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LCPS RSEF Categories 
 
Number Category Name 

  100  Animal Sciences 

  200  Behavioral & Social Sciences 

  300  Biochemistry 

  400  Biomedical & Health Sciences 

  500  Biomedical Engineering 

  600  Cellular & Molecular Biology 

  700  Chemistry 

  800  Computational Biology & Bioinformatics 

  900  Earth & Environmental Sciences 

1000  Embedded Systems 

1100  Energy: Chemical 

1200  Energy: Physical 

1300  Engineering Mechanics 

1400  Environmental Engineering 

1500  Materials Science 

1600/2000 Mathematics, Robotics & Intelligent Machines 

1700  Microbiology 

1800  Physics & Astronomy 

1900  Plant Sciences 

2100  Systems Software 

2200  Translational Medical Science 

 

For detailed category descriptions visit the ISEF website at:  

http://www.societyforscience.org/isef/project_categories 

 

 

 

Project Numbering 
For exhibition, all projects are given a number. The first series of numbers indicates the 

category & project number. For example, project 1303T10 is the third project in 

Engineering Mechanics. The letters, T or X, in the project number indicate whether a 

project is a Team (T) project or an Individual (X) project. 
 

http://www.societyforscience.org/isef/project_categories


LCPS Regional Science & Engineering Fair 

Projects by Student Name 

Last, First Name Project 
No. 

Project Title 
Aamir, Afrina 1701X12 An Exploration of Pigmentation’s Role in Microbial Survival 
Ahmed, Syed 921T12 The Effects of Salinity and temperature on Freshwater Cyanobacteria 
Aleman, Valeria 101T12 Which UV Intensity Increases the Amount of Melanin in Drosophila? 
Alemayehu, Jade 601T12 The Effect of sf9 Stem Cells on the Regenerative Properties of Eisenia fetida 
Alford, Adam 901T12 Establishing a Correlation Between Regional Variances in Virginia and Radon Levels Present 

Allen, Adina 301T11 Escargo is Escargone: The Effects of Titanium Dioxide Nanoparticles on the Heart Rate and Gastric 
Pouch Organ Quality of Helix aspersa Gastropods. 

Ambrose, Hannah 401T12 How Does the OSM-9 gene Affect Sensory Interaction? 
Apintiloaiei, Nicole 402X12 The Effect of Antioxidants in addition to Astragalus on C. elegans Cell Senescence 

Ardhapurkar, Nishita 1407T12 Biodegradation of HDPE and PUR by Pseudomonas putida and Pestalotiopsis sp as a Remedy for 
Plastic Waste 

Arietta, Whitney 1201T12 How to Reduce Energy Usage in PC's 
Armstrong, Elliott 1901X12 The Effect of Commonly Used Surfactants on Plants and the Environment Around Them 

Armstrong, Samantha 1501X12 The Study of Erosion on Concrete and the Effect of Sodium Chloride and Calcium Carbonate During 
Dry-Wetting and Freeze-Thawing Cycles 

Arreguin, Stephanie 403T12 The Effects of Cinnamon and Ginger on Memory 
Baime, Henry 2101X12 The Relationship Between Password Complexity, Rememberability, and Overall Effectiveness 
Bakhsh, Yosif 902T12 The Effect of Bioelastomeric Foam on Filtering Pb2+ from Water 

Ball, Allison 404T12 Eliminating Burkitt’s Lymphoma: Using Silica-Gold Core-Shell Nanoparticles Conjugated with the 
CXCL13 Antibody and Infrared Phototherapy 

Base, Thomas 302X12 The Effect of Polybrominated Diphenyl Ethers on Reproduction and Neurological Development in 
Drosophila 

Bawa, Aditi 1502X12 Development and Testing of 45S5 Bioglass via Acid and Base Sol-Gel Polymerization and Fusing 
onto Gallus gallus domesticus Cervical Bones for Bone Grafting Treatment 

Becker, Hannah 102T12 The Effect of Plant Based Oils on the Protection Levels from UVA/UVB Rays Tested on C. elegans 
Beltran, Ariel 1702X11 Microbes in the Real World: The Effect of Anti-Microbial Paint on the Growth of Escherichia coli 
Berger, Blake 1503X12 The Effects of Different Battery Brands on Flashlight Light Quality and Duration 
Booth, Jillian 201X12 Disparities in Intrapersonal Intelligence between Sexes 

Bora, Zeneida 301T11 Escargo is Escargone: The Effects of Titanium Dioxide Nanoparticles on the Heart Rate and Gastric 
Pouch Organ Quality of Helix aspersa Gastropods. 

