the CS of rose oil odor, a non- harsh odor, and the US of butanol, the conditioned stimulus, was recorded. The results show that after seven days, the worms’ reaction to rose-oil became similar to their reaction to butanol, in that contraction occurred after being introduced to the odor of rose-oil. After being conditioned, the worms remained in the conditioned state for only four days where the reaction to the odor of rose-oil was constant. 

Jason Bass and Alex Izen

The Effects of Water from Metal Cans on California Blackworms, Lumbriculus variegates, Regeneration. Is BPA a Factor?
The purpose of this investigation was to determine if California Blackworms (Lumbriculus variegates) regenerate differently after being exposed to water that has been stored in commonly used metal green bean cans. There is evidence in the literature that metal cans contain Bisphenol A (BPA).  BPA is an organic compound with two phenol functional groups used to make polycarbonate plastic and epoxy resins, in addition to other applications. BPA is used to make plastics and inner linings of food cans. It has been shown that the highest rate of BPA release has come at higher temperatures. Over the last decade, bottle and canned food companies have produced over 1 million tons of BPA in the United States.  Biphenol A is an endocrine disruptor, which can mimic the human bodies own hormones and may lead to negative health effects. Scientists today have related BPA to different types of cancer. In this study, California Blackworms, a small (5-10 mm length), fresh water organism that is composed of 150 to 250 body segments were used for our test assay. They are easy to keep in the laboratory and regenerate quickly. The worms were cut and placed in water that had been stored in green bean cans. The cans contained distilled water and were placed by the window, in an incubator, in a fridge, and in the dark. Thus far, results show that the BPA content in cans affects the regeneration of California Blackworms.

Jackie Birnbaum, Christina Cabana, Justin Cheung
The Effects of Natural Wound Healing Substances on California Blackworms (Lumbriculus variegates)
This project has been designed to research the effects of natural substances on segmental regeneration of California Blackworms. Regeneration is the reformation of lost body parts and is a distinguishable characteristic in blackworms. The regenerative substances that we tested include avocado, honey, and garlic; water was used as a control. Worms were cut into approximate halves and each half was placed into a 0.1% dilution of each substance. The segments of each halve were counted prior to being placed in each substance. The substance concentration was determined through preliminary testing where different strength dilutions were used and mortality was observed. A concentration above the LD50 value was chosen. After being placed in the dilution the number of regenerated segments were counted and compared amongst the different substances over a period of 10 days. The segments were counted on days 0, 5, and 10. After completion of our trials, our data showed that honey was the most effective in the stimulation of regenerative growth. However, one of the trials contained an outlier which falsely led the data to appear as if honey had worked the best. In removing the outlier from the data, we saw that honey was actually detrimental towards the growth of the worms. Garlic, on the other hand, consistently increased the rate of regeneration and therefore had the most positive effect on the worms’ regeneration rates. The avocado and mixed substances had minimal to no effect in comparison to our control group. Due to our limited data further experimentation and research is needed to be completely conclusive about these results. We hope that this study can be applied to human wound healing and regeneration.
Anthony Bisulco – See Christopher Arens

Brittany Botticelli, Deirdre Kelly











The Biomimicry Potential of the Indian Walking Stick

Indian Walking Sticks (Carausius morosus) exhibit a unique ability to climb on almost any kind of surface.  By studying their walking patterns and grasping ability they may provide inspiration for new concepts and ideas related to adhesive-like properties.  This investigation is related to what is called is biomimicry. Biomimicry is the examination of nature, its models, systems, processes, and elements to emulate or take inspiration from living systems in order to solve human problems or lead to future technology.  The walking sticks were video recorded moving vertically on different surfaces from rough to smooth.  Their ability to stick to those surfaces was noted.  The feet of the insects were also observed using a Scanning Electron Microscope.  This revealed that they have a complex set of sensory hairs on a foot pad at on the bottom of their tarsus and two sharp talon-like structures that seem to be able to be maneuvered into tiny crevices to aid in grasping onto a surface.  By looking at the structure of the feet of these insects it may be possible to develop unique adhesives or discover a new type of grasping device that could be used by humans.   As they walked they were video taped. The visual monitoring used can break down their steps and make action slower when appropriate. We also conducted a microscope (SEM and Light microscope) study of the insect’s foot pads. These insects have a unique walking pattern and can stick onto a variety of surfaces. The question is can these insects reveal information that may be helpful to humans? The investigation thus for revealed that the Indian Walking Stick’s talon-like feet are the reason for the capability to walk on different surfaces. This is shown through video and monitoring. Rigid or naturally coarse planes are effortless for the insect’s to clutch onto for the reason that their narrow talons have a given area to take hold of. On smooth/fine surfaces their foot structure is tampered with due to the fact that it alters the bug’s capability to grasp the given surface. The two narrow claws on the tips of the insects’ feet are what allow the Indian Walking Sticks to approach and walk on fine surfaces. 

George Burke and Young Yoon 
The Effects of an Antidepressant on the Food Recognition Behavior of the Grass Shrimp 
(Palaemonetes pugio)

The chemical pollution of antidepressants in our surface water and groundwater directly and indirectly affects aquatic organisms and may impact their ability to locate food.  Grass Shrimp are small translucent crustaceans that are highly sensitive to the scent of food.  Grass shrimp use their receptors within their chemosensory aesthetasc to detect odors. Our objective was to see if an antidepressant drug, fluoxetine, in the water with grass shrimp affects the time it would take the grass shrimp to locate food. Grass shrimp are often used for bioassays because they can be measured for contaminant and toxicity easily. Grass shrimp sensitivity levels are higher than many other aquatic organisms making them an effective organism to measure the presence and an effect of a substance such as an antidepressant on a living organism.  Studies have been conducted that have shown unmetabolized medication including antidepressants taken by humans can reach the aquatic environment through human waste.  In this study we used 10 μm/L, 50 μm/L and 100μm /L concentrations of fluoxetine in saltwater.  For the control we used salt water with no antidepressants.  The data we have collected suggests that 10 and 50 μm/L concentrations of fluoxetine have little effect on their ability to recognize food. However, the 100μm /L concentration of fluoxetine did have a statistical difference from the 0 μm/L concentrations of fluoxetine. Some implications of this study are that if antidepressants are introduced into the habitats of grass shrimp they may have an impact on an ecosystem because grass shrimp are an important link in a salt marsh ecosystem.
Christina Cabana – See Jaclyn Birnbaum

 Jeanne Capanelli, Laura Jao, Kayla Neville
The Effects of Sleep Deprivation on the Courtship Behaviors of Fruit Flies
  (Drosophila melanogaster)

The purpose of this investigation was to determine the relationship between sleep deprivation and courtship behaviors in fruit flies (Drosophila melanogaster).  Sleep is necessary to maintain proper biological functions, and a lack thereof, tends to have detrimental effects on various biological processes. Fruit flies exhibit circadian sleep patterns similar to mammals and flies tend to sleep more when they are younger. Courtship, although not necessary in one specific individual’s life, is considered a life function that is necessary to maintain a species. Fruit flies perform observable courtship behaviors. In this study virgin female and male wild-type fruit flies were placed in separate test tubes. The tubes containing the fruit flies were secured to a device constructed from a Lego Mind Storm Kit.  Using a computerized controller, the machine was set to disrupt the flies every five minutes for a variable number of days. This was done to disrupt the flies’ sleep cycle.  After the sleep deprived period, one male and one female fruit fly were placed in a Petri dish and the time it took for them to engage in specific courtship behaviors was recorded.  The timing of their behaviors was compared to a control group that was not sleep deprived.  Results indicated that the flies that were sleep deprived for one day were able to engage in courtship in about the same time as the control group. However, after being sleep deprived for two or more days, the flies exhibited a delayed mating response when compared to the control. 
Justin Cheung – See Jaclyn Birnbaum