Brewster, Kathryn 103X12 Are DEET-Based Insect Repellents a Safe Alternative to Zika? A Study on the Correlation between 
DEET Exposure and Development of Drosophilia Larvae 

Bridgeland, Alexandra 405X12 A Computer Simulation of Scarring:  Determining  the Efficacy of Various Scar Therapies 
Brown, Margot 406X12 The Effects of the Consumption of Steviol Glycosides on Neural and Cardiac Cells 
Brunotts, Katharine 903T11 Observing the Effect of Carbon Dioxide on Stomatal Productivity 
Budhai, Elizabeth 904X10 Is Fracking Responsible for the Recent Increase in Earthquakes in Virginia? 
Burnell, Joshua 501X12 Locating Bone Fractures Using Acoustic Emission in a Wearable Device 
Cain, Carolyn 1001X12 Beehive Management Utilizing a Remote Monitoring Platform 
Campbell, Ethan 901T12 Establishing a Correlation Between Regional Variances in Virginia and Radon Levels Present 
Campbell, Rachel 306T11 The Effect of Native African Spices on Caenorhabditis elegans 
Casteel, Seth 905X12 The Effects of Manmade Dams on the Water Flowing Through Them 
Cerne, Christopher 1002X12 The Smartphone of the Future 

Chagnon, Eric 1101X12 Enhancing Algal Lipid Content via Nitrogen Limitation and Carbon Dioxide Infusion in Oil-producing 
Algae (Spirulina major) 

Chai, Aaron 1902X11 Investigating a Novel Approach to Pollen Grain Collection and Distribution Through Electrostatic 
Polarization 

Chang, Alexander 2102X11 Applying Artificial Neural Networks to the Foreign Exchange Market for the Prediction of Indian 
Rupee Rates Relative to the US Dollar 

Chauhan, Natasha 1202X12 The Effect of Temperature Difference within a Peltier unit on the Voltage Collected 
Chawla, Jasleen 906T12 The Effect of Microplastics on Brine Shrimp 
Chen, Addison 907X11 The Effect of Fertilizer Runoff from Suburban Development on Goose Creek Water Quality 
Cho, Andrew 2201X11 Investigating Fish Oil as a Treatment for Concussions and Chronic Traumatic Encephalopathy 
Cho, Hana 908T12 The Effect of Crumb Rubber Infill on Danio Rerio 

 



 

 

Cho, William 407X12 Developing a Blood Test for Metastatic Kidney Cancer: Identification of a Cadherin-6 Receptor 
Using Nanoparticles Conjugated to an Antibody 

Clark, Andrew 2001X11 The Effect of Segment Length on the Load Capacity of a Tendon-driven Robotic Arm 
Clark, Sydney 408X12 The Effect of IgG on the Transmission of Signals in Inflamed Nerves 
Coleman, Eve 903T11 Observing the Effect of Carbon Dioxide on Stomatal Productivity 
Cox, Patrick 104X12 An Investigation of Olfactory Suppression in Danio rerio  via Increasing Aquatic Acidity 
Davis, Jordan 909X11 The Relationship of Mulch Volcanoes on Root Collar Disorders 

Davis, Spencer 502X11 Development and Testing of a Chitosan Based Biocompatible Moisture Sensor Using Conductive 
Nanoparticle Inks for Monitoring Chronic Wounds 

Dawson, Samuel 2103X11 Pocket Neurologist: Creating a Mobile Application for the Early Detection of Symptoms Common to 
Parkinson’s Disease 

Dean, Chandler 902T12 The Effect of Bioelastomeric Foam on Filtering Pb2+ from Water 
Delelegn, Bezawit 601T12 The Effect of sf9 Stem Cells on the Regenerative Properties of Eisenia fetida 
Dessai, Shivali 1707T12 The Antibacterial Properties of Brain Tissue Lysates of Periplaneta americana 

Dessai, Soham 503X12 Synthesized Limpet Snail Teeth: An Inexpensive Novel Nanocomposite for Stronger Biocompatible 
Prosthetics 

Devonshire, Deidre 202T12 The Effect of Different Textures on Stress 

Dimitrew, Audrey 1703X12 Ramifications of Climate Change on Phytoplankton Concentration in the Chesapeake Bay and a 
Prognosis of its Future Populations 

Douglas, Bradford 1301X12 The Effect of Flexible Resistance Sensors on Predictability for Fishing Rod Breakage. 
Dovala, Morgan 1704T12 The Effect of Bioactive Compounds in Spongilla on Bacteria 
Downer, Bryce 1203T12 United States Nuclear Energy Profile 

Dudley, Jack 105X12 The Use of Operant Conditioning to Train Periplaneta americana as a Biological Detection of Buried 
Ordnance 

Dulai, Gurveer 1903X12 Internalization of DH5α Escherichia coli within Brassica rapa 
El Fiky, Layla 403T12 The Effects of Cinnamon and Ginger on Memory 
Ellis, Keefer 2104X12 Improving Comprehension of Physics Through a Developed Interactive Simulation 

Enugu, Lakshya 409T12 The study being conducted is the combined effect of coconut oil and choline on the reduction of 
amyloid-beta plaques, caused by neurodegenerative death in C. Elegans. 

Ergun, Erin 1705T12 The Effect of Type A Proanthocyanidins and Tannic Acid on Biofilms created by Pseudomonas 
fluorescens 

Ezenwa, David 1601X12 Determining Predictive Performance of Glicko-2 Rating Methods 

Feldmeier, Zachary 2105X12 Utilization of a Machine Learning Model in the Analysis of Critical Factors to Determine 
Survivability on Sinking Oceanic Vessels 

Fischer, Camryn 2204T12 The Effect of Probiotic Bacteria on Amyotrophic Lateral Sclerosis 
Fishenden, James 1201T12 How to Reduce Energy Usage in PC's 
Forcade, Elizabeth 107T12 Effects of Nicotine on Littorina irrorata snails natural behavior to phototaxis stimuli. 
Forstner, Peter 410T11 The Correlation between Mutated Aspects of the Ubiquitin-Proteasome System and Cancer 
Freiberg, Morgan 801X12 Model Based Projections of Zika and the Subsequent Effects in African Countries 
Frontain, Harrison 1401X12 Distinguishing the Existence of Plastic Degrading Bacteria 
Fuller, Hope 602X12 The Effect of Heat Stress on the HsfA2 Gene in Arabidopsis thaliana 
Gadh, Manroop 411T12 The Effect of Immunosuppressants on Melanin Production 
Gallagher, Eilis 305T12 Denaturation of the Polyphenol Oxidase Enzyme in Avocados 
Galletta, Jack 1402T12 Designing a more Efficient Fog Net 

Ganotra, Kriti 2106X11 Approaching Cyber Security with a Cost-Effective Open Source Framework and Comparing it to 
Known Professional Tools Using a Transmission Control Protocol Port Scanner 

Garrett, Joshua 1302T12 A Novel Approach to Magnetic Energy 
Garthwaite, Chandler 1805T12 The Feasibility of Artificial Gravity Considering the Size Constraint and Technological Limitations 

Garzo, Emmanuel 310T12 The Relationship Between Kinase and Decreasing the Hyperphosphorylation of tau in Alzheimer’s 
Disease 

Ghaffari, Shahdin 1904X12 The Economic Feasibility of Wineries in Loudoun County 

Goodhart, Rebecca 910X12 The Effects of Algal Bloom Species on Neuron-Associated Flight Mobility in Drosophila 
melanogaster 



 

 

Gopinathan, Sruthi 922T12 Anion Exchange Column Method Used to Concentrate and Purify eDNA for the Identification of 
Organisms 

Gorti, Aditya 1303T12 Generating Electrical Energy through Repulsion and Spring Movement 
Goulet, Emily 911X10 The Effect of Global Warming on Storms 
Grama, Pramod 1303T12 Generating Electrical Energy through Repulsion and Spring Movement 
Greenman, Lucy 603X11 The Effect of Concentration of 25(OH)D on the Level of IL-6 Secretion by B Lymphocytes 
Gunda, Sri Sai Ranjita 410T11 The Correlation between Mutated Aspects of the Ubiquitin-Proteasome System and Cancer 
Gyamfi, Daphne 101T12 Which UV Intensity Increases the Amount of Melanin in Drosophila? 
Hafezi, Danial 1302T12 A Novel Approach to Magnetic Energy 
Hafid, Amina 1706X12 The Effect of Vitamin D Supplementation on Escherichia coli K-12 Growth 
Hahn, Katherine 914T12 Wildfires in California 
Haley, Tyler 1403X12 The Ability of Ceratophyllum demersum To Remove Copper From Water 
Hallam, Sara 1905X12 The Symbiotic Effects of Chitin and Chitinase as a Pesticide in a Model Trophic System 
Haran, Jordan 1003X12 Left and Right Channel Audio In a Compact, High Quality, and Fully Wireless Form 
Heck, David 1704T12 The Effect of Bioactive Compounds in Spongilla on Bacteria 
Hernandez, Natalie 303X12 An Investigation into Pesticide Residue on Organic Apples 

Hess, Culley 912X12 An Alternate Proposal for the Route of the Dakota Access Pipeline to Minimize Adverse Impacts on 
Environmental Health 

Hinton, Samantha 203X12 Comparing Consistency of Two Learning Style Tests 

Ho, Jovia 304X11 Variability of Vitamin C in Alliaria petiolata (Garlic Mustard), Brassica oleracea var. italica (Broccoli), 
and Brassica oleracea var. gemmifera (Brussels Sprouts) 

Hollister, Buell 1204X12 Effect of Carbon Nanoparticles on Efficiency of Steam Generation for Solar Applications 

Hombal, Aishwarya 2202X12 Investigating the Effects of EGCG, Quercetin, and Methylene Blue on the Lifespan of Transgenic C. 
elegans Expressing Alzheimer’s Disease 

Hong, Sunkyung 1707T12 The Antibacterial Properties of Brain Tissue Lysates of Periplaneta americana 
Hoskins, Michaela 913T12 The Effects of Different Conditions on the Fading of Footprints 
House, Benjamin 206T12 Optimal Investment in Welfare Programs for Social Growth in a Country 
Huntington, Samantha 106X12 Ant Compensation Via Learning From The More Experienced 
Huynh, Anthony 1708T12 The Efficacy of Coliophage to Kill E. Coli on Spinach Leaves 
Ingram, Samantha 204X12 Changing Classroom Environment to Increase Scores in STEM and Language Arts 
Jackson, Emily 107T12 Effects of Nicotine on Littorina irrorata snails natural behavior to phototaxis stimuli. 
Jackson, Liam 919T12 The Effect of Topographical Features on Ground Water Level 
Jackson, Marcus 914T12 Wildfires in California 
Jassal, Simrat 1709T12 The Effects of Allium sativum and Zingiber officinale on the Growth of Escherichia coli 
Jeffrey, Kristin 1801X12 The Use of Acoustical Signatures to Determine Gun Caliber 
Jiang, Jeannette 305T12 Denaturation of the Polyphenol Oxidase Enzyme in Avocados 