Robert Delgado – See Zan Asif

Arya Doshi – See Christopher Arens

Charles Eder

The Effects of Magnetic Disturbance in the Magnetosphere on Aurora Borealis Oval Size

The aurora borealis, or northern lights, is a natural light display normally seen between 65°N and 72°N. The aurora is created when electrons precipitate from the magnetosphere and collide with oxygen and nitrogen atoms releasing energy as light. An understanding of the aurora can help reveal the relationship between the sun and electro-magnetic storms on earth, which cause electrical appliances to fail and disturb communications. The area covered by the aurora is known as the auroral oval, whose size may be affected by magnetic disturbance (Kp).  The purpose of this investigation was to determine whether the size of the oval is dependent on the level of magnetic disturbance in the earth’s magnetosphere. If the size of the oval is dependent on the level of Kp, then there should be a constant relationship between oval size and Kp. To determine the relationship between Kp and oval size, websites containing UV images of the auroral oval, taken by the Polar satellite, and recordings of Kp were observed. Two examples of each Kp level, between 0o and 9+ (measurements representing strength of magnetic disturbance), were chosen from various dates between 1996 and 2010. Each measurement of Kp was compared to UV images of the auroral oval for each corresponding date and time. Relationships between the measurements of Kp and oval sizes as a function of Kp were determined for the two trials. The relationships were tested using the Pearson correlation coefficient to determine if there was a relationship between Kp and oval size. The relationship of the second trial was then compared to the relationship of the control to determine if the relationship remained constant. Thus, the results show that there was no correlation between variables in either trial, nor was the relationship constant between the two trials.
Scott Eisele and Grace Lee
The Effect of Toothpaste Antibacterials on the Inhibition of Streptococcus salivarius

Spectrococcus salivarius is a bacterium which inhabits the human mouth, and allows for the formation of dental plaque.  Different antibacterial agents such as triclosan, hydrogen peroxide, zinc chloride, and sodium fluoride have been utilized in commercial toothpastes to inhibit plaque development.  In this investigation, the effectiveness of these antibacterial agents on inhibiting bacterial growth was tested.  The agents were tested on the S. salivarius and E. coli to investigate which agent is most effective at inhibiting bacterial growth.  Discrete colonies of bacteria were grown on plates.  After determining the best dilution of both bacterial solutions, each of them was plated and grown for 40 hours.  Then, each of the antibacterial agents was applied for 2 minutes.  Then, the bacteria were incubated for another 40 hors.  After each step, pictures were taken to compare the differences in colony sizes.  The radius of a specific colony from each plate was measured each time using a digital microscope.  The results show that the colony form the control pate continued to grow quickly.  Also, based on the growth rates before and after the application of the antibacterial agent, it was determined that zinc chloride slowed the bacterial growth rate more than the hydrogen peroxide in terms of total growth, but the ratios that they slowed be were similar.
Harrison Ferlauto and Brian Hastings

Blastema Formation and Epimorphic Segmental Regeneration in California Blackworms (Lumbriculus variegatus)

This project was designed to explore the development of blastema formation in Lumbriculus variegatus, an annelid commonly referred to as the California Blackworm.  California Blackworms are known for their unique regenerative abilities.  These worms undergo various types of segmental regeneration, including epimorphic and morphallactic.  This study focuses on epimorphic regeneration which involves the formation of a blastema, a bud of stem cells which develops into new head or tail segments.  The blastema eventually differentiates to form new body segments.   In this investigation blackworms were cut near the anterior end under a microscope and observations were made over a four day period.  A small population of worms were then soaked in boric acid, a common regenerative inhibitor, and then wounded.  A comparative analysis was performed using 5 micron cross sections of each worm.  The control worms showed a cluster of nuclei at the wound site and this cluster of cells (blastema) contains stem cells used to begin the regenerative process.  Since the boric acid inhibited the formation of the blastema, little to no regeneration took place in the boric acid worms.  The second part of this study dealt with the alteration of the blastema.  
No regeneration occurred when the blastema was removed, either by physical means or by means of an inhibitor such as boric acid.  Therefore, blastema formation is essential for segmental regeneration in California Blackworms and without it present, the worms are unable to regenerate lost body segments.

Alexander Ferreira
Exploring the Validity and Use of Historical Temperature Data from the                                                          H.M.S. Plover (1852-1853)
The purpose of this project is to verify and compare temperature data taken on the H.M.S. Plover using a reconstructed thermometer shelter and modern instrumentation.  The data will then be utilized to assess changes in the climate of the Arctic region since the mid-nineteenth century.  The H.M.S. Plover was a British survey ship that, during the mid-nineteenth century, voyaged to the Arctic to locate a lost expeditionary force.  While stationed in the Arctic (at Point Barrow), detailed temperature logs were recorded by the ship’s crew, including Cdre. Rochefort Maguire and Dr. John Simpson.  By reconstructing the thermometer capsule that the H.M.S. Plover’s crew used in their temperature collection efforts, an intercomparison between the temperatures recorded by a thermometer placed within the replicated capsule and the actual temperatures from modern-day instrumentation will be able to be performed.  From this intercomparison, the magnitude of screen bias that the original H.M.S. Plover’s thermometer capsule induced will be able to be determined, which shall then be used in calculating the actual temperatures from the Arctic voyage of the H.M.S. Plover.  Afterwards, this then determined data will be of use in forming a conclusion regarding global warming -- the gradual increase of the average temperatures of the Earth’s surface as of a result of the “greenhouse effect” -- in the Arctic region.  The results of this project have not yet been determined; however, within approximately one year of collaboration with the National Oceanic and Atmospheric Administration (N.O.A.A.), the completion of this study will be reached.

Samantha Galina and Giovanna Lambroia 
The Effects of Antibiotics on the Regrowth of Escherichia coli
Escherichia coli is a bacteria commonly found in the large intestine, helping to synthesize vitamin K; it can become a pathogenic bacteria, when it transfers into the urinary tract. E. coli is the leading cause for urinary tract infections. The purpose of the experiment was to determine the optimal time of treatment to inhibit E. coli bacterial growth using various time lengths and two different antibiotics, an antibacterial, and one herbal method. First the E. coli was plated at a 1/1,000 fold dilution. The serially diluted E. coli solution was spread onto the surface of the agar plate and allowed to grow for 48 hours. Next, 3 disks were applied to each of the five plates (cranberry, ampicillin, ciproflaxin, sulfa methoxazole, and control). The zone of inhibition was measured, and then new plates were half spread and allowed to grow for 48 hours. The antibiotic disks were placed inside of the measured zone of inhibition (.2 millimeters less than the initial zone measured). It was left to be grown for intervals of 15 minutes, 30 minutes, 1 hour, 2 hours, 4 hours, and 24 hours, and after each the antibiotic disks were removed and left to be grown for 4 hours (recovery time). Then the colony’s diameter was measured using the digital microscope. As a result, the colony sizes through different time periods either grew or decreased in size. For example, in the beginning, cranberry was extremely successful, but as time increased, the diameter of the colony also increased, thus stating that cranberry would work well as a preventative measure. Ciproflaxin was most successful, with both decreases in colony size during and after the treatment periods. Some implications that could be used and applied from this experiment are the used of cranberries to prevent UTI’s for people who are easily prone to them. If they take cranberry pills or cranberry drink supplements, their chances for developing UTI’s are less.
Scott Gold, Tommy Kowalski, T.J.  Passaro

Bioaccumulation of Toxic Household Chemicals in Sediments and Their Effect on Lumbriculus variegatus (California Blackworm).

Lumbriculus variegatus (California Blackworm) are freshwater oligocheates that are sensitive to chemicals and other toxins making them a good organism to assess the toxic effects of chemicals in an aquatic environment. Leaching and run-off can cause pollutants to accumulate into water where they eventually settle into the sediments. The purpose of this experiment was to simulate the pollution of sediments and their effect on Lumbriculus variegatus. We used small beakers containing one California black worm in 10ml of H20 for each set. Various concentrations of the chemical were added to each beaker including fertilizer and pesticides. Nothing was added to the control beaker. Sediments were collected from local ponds. Two grams were used in each set up to simulate the worms’ natural habitat. The sediment was sifted to remove any unnecessary biologic material. The mortality rate of the Lumbriculus variegatus was analyzed to see how the pollutants affect them. The importance of this experiment was to find the effect on the bioaccumulation of sediment on Lumbriculus variegatus. This will help determine which pollutants have the greatest effect on aquatic life, and help create more environmentally safe products in the future.

Connor Gray
A Study of the Differences in Foot Strike Patterns Between Barefoot 

and Shod Runners

The purpose of this investigation was to compare the immediate response of barefoot (shoeless) running, as opposed to shod (with shoes) running, on the foot strike pattern of long distance runners.  It is known that habitually barefoot runners, or those who have run barefoot for most of their life, have been more inclined to strike on the forefoot, while those who have adopted running shoes tend to heel strike. However, there has been surprisingly little research done on the immediate effects of altering the style of running (barefoot vs. shoes).  This has recently become an issue, as many long distance athletes and researchers have begun to realize the potential benefits of this more natural approach.  Runners were assigned numbers to organize data and maintain a statute of concealed identities.  Runners were supplied with running shoes or used their own, and ran for 1.5 min. on the treadmill at speeds of 3mph, 5mph, and 7mph.  During this time, their feet were recorded with a camera.  Runners then ran without shoes (only socks) under the same parameters, their runs were still recorded.  The videos were then downloaded to the computer.  I used Vernier Loggerpro software to freeze frames and collect pictures, after which I measured the angle at which the foot struck the ground with a program called Image J. By observing several trials, it is seen that runners had a smaller angle of impact with the ground than when they ran with shoes.  I also found that as speed increased, the percent difference between the foot strike angles of barefoot and shod runners increased.  These findings support my hypothesis and suggest that running barefoot may have some advantages when it comes to avoiding injuries.

Maurice Green – See Hong Joo Ahn
Megan Kurten and Rachel Gross

Individual Memory vs. Collaborative Memory

The purpose of this study was to determine to what extent the accuracy of individual memories vs. the accuracy of memories from a collaborative group affects the ability to recall details from a simulated video fight scene. Memory is an organism’s ability to absorb, retain and recall information. Memory moves through the brain in three stages. Each stage affects how deep the memory is kept within the brain. The study of memory coincides with the field of cognitive psychology, which explores the internal mental approaches to how people perceive and react to information. This study can be applied to eyewitness credibility with respect to recalling a crime scene. Does a person alone more accurately recreate a witnessed crime compared to people working together to sort out the details of the crime? We hypothesized, that the recollections of collaborative groups would be more accurate than individual recollections. To test this hypothesis, a group of people in the same age group watched a simulated fight scene on a video. After viewing, each person was asked to answer a series of questions individually. Then, these individuals were placed into small groups to collaborate on answering the same questions. To determine the accuracy of the results, a comparison was made between the answers of the individuals and the collaborative answers. As a result of the information collected through
experimentation, memories can be better and more accurately recalled from collaborations the individually. Certain questions posed challenges in the ability to accurately recall details more than other questions did. By analyzing the data, the individuals were significantly influenced by the other group members. When the majority of individuals in a group answered a question correctly, the collaborative answer was generally correct. However, when the majority of individuals in a group answered a question wrong, the collaborative answer was generally wrong, as well. The ability to recall details from a simulated fight scene on a video is more accurate from a collaborative group then individual. 
Ashna Gupta and Diana Hagedorn
   Exploring the Effects of Natural Products on the Growth of Bacteria


For centuries, man has been using medicine to cure diseases caused by bacteria.  Although the principles of antibiotic action were not discovered until the 20thcentury, the first known use of antibiotics was by the Chinese over 2,500 years ago.  Today, over 10,000 antibiotic substances have been reported. Currently, antibiotics represent a multibillion dollar industry, which continues to grow each year.  The ability of certain strains of bacteria to develop resistance to antibiotics has been studied in depth.  Scientists have concluded this happens through alterations in DNA.  This may occur from over-prescription of antibiotics, non-completion of prescribed treatments, or even the use of antibiotics in animals as growth enhancers, i.e. in food industries.  Because of this, there is a need for new, effective products to kill the bacteria.  We have tested various natural antibacterial agents to determine whether they are capable of this.  To carry out this investigation, solutions of fresh Aloe Vera, orange juice, turmeric, garlic, and ginger were made.  A sample (10ul) of each solution was pipetted onto sterile disks, and placed on separate nutrient agar plates, with the bacteria (100 ul).  Another disk was saturated with sterile distilled water (control group).  After two days, the zone of inhibition was measured around each disk.  Thus far, the results indicate that garlic worked most efficiently in preventing the formation of bacteria on the plate.  Although these agents were successful in preventing bacterial growth, they were not as affective as modern medical antibiotics that were also tested.

Diana Hagedorn – See Ashna Gupta

Hugh Han and Eytan Penn
 The Effect of Various Substances on the Growth of Champion Radish Seeds (Raphanus sativus) Using Hydroponics

The effects of different substances on the growth of radish (Raphanus sativus) seeds using hydroponics were investigated.  Three different substances were mixed with distilled water, and each substance was then poured into separate Petri-dishes each containing 10 radish seeds.  The dishes were then placed under artificial lights, which simulated the sun.  The lights were set to turn on for twelve hours during daytime and turned off for twelve hours during nighttime.  A control Petri-dish containing only tap water and ten radish seeds was also placed under the timed lights.  The substances that were used were potassium chloride, sodium phosphate, and cupric sulfate.  After eight days, all plants were examined and placed in an incubator at 33°C and left inside for two or three days before taken out.  They were then compared to the control group based on their mass.  The radish seeds in a dilute potassium chloride solution showed better growth than the control group, and the dilute potassium chloride solution performed on par with the slightly more concentrated urea solution.  The control group of radish seeds, grown in tap water, grew to be the fourth largest, followed by the radishes grown in cupric sulfate, which grew the least. The higher concentrations of urea and potassium chloride seemed to have caused the seeds to have their growth delayed, while very high concentrations killed the plants, while significantly small amounts did not seem to alter plant growth.  After the radishes were weighed, however, the radishes grown in a copper (II) sulfate solution had the largest mass.  Different nutrients could have benefited the growth of plants in different ways.  This experiment may be useful in finding the key or key nutrients in their required amounts, in order to help plants grow larger.  Modified combinations of solutions at varying amounts may even prove to grow plants better than leading plant fertilizers. 