Kachadorian, Tyler 1906T12 Improving efficiency of microalgal biofuels: A comparison of freshwater microalgae Chlorella 
pyrenoidosa and saltwater microalgae Nannochloropsis oculata 

Kalok, Alexander 1506T12 Developing an Electrospun Zinc Oxide Nanofilter for Photocatalytic Degradation of Atmospheric 
Nitric Oxide 

Kamal, Mahfuz 1404X12 Remediation of Heavy Metal in Soil by Eisenia fetida 
Kamalakannan, Ajay 1304X12 The Development of Invisalign Braces using X-box Kinect 

Kamara, Mary 1305X12 A New Way to Roll: The Effect of Thickness on the Strength of Plastic Beads to be Used for Airless 
Tires 

Kanagal, Sharanya 411T12 The Effect of Immunosuppressants on Melanin Production 
Kannan, Swapna 1710T12 The Development of Natural Pesticide via RNAi Mediated Gene Silencing 
Kapusta, Matthew 1708T12 The Efficacy of Coliophage to Kill E. Coli on Spinach Leaves 
Karen, Pierre-Joseph 703T11 The Effect of Vanillin Concentration on the Volatility of Citronella Solution 
Kasavaraju, Megana 604X11 SSRP1 and SPT16 are involved in the repair of DNA single strand and double strand breaks 

Keane, Kelly 112T12 Bees Beware: The Most Widely Used Class of Insecticides Has Possible Correlation to Colony 
Collapse Disorder and Parkinson's Disease 

Kelly, Akiya 202T12 The Effect of Different Textures on Stress 



 

 

Kelly, Jason 1405X12 Using Propionaldehyde Modification of Chitin and S. fluitans to Enhance the Bioremediation of 
Copper while Decreasing Organic Leaching 

Kennedy, Jackson 1802X12 The Relationship Between Effectiveness of Exercise After Anterior Cruciate Ligament 
Reconstruction and Force Exerted During Exercise 

Kerr, Jonathan 1306X12 Remote and Autonomous Seismic Vulnerability Evaluation Using Satellite Imager 
Kidwell, Lydia 1004X12 A Morse Code Arm Band for the Hearing and Seeing Impaired 
Kipp, Emma 1411T12 The Use of Lettuce as a Bioremediator for Runoff 

Knowles, Valerie 1907X12 The Effect of the Neonicotinoid Imidacloprid on the Biomass of Brassica oleracea Acephala Grown 
Hydroponically 

Kodali, Sree 1711T12 The Efficacy of O. sanctum (Tulsi) as Part of a Water Filter in Reducing Vibrio sp. 
Kotapalli, Anusha 906T12 The Effect of Microplastics on Brine Shrimp 
Krishnavajjala, Ajay 1205T12 Harvesting Energy by Walking 
Krishnavajjala, Arun 1205T12 Harvesting Energy by Walking 

Kudum, Karthikeya 2203T11 Development of a test strip utilizing urinary Carbohydrate Antigen 19-9 in a Double ELISA based 
assay 

Kudum, Rasvik 1005T11 Investigating the Application of Physarum polycephalum and Nanoparticles in Making Biological 
Circuits 

Kulkarni, Varun 1908X11 Lowering the Energy Footprint of plant growth in space 
Kumar, Sohan 108X12 The Effects of Different Levels of Lead on the Growth of Danio rerio embryos. 
Kunapaneni, Anjali 1710T12 The Development of Natural Pesticide via RNAi Mediated Gene Silencing 

Kuncham, Malvika 925T12 Combating Chesapeake Bay Algal Blooms: Analyzing Ammonia Uptake Through Toxin P Induced 
Pathways in Microcystis aeruginosa 

Kurkal, Pavan 1206X12 How to Maximize Wind Turbine Blade Efficiency by Using 3d Printing to Offer Conclusive Evidence 
on the Best Turbine Blade Design 

Lang, Jason 1307T12 The Effect of Dimples on the Generation of Lift by a Rotary Wing Complex 
Laramie, Alexander 1909X12 The Effect of Heavy Metal Soil Pollution on the Survivability of  Brassica juncea against E. coli 
Leavitt, Caroline 915T11 The Effect of UV Radiation on the Rate of Photosynthesis in Woody Plant Species 
Lee, Lauren 102T12 The Effect of Plant Based Oils on the Protection Levels from UVA/UVB Rays Tested on C. elegans 
Leibolt, Michael 1803X11 The Transmission of Sound through Light 
Lewis, Andrew 1308X12 Improving the Efficiency of Aircraft to Reduce Drag Through Design and Additive Manufacturing 
Lippy, Madison 916T12 The Effect of Glyphosate on an Artificial Environment 
Lu, Jessica 306T11 The Effect of Native African Spices on Caenorhabditis elegans 
Lynch, Allyson 205T12 The Effect of Homework Time Expectations on Levels of Acute Stress 
Madireddy, Rushiel 1504X11 Determining The Most Efficient Way to Clean and Maintain a Wooden Gym Floor 
Malapaka, Meghana 1711T12 The Efficacy of O. sanctum (Tulsi) as Part of a Water Filter in Reducing Vibrio sp. 
Maltman, Jessica 917T12 The Effect of Triton-X 100 on Artemia salina 
Manchikalapudi, 
Alekhya 109X12 The Effect of Different Arthropod Killing Aerosols on Drosophila hydei 