Ashley Harty, Sam Luber and Erin Neville
 
The Effect of Temperature and Substrate on the Burrowing Habits of the Long-Armed Hermit Crab (Pagarus longicarpus)
The effect of cold temperature on the burial habits and substrates preference of the long armed hermit crab (Pagurus longicarpus) was investigated. The data was collected by placing the 200 mL substrate (sand, silt, mud, and pebbles) in a beaker, with salt water (300ml). The thermometer was placed in water, and we recorded the temperature of the water. Once the Pagurus longicarpus was placed, it was moved in the refrigerator. Once the temperature was approximately 0 degrees Celsius, we flipped, or swirled the hermit crab to record the results.  The results of this experiment conclude that when the water temperature dipped between 6 degrees Celsius and -1 degrees Celsius, the hermit crab buried itself into smaller substrates, in order to keep warm. As the water temperature decreased, the hermit crab went into a frozen-like state. When the Pagurus Longicarpus was flipped, or moved around, no locomotive activity was present. The locomotive activity decreased into minimum or no activity. The hermit crab did bury itself both in the sand and silt substrate. Craters of about .5 centimeters were created.  This data exemplifies the technique used by the hermit crabs’ burial habit, and how the Pagurus longicarpus survives during the harsh winters of the North Eastern part of the United States.

Brian Hastings – See Harrison Ferlauto
Marissa Heuser – See Daniella Azoulay

John Ioannou, Scott McCoskery and Noah Tollin
The Effects of the Aggregation of California Blackworms (Lumbriculus varieagatus) 
        The purpose of this experiment was to see how and why California Blackworms (Lumbriculus variegates) aggregate. Aggregation is the state of being collected into a mass, assemblage, or population. This happens in nature with many animals for example fish swimming in large groups. In this e experiment we want to get a better understanding as to why aquatic organisms aggregate. The question was formulated as a result of the observation that when these aquatic worms are grouped, they entangle together and form a ball-shaped mass. This behavior is unique and has not been explained in the literature before. In this study we will alter the worms’ environment to see how it affects the worms’ aggregation.  For each test we conducted, a video camera was used to record aggregation patterns. The worms were observed under various conditions.  Thus far we have observed that the worms do not always clump when there is a small quantity of worms, more Blackworms are necessary to trigger aggregation.  We have also learned that the actions of the worms can be changed through the volume of the water and the depth of the container.  It has become clear that there are many causes of aggregation in California Blackworms.
Alex Izen – See Jason Bass

Michael Iadevaia

Liquid Water: A Computational Study Of the Effect Of Density/Pressure and Number of Molecules on Intermolecular Forces


Water molecules contain two factors that are important in understanding: hydrogen bonds and van der Waal forces. Since a water molecule is polar, when it is placed into a system, it arranges itself in a way such that the opposite charges are as far away from each other as possible. By changing the pressure on different types of systems of water molecules, the magnitude of the forces change significantly. The van der Waal force becomes weaker as the pressure increases, whereas the hydrogen bond becomes stronger. I conducted computer simulations using Empirical Molecular Dynamics, of systems with different densities and quantities of water molecules. The general trend of my results showed that the van der Waal forces were becoming weaker and the hydrogen bonds were getting stronger as density increased.. As a result of the molecules getting closer together, the van der Waals became weaker and the Hydrogen Bonds became stronger. These results support the study conducted by Marivi Fernandez (et. al., 2010) which show that as the pressure is decreased, the van der Waal forces become stronger in magnitude. 

Steve Jang

Developing a Novel Phototrigger for Drug Delivery
Current drug delivery systems have low photorelease efficiency. However, photo triggers such as pHP and benzoin have been introduced to have high photo efficiency and low toxicological activity. Benzoin with a modification has been suggested as a potential phototrigger. In this project, benzoin was reacted to produce 1,1,2-triphenyl ethyl group. The purpose of the synthesis was to increase the bond cleavage efficiency between the photo trigger and the drug. Addition of phenyl groups to the phototrigger has been predicted to increase the stability of the phototrigger via stabilization of intermediate after the bond cleavage, thus increasing the efficiency of the photo-release. The synthesized photo-trigger, 1,1, 2-triphenyl ethyl group will be then examined by tools such as the IR spectroscopy, UV spectroscopy, and NMR spectroscopy. The project provides an in-depth analysis of the synthesis through these tools and computational calculations. 
Laura Jao – See Jeanne Capanelli
Carly Joos, Marissa Rabinowitz, Rakia Syed
An Investigation of Cellobiase Enzyme Activity Using Commonly Found Sources
    
This project was designed to observe the rate of reaction on the enzyme cellobiase, beta-glucosidase, extracted from different sources. Cellobiase is classified in the group of enzymes called cellulases. These enzymes are produced by certain organisms and break down cellulose in plant cell walls for the organisms’ consumption. Cellobiase was extracted from the following organisms: Bitter almonds, (PrunusAmygalusDulcis); mushrooms, (Agaricusbisporus and Lentinusedode); and bacteria. Extractions on solid materials were performed using a mortar and pestle to create a slurry mix, whereas, a liquid bitter almond extract was used for the almond source. Extracted enzymes were combined with an artificial substrate, p-nitrophenylglucopyranoside. This substrate combined with cellobiase mimics the natural breakdown of cellobiose, the natural substrate for cellobiase. A basic solution was added to stop the reaction and determine how much product was created. A spectrophotometer was used to measure the amount of light absorbed and determine how the extracts effect the speed of each reaction. From the absorbance, we were able to discover the amount of p-nitrolphenol, and the greater the amount of p-nitrolphenol produced, the more efficient the reaction. From each source, there was an average amount of p-nitrolphenol produced. At the end, we compared the average amount of p-nitrolphenol produced, and the Portabello mushroom had the greatest total average of p-nitrolphenol. Portabellomushromswere the most efficient, and from there, we have the ability to break down cellulose into simple sugars, in plants which is useful for making ethanol by a microbial fermentation process. Scientists are currently looking for new ways to maximize this type of biofuel production to power motors and engines. With the rapid decrease in other sources of fuel, it would be beneficial to the world to have a new source of Eco-friendly biofuel to power our everyday lives’ needs. 
Casey Keller
The Effects of Altering the Concentration of Carbon Dioxide on the Development of Stomata in Radish Plants (Raphanus sativus)

Stomata are tiny, specialized plant structures located primarily on the undersurface of a plant leaf. They include two adjacent cells called guard cells. The inner walls of the guard cells are thick and expandable for opening and closing the stomata. Stomata assist in photosynthesis by allowing for gas exchange to take place between the atmosphere and the internal part of the leaf. They also allow for the release of water vapor, to regulate the amount of water in plants and help cool down the plants. The density and shape of stomata vary among plant species. Certain environmental factors, including humidity and light intensity, have been shown to affect their formation. Little work has been done on the varying levels of CO2 in the atmosphere and their role in the development of stomata. The question addressed in this study is does the changing levels of CO2   in the atmosphere affect stomatal structure and density on a leaf’s surface? This is important because of the increasing levels of atmospheric CO2. To carry out this study, radish seeds were grown in different concentrations of CO2 and their stomata were observed under a microscope to compare their density, shape and size. The purpose of this investigation was to determine if the stomata size and density correlate with a change in CO2 in the air during its growth period. Thus far results indicate that when compared to plants grown in normal amounts of CO2, plants grown without any CO2 have smaller densities and plants grown in higher levels have larger densities. It is also shown that stomatal densities are similar between different leaves and plants of the same CO2 conditions.
Deirdre Kelly – See Brittany Botticelli

Meghan Kennedy, Jessica Schwartz
A Study of the Factors that Affect Habitat Selection Behavior of Asian Shore Crabs                       (Hemigrapsus sanguineus) in an Artificial Environment


The purpose of this investigation was to explore habitat selection behavior of Asian Shore Crabs (Hemigrapsus sanguineus) in an artificial habitat.  This species was first introduced in the United States in 1988 on the coast of New Jersey, believed to have been carried overseas from incoming Korean ships.  As of today, they are thriving in every northern U.S. state along the northern Atlantic coast. They pose a major disturbance to the populations of native coastal species, such as shellfish, fish, and other thriving species of crabs.  They also compete with some larger species including the rock crab, lobster, and the blue crab.  Since they are omnivores and a very competitive species, they can cause a major threat to the native species of ocean life by disturbing the natural food chain.  Although statistics show that the population rate increases for the Asian Shore Crabs annually, there is somewhat of a control and management to the population.  Some native species help contribute slightly to the control of the Asian shore crab population. These species include rockfish, seagulls and even parasites.  In this study, we are trying to find out if the size and gender of the crab has an impact on habitat selection.  To explore our question, a 40 gallon tank with 5 cm of gravel filled up to 15 cm of saltwater was used.  A tile (5cm x 5cm) was placed in the middle of the tank, as a place where crabs could potentially hide, in nature they spend most of their time under rocks and in crevices.  The activity and location of various combinations of crabs (female v. male, classification of size) was observed in a systematic way and for each experimental group, three trials were done.  Thus far, our results indicate that males are more dominant in defending and fighting for habitat location compared to females.  In addition, we have found that the males are more mobile and territorial for a single location as opposed to females who are usually on opposite sections of the tank and settle down in individual locations within the five minutes of experimentation. 

Gabrielle Khalife and Kaitlin Kurklen 

A Comparison of Vacuole Formation in Different Strains of Tetrahymena thermophila

This project was designed to determine if there is a difference in vacuole formation in different strains of Tetrahymena. Tetrahymena are eukaryotic protists that are non-pathogenic and uses their cilia to sweep up particles into an oral groove from the water in which they live to sustain life. In this experiment, we compared the vacuole formation in a wild-type T. thermopholia to a mouthless mutant. The mouthless mutant lacks an oral groove and absorbs it food to survive. Both strains were fed yeast that was stained with 1% India ink. After feeding periods of time 0, 10, 15 and 20 minutes, the different strains were killed with ethanol. The protozoans were then viewed under a microscope to observe the number of vacuoles formed for each sample at the different timed intervals.  Thus far, the data for vacuole formation in the T. thermopholia strains shows that vacuoles increase over time and data collection is continuing for the mutants.

Abdullah Khan, Zachary Kramer, Patryk Piascek
The Effects of Various Sugars on the Activation of the Dauer State in Daf-2 Mutated 
Caenorhabditis elegans
The purpose of this investigation was to test the effect of various sugars on the activation of the dauer state in mutated Daf-2 Caenorhabditis elegans. When a C. elegan has a mutation in the insulin receptor Daf-2, it leads to the worm being unable to sense when insulin needs to be released in the body, forcing the nematodes into the dauer state, comparable to a diabetic coma in a person. We hypothesize that the greater concentrated sugar plates will have the least number of dauer initiations. We are using C. elegans with a mutation in the insulin receptor Daf-2, and adding different concentrations of Glucose to their average diet of E. coli and Nematode Growth Medium (NGM) to see how many of the worms regard the environment they are in unsatisfactory. In addition, the environment will be manipulated as to provide an ideal environment for the worms to grow, removing the possibility of error in our experiment such as the possibility of the worms going into the dauer state due to the temperature rather than the sugars being given to them. In our data, we observed that the majority of the control C. elegans, N2, exposed to the NGM plates, went through a “regular” life cycle by entering the L4 stage. In contrast, when the two daf-2 mutant C. elegans, DR1572 and CB1370, were exposed to the NGM plates, a majority of the mutants entered the dauer state.

Lisa Kim
The Effect of Alcohol on the Behavior of the Harvester Ant (Pogonomyrmex badius) As Well As on the Expression of Genes Related to Alcohol Intake


The purpose of this experiment was to find out whether alcohol has an effect on the expression of genes of the Florida Harvester ant (Pogonomyrmex badius) and if this gene expression was similar to human behavior and genetics as well. When alcohol is consumed in humans, the alcohol is broken down in the liver by malic enzyme, which is responsible for breaking down ethanol in the body. It aids in the breakdown and digestion of ethanol. The amount of malic enzyme expression in the genes is related to the amount of ethanol in the body in that the more ethanol produced, the more malic enzyme expressions there is. Studies performed on pigeons and insects have shown this relationship between malic enzyme gene expression and ethanol and how malic enzyme affected the metabolism of ethanol in the body. In a recent study by Anholt and Morozova’s (2009), Drosophila was used to determine if there is a change in gene expressions due to ethanol consumption. They found that genetic expression changes occurred when the Drosophila consumed ethanol. In this investigation the change in genetic expression of malic enzyme genes in Florida Harvester ants due to alcohol was determined. To carry out this study, the ants were first tethered and fed an ethanol-sucrose solution. Their behaviors were then observed after their consumption of the ethanol. The malic enzyme gene expression will be analyzed using the RTPCR to investigate the change in gene expression due to ethanol. 
 Savina Kim

Expression of a Schizophrenia-associated V321L-Nrg1 Protein Reduces Nrg1-ICD Nuclear Translocation and α7nAChR Expression