Mao, Jasmine 2204T12 The Effect of Probiotic Bacteria on Amyotrophic Lateral Sclerosis 
Margulis, Lindsey 924T12 Potential Risk In Artificial Turf Fields 
Marques, Ashley 110X12 The Effect of Transcutaneous Electrical Nerve Stimulation on Bloodflow in the Equine Stifle 

Masella, Evan 918X12 The Effect of Nitrogenous Fertilizers and Organic Fertilizers on the Birth and Death rates of Aquatic 
Organisms 

Mathur, Aanchal 802X12 Using Bioinformatics to Predict Treatments for New Diseases: The Zika case 
Mathur, Surbhi 704T11 Developing a Low Cost, Non-invasive Colorimetric Assay to Predict Onset of Atherosclerosis 
Mayfield, Peter 1712X12 The Effect of Atmospheric Hydrocarbon on Antibiotic Resistance in E. coli 
McCulloch, Peter 206T12 Optimal Investment in Welfare Programs for Social Growth in a Country 

McInnis, Ryan 1910X12 Toxins in the Soil: The Effects of Consumer Pesticides on Nitrogen Fixation in Crop Plants via 
Rhizobium leguminosarum 

McKenna, Derek 307X12 The Use of Opossum LTNF Protein as a Treatment for Venom Exposure 
Miller, John 919T12 The Effect of Topographical Features on Ground Water Level 
Min, Jihong 1713X11 The Relationship Between Triclosan Resistance and the Antibiotic Resistance of E. coli K12 
Molina, Michelle 207X12 The Effect of Gluten on Wild-Type and Schizophrenic Drosophila melanogaster 



 

 

Molland, Iona 1406X11 A Bio-Alternative material to Crumb Rubber Turf Fields using mycelium 
Morris, Jill 920T12 The Effect of Free Chlorine and Monochloramines on Daphnia 
Mullen, James 1307T12 The Effect of Dimples on the Generation of Lift by a Rotary Wing Complex 

Murphy, Sean 2203T11 Development of a test strip utilizing urinary Carbohydrate Antigen 19-9 in a Double ELISA based 
assay 

Najmyar, Lila 1804T12 Technological Advancement of the Use of Unmanned Aerial Vehicles (UAV) and Ground 
Penetrating Radar (Gpr)  during Military Warfare 

Narain, Anisha 1709T12 The Effects of Allium sativum and Zingiber officinale on the Growth of Escherichia coli 
Naylor, Jonathan 1102X12 Using GIS to Determine the Effectiveness of Retrofitting a Coal Energy Plant to Wind Energy 

Neelaveni, Nilay 2205X11 Hydrogel Assisted Peptide Isolation and Characterization of Extracts from Traditional Herbal 
Medicine 

Neeves, William 1309X12 The Correlation Between Homologous Wing Structures and Man-Made Wing Structures 
Newcomb, Morgan 1103X12 The Efficiency of a Semi-Fluid Voltaic Cell 
Nguyen, Jimmy 701X12 Molecular Structure on Photon Absorption 
Nguyen, Kien 1911T12 The Hybridization of Kale and Lettuce by Protoplast Fusion 
Nguyen, Vincent 208X12 The Effect of Color Schemes on Stress Reduction 
Noel, Jacquelyn 1310X12 The Effect of Nature Inspired Textures on the Lift and Drag Produced by Airfoils 
O'Hara, Aidan 921T12 The Effects of Salinity and temperature on Freshwater Cyanobacteria 

Oliver, Adam 1407T12 Biodegradation of HDPE and PUR by Pseudomonas putida and Pestalotiopsis sp as a Remedy for 
Plastic Waste 

Ortega, Joelle 401T12 How Does the OSM-9 gene Affect Sensory Interaction? 
Oxlaj, Daisy 915T11 The Effect of UV Radiation on the Rate of Photosynthesis in Woody Plant Species 
Pallinti, Pranavi 308T11 Using Folic Acid and Vitamin K to Prevent and Treat Alzheimer’s Disease 

Panigrahi, Pratishtha 922T12 Anion Exchange Column Method Used to Concentrate and Purify eDNA for the Identification of 
Organisms 

Panyam, Anoop 923T11 Development of a Novel Method to Assess General Water Quality by Testing Biofilm Bacteria 

Papadopoulos, Maria 608T12 Unraveling Regeneration: Investigating the Effects of Bone Morphogenetic Protein on the Ability 
for Regenerating Starfish Tissues to Differentiate 

Paragas, Lea 111X12 The Effect of Temperature Variations on the Feedings Behaviors and Growth Rates of Neocaridina 
davidi 

Parikh, Deval 804T12 Modeling Parkinson’s Disease Clinical Data 
Park, Jason 1805T12 The Feasibility of Artificial Gravity Considering the Size Constraints and Technological Limitations 
Patnaik, Isaani 2206T11 A Novel Treatment for Medullary Thyroid Cancer Using White Tea and Ibuprofen 
Patterson, Kayla 924T12 Potential Risk In Artificial Turf Fields 
Ponnraj, Alex 2002X12 Incapacitating Stun Glove 
Pothagoni, Shrunal 1602X11 Modeling the Brachistochrone for Hydropower 