Schizophrenia is a devastating disorder characterized by neurophysiological deficits as a result of altered neurodevelopment. Although it affects 1% of the population, it accounts for 25% of all hospital beds, 40% used for long term care. The neuregulin-1 (Nrg1) gene and alpha-7 nicotinic acetylcholine receptors (αnAChRs) are major schizophrenia endophenotypes. This project aims to assess a novel schizophrenia-associated mutation of Nrg1, a valine to leucine substitution(V321L), which has functional differences from its wild-type (WT) counterpart in dendritic morphology and protein processing. Adeno-associated viruses (AAV) expressing WT or V321L Type III Nrg1 genes were generated and used to transduce primary cortical neurons from mice heterozygous for Type III Nrg1. Immunofluorescence assessed the difference of surface expression of αnAChRs and showed an approximately 50% decrease from the WT to V321L samples (5.31 versus 2.67). HEK293 cells were transduced with either AAV-WT or AAV-V321L and immunofluorescence showed that V321L-expressing cells have decreased Nrg1 fluorescence within the nuclei. Data outcomes suggest the V321L mutation causes a significant decrease in αnAChR localization and reduction in nuclear signaling. These V321L-Nrg1-associated phenotypic deficits are also associated with schizophrenia and are also present in Type III Nrg1 deficient cells associated with schizophrenia. The AAVs used are effective delivery vectors of Nrg1, and will be used as a gene therapy mechanism on in vivo models of Nrg1-mutant mice. Overall, this study links a functional mutation with significant phenotypic abnormalities and enables researchers to determine how defects in Type III Nrg1 signaling may contribute to phenotypes present in schizophrenia.
Tommy Kowalski – See Scott Gold
Dan Kowalsky
The Effect of Geographic Isolation on Genetic Variation in the 
Cellar Spider (Pholcus phalangiodies)
         

The purpose of this study is to explore the genetic variation among cellar spiders (Pholcus phalangiodies). Organisms that have similar genomes or are considered the same species may evolve gene differences over time if they are separated because gene flow stops between populations. Natural selection, a process by which in which a population will survive due to favorable adaptations which are passed down to their offspring, is the driving force for the accumulation of genetic difference between once related organisms. It is thought allopatric speciation plays a crucial role in evolutionary change at the genetic, physical, and behavioral levels. Allopatric speciation is when a population of the same species becomes isolated due to 

geographic isolation caused by physical barriers. Cellar spiders offer a unique opportunity to investigate speciation and its relationship to genetic variation, another component to understanding evolution. These spiders are often found in isolated places within the barrier of a building structure. The spiders’ widespread distribution allows for the comparison of their DNA from a variety of areas. They are sedentary organisms in that they are not known for great dispersal within each individual spider. There may not be a lot of gene flow for example between a population of cellar spiders in a hose and another nearby home. Essentially, they may represent small genetically isolated populations. This increases genetic drift within their population. It is possible to identify genetic variation in a population by comparing DNA sequences by using microsatellites, which are sections of DNA present in all organisms of the same species. Genetic differences can also be determined from one spider to the other using microsatellites. In this investigation, the comparison of microsatellites in DNA sequences determined genetic variation among spiders collected from different geographic locations. Results thus far show that there is not much variation among spiders from the United States; however, further investigation may show that there could be genetic variation present in spiders from different countries.

Zachary Kramer – See Abdullah Khan
Kaitlyn Kurklen – See Gabreille Khaliffe
Giovanna Lambroia – See Samantha Galina

Samantha Lampert and Natalie Laubach
Cooking the Rainbow

Food color is non-trivial; it is indicative of nutritional value.  The color of the foods indicates many things in the foods such as taste and their nutrients.  But does cooking benefit our health by decreasing acidity levels? Does cooking change the initial pH levels of food and does the change of color relate to it?  This experiment tested how cooking effects color pigments in certain foods such as celery, red onion, red cabbage, asparagus and baby carrots. By boiling the foods, tests were made to observe the color changes and the affected acidity levels cooking has. What is proven in this experiment is cooking the foods decreases the acidity level because the food is absorbing water. The effect of cooking versus the color change and pH levels is tested.  Acid is harmful to the body, so cooking foods cooks out the acid which is beneficial to one’s health.  It was found that along with the drastic color change of boiled foods, the acidity decreased more as well.  The foods that had no color change had little to no pH level change.

Grace Lee – See Scott Eisele
Austin Lee
       The Effect of Concrete Aggregate Size on CO2 Absorption
The increasing concentration of atmospheric CO2 is a current and prominent environmental problem that has been linked to global climate change. Methods that can reduce CO2 levels in the atmosphere would be beneficial to the environment because they can potentially reduce the rate of global temperature increase. One method of atmospheric CO2 reduction is the process of carbonation that is associated with concrete. Carbonation in concrete occurs when atmospheric CO2 permeates into concrete and becomes incorporated into the chemical compound Ca (OH) 2 to form CaCO3 and H2O. The purpose of this project was to investigate the absorption of CO2 by various aggregate sizes of concrete.  Although previous studies have determined ways to prevent carbonation because of its detrimental effect on concrete strength, ways to optimize carbonation as a method of sequestering atmospheric CO2 within concrete have not been investigated. The purpose of this study was to determine the relationship between CO2 absorption and different sizes of crushed concrete. CO2 absorption rates were quantified by attaching an atmospheric CO2 sensor to a small air tight chamber that held 100g of crushed concrete. Different sizes of standardized aggregates of crushed concrete were used to determine the relationship between the rates of carbonation and concrete sizes.  Results indicate that CO2 absorption by concrete is linked to surface area. Optimizing CO2 absorption rates can be applied to decrease CO2 concentration in the atmosphere and thus contribute to reducing a major greenhouse gas.
Parker Levine
A Preliminary Study of the Mortality of Professional American Football Players

Natalie Laubach – See Samantha Lampert
Sam Luber – See Ashley Harty
Lindsay Marano
A Study of the Behavior of Western Gorillas (Gorilla gorilla)
Western gorillas are a critically endangered species that live in tropical rainforests in Western Central Africa.  The threatened state of these gorillas makes it imperative to study their behavior as this study may bring forth key information to improve the prospects for their survival in nature.  The purpose of this investigation was to determine the effect of the western gorilla alpha male’s behavior on the spatial proximity of the other members of the group.  Using data previously collected in the field the behaviors of the alpha male and his spatial proximity to other gorillas in the group was determined.  It was hypothesized that the distance between the alpha male and the other gorillas would be greatest when the alpha male is engaged in the behavior of feeding and that the spatial proximity may correspond with social relationships that exist within the group.  For example, the females in the group that have been observed consistently close to the male may either be high on the ranking list or mating with the male at that time.  Based on a daily average distance, it was found that the female observed closest to the male is ranked second and the females observed the farthest are ranked third and fourth. In order to take the first step in the conservation of western gorillas, natural behaviors must be observed. These observations may be used to develop effective reserves and protection measures.
Marissa Mathew & Madeleine Messinger 
Assessing the Effects of Antimicrobial Aqueous Herbal Extracts on Agrobacterium tumefaciens 
The effect of antimicrobial aqueous herbal extracts on the viability Agrobacterium tumefaciens was investigated. Aqueous extracts were created from Salvia officinalis (sage), Rosmarinus officinalis (rosemary), Thymus vulgaris (thyme), Allium sativum (garlic), Allium cepa (onion) and Origanum vulgare (oregano). In order to create the extracts, the garlic was homogenized and the onion was placed in a juicer, whereas, the other four herbs were amalgamated and centrifuged. After, solid and semi-solid media was created by using yeast extract, tryptone, sodium chloride and agar. The media was placed with different concentrations of herbal extracts in petri-dishes. The results were obtained by viewing the colony size and then were used to determine, which extracts were to be tested for the zone of inhibition. It was concluded that the concentrations of 10mg/mL and 100mg/mL of sage, rosemary, thyme, and oregano extracts had no affect on the viability of the bacterium. The garlic and onion extracts produced no colonies on the solid media petri dish. Therefore, they were tested for the zone of inhibition. Both extracts had a zone of inhibition, which means they both have antibacterial properties. It was concluded that garlic acted as a stronger antibiotic against Agrobacterium tumefaciens than onion because the garlic extract petri dish had a much larger zone of inhibition. This experiment is beneficial because there is no cure for Crown Gall Disease and scientists are continuing to research the effect various factors have on Agrobacterium tumefaciens. 
Scott McCoskery – See John Ioannou