Pracher, Annika 1705T12 The Effect of Type A Proanthocyanidins and Tannic Acid on Biofilms created by Pseudomonas 
fluorescens 

Prakash, Jeevna 925T12 Combating Chesapeake Bay Algal Blooms: Analyzing Ammonia Uptake Through Toxin P Induced 
Pathways in Microcystis aeruginosa 

Prasad, Anusha 803X11 Analysis of Sequence Alignment Tools Used to Create Animal Models for Myeloid Leukemia Factor 
2 (MLF2) Gene 

Puckett, Marleah 112T12 Bees Beware: The Most Widely Used Class of Insecticides Has Possible Correlation to Colony 
Collapse Disorder and Parkinson's Disease 

Ramakrishnan, Jahnavi 504T12 Comparison of ideal environments for planarian regeneration and human embryonic stem cell 
culturing 

Ramani, Maya 702T12 Mimicking the Lotus Leaf: Creating Hydrophobic Cellulose-based Materials Through POSS-coating 
and Modification of Surface Nanoroughness 

Raney, Tyler 1311X12 The Optimization of Forest Repopulation and Agricultural Farming Aided by Seed Planting Drones 

Ranga, Sindhu 1714X12 Interrupting Bacterial Conversations: Increasing Microbial Fuel Cell Conductivity by Inhibiting 
Quorum Sensing in S. oneidensis 

Raphael, Sarah 702T12 Mimicking the Lotus Leaf: Creating Hydrophobic Cellulose-based Materials Through POSS-coating 
and Modification of Surface Nanoroughness 



 

 

Raval, Nirzaree 308T11 Using Folic Acid and Vitamin K to Prevent and Treat Alzheimer’s Disease 
Ravi, Tanya 2207T12 Arsenic in Gettysburg, PA 
Rearden, Alexandra 1408X12 The Effectiveness of Capacitors vs. Batteries Regarding the Storage of Lightning 
Reynolds, Brady 926X12 The Thresholds at which Fish Kills of Smallmouth Bass in the Shenandoah River can be Predicted 
Ritchie, Matthew 1409X12 The Removal of Virus-sized Particles Using the Bacterial Filled Xylem Pits of Pinus sp 
Rodriguez, Alexander 1312X11 HMGH (Handheld Motorized Grappling Hook) 

Roy, Anjali 605T12 The effect of Polythene Glycol capped Silver nanoparticles vs. Polythene Glycol capped Gold 
nanoparticles on the efficiency of phototherapy 

Sahayadarlin, Jerome 2107X12 You Need Something Done? There is an App for That! 
Sammi, Alishma 114T12 The Effect of Different Plastic Wrapping Methods on the Rate of Decomposition 
Sayeeda, Nafisa 209T12 The Effectiveness of Substance Abuse Programs in Loudoun County: Integrated With GIS 
Schinaia, Melissa 2208T10 Do UV Radiation Levels Influence the Rate of Skin Cancer Occurrences? 
Schinaia, Michelle 2208T10 Do UV Radiation Levels Influence the Rate of Skin Cancer Occurrences? 
Schnee, Riley 2108X12 Virtutor: A Virtual Peer Tutoring Web Application 
Schnelzer, Pauline 505T12 3D Printing Dynamic Splints for Wrist Extension in Amyoplasia Patients to Minimize Mass and Cost 
Schroeder, Tyler 2109X11 Improving the Speed of Secure Electronic Transaction Using Modern Multiple Encryption 
Scott, Shayna 1912X12 The Effect of Nitrogen Oxide Concentration on the Amount of Biomass Produced by Brassica Rapa. 

Selman, Mali 1906T12 Improving efficiency of microalgal biofuels: A comparison of freshwater microalgae Chlorella 
pyrenoidosa and saltwater microalgae Nannochloropsis oculata 

Shah, Alay 1913X12 Increasing Oxygen Production in Algae for Use in Long Term Space Travel: Minimizing Oxidative 
Stress by Adding Doped Zinc Sulfide Nanoparticles and Thiols 

Shah, Smit 927X11 Does Climate Change Lead to Increased Tsunami Size 
Sharma, Anmol 1505X12 The Effect of Plasticizers on Casein Based Food Wrap’s Strength and Permeability 
Shepherd, Kathleen 309T12 The Effect of Various Solvents on Lipid Dissolution. 
Shibly, Samiha 505T12 3D Printing Dynamic Splints for Wrist Extension in Amyoplasia Patients to Minimize Mass and Cost 

Shulsinger, Camryn 1804T12 Technological Advancement of the Use of Unmanned Aerial Vehicles (UAV) and Ground 
Penetrating Radar (Gpr)  during Military Warfare 

Siddiqui, Aisha 2003X12 The Effect of Different Training Algorithm on Neural Network Performance 
Sidhu, Uday 923T11 Development of a Novel Method to Assess General Water Quality by Testing Biofilm Bacteria 
Simha, Pradyumna 804T12 Modeling Parkinson’s Disease Clinical Data 
Sin, Choi Ling 309T12 The Effect of Various Solvents on Lipid Dissolution. 
Smith, Claire 917T12 The Effect of Triton-X 100 on Artemia salina 
Sohi, Devin 1715X12 Employment of Bacteriophages  to Prevent Antibiotic Resistance in  E. coli 
Sohi, Dillon 606X12 The Effects of Aquatic Solutes and pH on Chromatin Dimunition in  Tigriopus californicus 
Sorensen, Jack 703T11 The Effect of Vanillin Concentration on the Volatility of Citronella Solution 

Spradling, Peter 113X12 Investigating Acyrthosiphon pisum (Pea Aphids) Alarm Pheromone (E)-β-farnesene as an 
Enhancement for Hippodamia convergens (Convergent Lady Beetle) Biological Control 

Srinivas, Ram 412T12 Effect of Synthetic Rev-Erb agonist SR9009 on Mitochondrial Function 
St. John, John 412T12 Effect of Synthetic Rev-Erb agonist SR9009 on Mitochondrial Function 

Stitt, Erin 1914X12 A Case Study on the Claim of Positive Health Benefits of the Moringa oleifera Plant at the Cellular 
Level 

Straub, Emma 413X12 The Effect of Margarine on Immune Contribution of Breast Milk 
Sumathipala, Marissa 607X11 A Novel Systemic Approach to Cardiometabolic Dysfunction with Dual Therapeutics 
Svenson, Berit 205T12 The Effect of Homework Time Expectations on Levels of Acute Stress 

Swain, Ethan 1104X12 The Application of Bioluminescent Algae Pyrocystis fusiformis in the Creation of a Light Producing 
Carbon Scrubber 

Tanamala, Rhea 210X11 Investigation of the Cognitive Enhancements Provided by Caffeine 
Taylor, Casey 928X12 Reducing Nutrient Runoff through Mycorrhizae Infused Riparian Buffers 

Telluri, Anha 409T12 The study being conducted is the combined effect of coconut oil and choline on the reduction of 
amyloid-beta plaques, caused by neurodegenerative death in C. Elegans. 

Thapa, Devina 2209X12 Reinventing the catheter: Inhibiting UTIs by creating a novel material integrated with Castanea 
sativa to Inhibit Quorum Sensing Among Nosocomial Infection Causing Bacteria 

Thomare, Esha 929X11 Effect of the Climate Cycles el Nino and el Nina on the amount of Acid Rain 
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Which UV Intensity Increases the Amount of Melanin in Drosophila?
 Valeria Aleman, Daphne Gyamfi

The purpose of this experiment is to test Drosophila under different UV intensities for the 
maximum amount of time recommended to be under sunlight without protection and test 
which intensities produce the most melanin. The experiment is set up with 10 Drosophila's 
places in 4 different vials and placed under four different UV intensities. The independent 
variable is the UV intensities and the dependent variable is the melanin intensity on the 
Drosophila wings. The control group is the vial of Drosophila that is not placed under UV. 
There will be 4 intensities of UV: 0 UV, 2 UV, 5 UV, and 10 UV. The flies will be placed under 
the lamps labeled with the intensities and left under for 20 minutes. The hypothesis was 
supported by the results of the experiment because the experiment stated that 10 UV would 
produce the most melanin. The results of the experiment were: 0 UV (none), 2 UV (light), 5 
UV (medium), 10 UV (medium and dark). These results indicate that they all produced 
melanin (except 0 UV) but 10 UV produced the darkest intensity. This shows that even at the 
recommended time to be under the UV rays without sunscreen, melanin is produced and at 
10 UV, skin protection should always be worn. The question that was not answered is why is 
the recommended time to be under UV rays 20 minutes if this experiment shows that the 
lowest UV intensity (2 UV) still produced melanin on the wings of the Drosophila?

Armstrong, B. K., & Kricker, A. (2001). The epidemiology of UV induced skin cancer. Journal 
of Photochemistry and Photobiology B: Biology, 63(1), 8-18.

Brash, D. E., Rudolph, J. A., Simon, J. A., Lin, A., McKenna, G. J., Baden, H. P., ... & 
Ponten, J. (1991).

Brenner, M. (2001, May 1). The Protective Role of Melanin Against UV Damage in Human 
Skin. Retrieved October 21, 2016, from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2671032/
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The Effect of Plant Based Oils on the Protection Levels from UVA/UVB Rays Tested 
on C. elegans
 Hannah Becker, Lauren Lee
The purpose of the experiment is to test the effectiveness of plant based oils on C. elegans in 
relation to exposure of different UVA/UVB levels. By comparing different plant oils of different 
SPFs, the percentage of C . elegans that survived after 90 minutes of exposure to 3 different 
UVB light bulb levels will give the best result of which oil was most effective against which 
UVB level. One plate of cultured C. elegans is placed under a UVB light bulb (2.0, 5.0, 10.0) 
so that there is one plate per light bulb. The results show that the oils with higher SPFs 
protect against all UVB levels of light bulbs as predicted, however the jojoba oil which has a 
SPF of 4 seemed to protect t he C. elegans better than the carrot oil which has a SPF of 38-
40. More trials would have benefitted the results so that the data represents the most 
accurate measurements. The experiment was a success because the majority of oils with 
high SPFs protected the organisms from the high levels of UVB light as expected, but there 
were outliers, signifying that more trials would be beneficial to further understand the true 
technicalities of the experiment. 