Madeline Messinger – See Marissa Mathew

Anthony Musto

Parent Child Perceived Motivation for Participation in Karate

Previous research indicates that parents are motivated to involve their children in sports for many reasons such as, to have fun, to feel good when they have played well, to have a good time and to get exercise. Some motivational factors that both parents and children tend to agree on are enjoying quality time spent with friends, feeling important and staying in shape. For example, in a soccer motivation study by McCullagh (2004) children enjoyed most of all having fun and making new friends which matched what their parents wanted and expected. No studies have been done looking at the motivation of parents and children for their participation in Karate.  Karate is a unique sport as it combines many characteristics of team and individual sports. Karate involves group activities such as team games and challenges while also testing and strengthening the individual discipline and personality. This combination of both team and individual activities cannot be found in many other sports which a factor that makes Karate unique.  The purpose of this study was to compare the parent-child perceived motivation for participation in Karate. In this study children and parents at a suburban karate school completed the same two surveys related to motivation for Karate participation. One survey consisted of 25 items where participants used a Likerd scale to express their opinions. In the other survey, participants were asked to rank the importance of seven items in terms of motivation. The results indicated that parents and children tend to agree with a strong 0.7 correlation. The children and parents both find having fun and learning to be the most important the same as in other sports like soccer. On average the children felt that meeting and interacting with new children to be most important while the parents thought doing better in school was far more important than meeting new friends. 

Erin Neville – See Ashley Harty
Kayla Neville – See Jeanne Capanelli
Rajkumar S. Pammal

The Effects of Various Herbs on Mutant Drosophila melanogaster: Possible Applications to Type I Diabetes Treatment

Type I Diabetes mellitus, a condition characterized by lack of sufficient insulin production, currently affects over 2.3 million people in the United States. The insulin deficiency found in those with Type 1 Diabetes was simulated in Drosophila melanogaster, commonly known as the fruit fly, by researchers who deleted a cluster of five DILPs (Drosophila Insulin-Like Peptides). A genetic analysis of the flies was conducted that confirmed the absence of the DILP 1-5 genes in the mutant flies, but their presence in the wild-type flies. These mutant fruit flies were used to evaluate the potential of Aloe vera, Trigonella foenum-graecum (Fenugreek Seeds), and Cinnamomum zeylanicum (Cinnamon) as possible treatments for the various symptoms associated with diabetes. These three substances were chosen because of their known positive effects on blood glucose levels in diabetics. Experiments included a starvation test, recovery from cold shock and CO2 gas exposure tests, and wing activity tests. In wild-type flies the three foods all had a positive effect compared with the negative control (wild-type fly/standard food).  However only Aloe vera had a statistically significant positive effect on mutant flies whereas the Fenugreek treatment only showed changes in the mutant flies for certain tests, and Cinnamon-fed mutant flies were not positively affected at all. Due to the distinct similarities between Drosophila and humans, perhaps these results can be applied towards the treatment of Type I Diabetes with the assistance of herbs such as Aloe vera.

Roshni Panchal

The Effect of Different Non Steroidal Drugs on the Movement 

of Tetrahymena thermophilia


Tetrahymena thermophilia is a common fresh water ciliated protozoon which is best known for its ability to reproduce both asexually and sexually. Dynein is a protein that works wit the microtubules of the cilia of Tetrahymena thermophilia and moves them in opposite directions from each other to generate the wave-like movement of the cilia which help in the movement of the entire cell. In this study, the protozoa that are grown in the NEFF media were exposed to different concentrations of Ibuprofen and Advil solutions and their velocities were measured and recorded and compared to a control with no added substances. 
My objective was to determine if the different substances slow down the cilia movement by stopping the function of the microtubules of the cilia. I hypothesized that the different chemicals of the non-steroidal anti-inflammatory drugs would slow down the movement of the cilia by either disabling or destroying the microtubules that work with proteins to cause cilia movement in Tetrahymena thermophilia. I tracked the movement of the protozoa under different magnifications. I also recorded the movement of the protozoa before and after the introduction of the drug solution. By tracking the distance that the protozoa move in the frame by frame shots of the recorded images, I was able to calculate the velocities of the protozoa. I calculated the average velocity of the protozoa to be158.89 µm/s under normal conditions. The velocities of the protozoa under Advil was 23.52 µm/s and for Ibuprofen 62.58 µm/s. The purpose of this investigation was to determine the impact of common non steroidal anti-inflammatory drugs such as Ibuprofen and Advil on the movement of Tetrahymena thermophilia. 
TJ Passaro – See Scott Gold

Eytan Penn – See Hugh Han

Neela Qadir 

The Effect of Conventional Disinfectants on the Growth of Escherichia coli k-12 Compared to “Green” Disinfectants and “Home” remedies


The purpose of this experiment was to determine if “green” disinfecting sprays and “home” remedies have the same effect on killing Escherichia coli K-12 as conventional disinfecting sprays. At first the idea was that “green” cleaners, and home remedies would not kill Escherichia coli K-12 as effectively as conventional cleaners. The effects of “green” disinfecting sprays, home remedies and conventional disinfecting sprays were tested by using two “green” disinfecting sprays, Clorox Green Works and Scrubbing Bubbles, three “home” remedies, lemon juice, orange juice and vinegar and two conventional disinfecting sprays, Clorox and Lysol. Escherichia coli K-12 was grown before experimentation and the concentration levels were checked before each trial for consistency. Escherichia coli K-12 was spread onto agar plates. Twenty microliters of the disinfecting sprays were put onto paper disks and the disks were placed on the plates. The negative control was 20 uL of distilled water and the positive control was 20 uL of 20% bleach. Each control was also dispensed onto a paper disk. The plates were left in the incubator for 2 days and their inhibition zones showed how each product killed Escherichia coli K-12. The results indicate that Clorox kills Escherichia coli K-12 significantly more effectively, followed by Lysol. The “green” products were less effective compared to conventional cleaners and vinegar and lemons. Oranges were the least effective in killing Escherichia coli K-12

Marissa Rabinowitz – See Carly Joos

Trinity Russell

A Comparison between Laboratory Reared Stock and Recently Outdoor Captured Fruit Flies (Drosophila melanogaster) Using a Photoaxic and Starvation Assay.

Fruit flies (Drosophila melanogaster) have been one of the most commonly used model organisms in biology. They have previously been used to study genetics, physiology, microbial pathogenesis and life history evolution. Many animals are domesticated in laboratory reared setting and these animals may have a slightly different behavioral phenotype from their wild counterpart. It has also been shown that the brain of an organism shrinks when bred in captivity for extended periods of time. The purpose of this investigation was to check for behavioral differences between laboratory reared fruit flies and outdoor captured fruit flies with the completion of the upward movement analysis, starvation assay, and the phototaxic assay.  The upward movement assay tested the flies’ upward velocity towards light. An Analysis of Variance was done and the results demonstrated there was a statistical difference in the vertical flight speed of lab reared and wild-type flies (due mostly to the difference in laboratory reared flies). The phototaxic assay allowed the flies to choose between a light flight arena and a dark flight arena. A Chi- Square Contingency table analysis was used and the results confirmed the behavior of a fly is dependent on whether there is light or dark. The starvation assay consisted of vials with moist cotton. Groups of ten flies were starved until all ten flies were deceased. It was discovered that laboratory reared fruit flies display behavior which is different from their wild counterpart descendent of flies caught outdoors.  
This shows that domestication may alter the behavior of a fly relative to phototaxic behavior and starvation. Research regarding differences in laboratory reared fruit flies and wild type flies is an imperative topic for study because changes in behavioral phenotype have the ability to alter the outcome of experiments. Since laboratory reared fruit flies are so essential in biological research. It is crucial to have a thorough understanding of their behavior compared to the behavior of a fly found outdoors.
 Jessica Schwartz – See Meghan Kennedy
Austin Shea – See Daniel Acevedo

Zachary Shushan and Daniel Tamer

Stop, Drop, and Conglobate; Isopod Reactions to Perceived Environmental Dangers

The effect of danger stimuli on Armadillium vugare was investigated.  When indulging the danger, conglobation occurred. Isopods were taken and encountered numerous magnitudes of danger. Isopods are known to curl when affected by danger stimuli. According to the magnitude, recorded times were taken for the isopods to un-curl, as they were exposed to danger for specific intervals of time.  For the isopod to be exposed to danger, the isopod was rubbed between the thumb and pointer finger for various times and trials.  Results throughout experimentation taken thus have shown pills bugs have no capability to sense the extent of danger, as the data so far shows a majority of the results scattered randomly throughout the experiment with a very low R-squared value.  This experiment in particular is substantial because pill bugs are a common bug in our environment.   Knowing how to create danger towards isopods, and how they react, can be a helpful factor towards experimenting or studying danger responses involving other animals throughout earth.  Overall, the understanding of Armadillium vulgare allows us to get a better understanding of the world around us.
Rakia Syed – See Carly Joos

Daniel Tamer – See Zachary Shushan

Cortney Tiberia

                                                       The Effect of Binders on Paint

Paint is made up of three main parts, he pigment, which gives the paint its color, the solvent, which gives the paint its consistency and the binder which hold the paint together. There are many different types of binders that can be used to make paint. These binders all have slightly different effects on the paint. Some of the more common binders are egg yolk, egg white and gum arabic. Different samples of paint were made using different combinations of the amount of pigment and binder. The samples were placed under different types of lights: one under florescent lights, one under incandescent lights, one in the sunlight and one in the dark. To test the effects of the color of the paint the samples were scanned every two weeks and then observed on Adobe Photo Shop. Each time the scan was zoomed in on and the same pixels and the color at those pigments were quantified using the Adobe color numbers. The number displayed was recorded for each sample. This number determined the change in the color of the paint samples. The purpose of this experiment is to determine whether the binders in the paint have different effects on its color, texture, consistency, how much it fades and its drying and curing time. Different binders cure in different ways. Some paints cure by catalyzed polymerization and they polymerize by a chemical reaction by mixing resin and hardener and other paints cure by oxidative cross linking, the oxygen in the air initiates a process that polymerizes and cross links the binder.   

Noah Tollin – See John Ioannou
Jake Vallen and Kelly Weiner

A Study of Snail Tracking in Mud Snails (Littorina littorea)

The purpose of this investigation was to determine if mud snails (Littorina littorea) are attracted to their own mucus more than another snail’s mucus and if they follow trails of previous snails more then there own trails. The mud snail is a small snail ranging from 1-2 centimeters and ranges from black-grey can be found on the northeast Atlantic coast of North America. The snail’s mucus is produced to provide a locomotory lubricant and also for the snail to feed on microorganisms that grow on the mucus. In this study, mud snails were placed in a small tank with a fine layer of CaCO3 on the bottom. This CaCO3 layer was used to visualize the trail and to collect mucus samples to be used in another experiment. Once a snail produced a trail it was placed at the start of its trail to see if it would re-follow it. That snail was removed and a different snail was placed at the start of the trail to observe if it would follow the trail of the original snail. In another experiment, mucus mixed with CaCO3 was placed on one side of a narrow shallow tray. A snail was placed in the middle of the shallow tray to see if it would be attracted to its own or another snail’s mucus. We hypothesized that if we put two snails in our lightly covered CaCO3 tank on the opposite sides, then the two snails will eventually interact with each other’s mucus trail. Also, a snail will be attracted to its own mucus. Thus far results indicate that our results do not support our hypothesis. We believe this is because mud snails are not attracted to their own mucus. However, our results hinted that mud snails are more attracted to mucus of a different snail.
Kelly Weiner – See Jake Vallen
Jared Wilson

Assisting people with physical disabilities in the activity of dressing in socks

Despite being a significant health and social problem, disabilities only gained attention in epidemiology around the 1970s. According to a census performed by the United States government in 2009, approximately 19.2 million people are physically disabled.  As time goes on more and more individuals will need devices to help them live as independently as possible.  The engineering goal of this research project was to design and construct a device that will aid a person with a disability to put on socks.  By making putting on a sock, a seemingly easy every day activity, more accessible for people with physical disabilities, opportunities for independence will open up.  Some of the physical disabilities of people that will be focused on are cerebral palsy, multiple sclerosis, and arthritis.  The device will have the sock move in a right angle formation, going past the heal and up the leg.  More than one model was created due to the problems faced.  The device will be universally designed so that people of all conditions, or foot sizes, will be able to use it the same way.  Without universal design, each person would need their own specific type of the model, restricting its use.

Rachel Yang and Michelle Zhou

The Effect of Silver Nanoparticles on Brine Shrimp (Artemia salina)

Silver nanoparticles have many applications in commercial products including being used as an antimicrobial coating in wound healing products. Eventually these nanoparticles end up in the environment as a result of their waste disposal. Little is known about the effects about these particles or neither land nor aquatic environment. Their use as an antimicrobial agent suggests that it has a potential toxic effect towards living organisms. The purpose of our experiment was to study the effects of brine shrimp exposure to various concentrations of nanoparticles. The brine shrimp were each hatched in a tank containing dilutions of nanoparticle solution (1%, 2%, 5%, 10%, 25%.) A tank with no nanoparticles was used as the control. The brine shrimp were observed for hatching rate as well as morbidity and morality percent. Due to the limited number of trials our data had limited validity, but did suggested that the presence of silver

nanoparticles may be detrimental to marine organisms. We also tested for behavior and there were more brine shrimp swimming in circles in the nanoparticle solution than in the control. This suggests that the nanoparticles may also have an influence over brine shrimp behavior. Results of the experiment can help determine whether there needs to be government regulation on the disposal of silver nanoparticles to create a safer environment. 

Young Yoon – See George Burke

Michelle Zhou – See Rachel Yang
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