Bissonette, R. (2015, December 15). Update on Sunscreens. Skin Therapy Letter. Retrieved 
October 5, 2016, from http://www.skintherapyletter.com/2008/13.6/2.html

Brash, D. E., Rudolph, J. A., Simon, J. A., Lin, A., McKenna, G. J., Baden, H. P., ... & 
Ponten, J. (1991). A role for sunlight in skin cancer: UV-induced p53 mutations in squamous 
cell carcinoma. Proceedings of the National Academy of Sciences, 88(22), 10124-10128.

Burnett, M. E., & Wang, S. Q. (2011, March 10). Current sunscreen controversies: A critical 
review. Photodermatology, Photoimmunology and Photomedicine. doi:10.1111/j.1600-
0781.2011.00557.x
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Are DEET-Based Insect Repellents a Safe Alternative to Zika? A Study on the 
Correlation between DEET Exposure and Development of Drosophilia Larvae
 Kathryn Brewster
The chemical DEET, diethyltoluamide, is the most common and potent ingredient in 
commercial insect repellent. However, a recent outbreak of the Zika virus, spread by 
mosquitoes from the Aedes genus, has inspired the general public to overuse insect repellent 
and/or purchase insect repellents with higher concentrations of DEET in order to protect 
themselves from mosquitoes that carry the virus. This project investigates whether exposure 
to heavily concentrated DEET products has any effect on the life cycle of Drosophila. To 
approach this issue, Drosophila melanogaster sample groups were obtained and sectioned 
into control and experimental groups. The conditions, food supply, and procedures were kept 
constant for both; however, the experimental group of flies were sprayed with a commercial 
insect repellent containing 98.11% DEET once while they were in the adult stage. Then, the 
flies reproduced and created new generations that were observed during each stage of their 
life cycle. Again, those flies were exposed to the same DEET-based spray when they 
reached adulthood. Although data is pending, individual fly defects have been observed in 
experimental vials such as deformity of wings and delayed emergence from pupa shells. In 
addition, an aside to this project is also being performed with Aedus aegypti that will 
investigate the actual effectiveness of commercial mosquito repellents. This involves a study 
focused on ranges of mosquito attraction to a simulated human appendage using insect 
repellents containing 15%, 33%, and 98.11% DEET concentrations. Data is pending for this 
aside as well. 

Scammers, bug spray companies capitalizing on Zika fears. (2016). Retrieved September 28, 
2016, fromhttp://www.foxnews.com/health/2016/08/03/scammers-bug-spray-companies-
capitalizing-on-Zika-fears

Zika virus. (n.d.) Retrieved September 28, 2016, 
from http://www.who.int/mediacentre/factsheets/zika/en/

DEET. (n.d.). Retrieved September 28, 2016, from https://www.epa.gov/insect-
repellents/deet

E. (n.d.). 100% DEET: Good Bug Protection or Bad Idea? Retrieved October 26, 2016, 
fromhttp://www.ewg.org/enviroblog/2013/07/100-deet-good-bug-protection-or-bad-idea
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An Investigation of Olfactory Suppression in Danio rerio  via Increasing Aquatic 
Acidity 
 Patrick Cox

As oceans increase in acidity, there is reason to believe this plays a role in decreasing 
function of the olfactory senses of sharks and other predators. Olfactory senses of Danio 
rerio were tested using a plus maze by recording the time it took them to find food in one arm 
of the maze in water of two different pH’s. Statistical analysis was conducted via a t-test and 
the null hypothesis, there would be no change in the time it took for Danio rerio to find food in 
a plus maze when there is a drop in pH, was supported. It was determined that there was no 
statistical difference between the time it took the fish to find the food at a pH of 8.8 and 7.8. 
While there was no statistical difference, it took the fish longer to find food when they were 
subjected to a pH of 7.8 than when they were subjected to a pH of 8.8. Continued research 
would entail trials in which the sides of the walls in the plus maze are blacked out to minimize 
distractions to the fish and which way the fish face when placed in the maze should be 
controlled. This research is important because the use of olfactory senses plays a key role in 
the survival of many aquatic organisms. With increasing ocean acidity, this could affect the 
ability to find prey and ultimately survive.

NOAA. "What Is Ocean Acidification." Pmel.noaa.gov. Accessed November 
17, 2016. http://www.pmel.noaa.gov/co2/story/What is Ocean Acidification? 

Reed, Barney, and Maggy Jennings. "Guidance on the Housing and Care of 
Zebrafish Danio Rerio." Guidance on the Housing and Care of Zebrafish 
Danio Rerio, November 2010. 

Sison, Margarette, and Robert Gerlai. "Associative Learning in Zebrafish 
(Danio Rerio) in the plus Maze." Behavioural Brain Research 207, no. 1 
(2010): 99-104. doi:10.1016/j.bbr.2009.09.043. 

 

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).



105X12
Animal Sciences

100

LCPS RSEF OFFICIAL ABSTRACT - 2017
The Use of Operant Conditioning to Train Periplaneta americana as a Biological 
Detection of Buried Ordnance
 Jack Dudley

Landmines are some of the most widely used weapons in warfare presently. Mines kill and 
maim thousands of people every year, mostly women and children. This experiment was 
designed to find an inexpensive, yet efficient technique to identify landmines. The hypothesis 
for this experiment was if Periplaneta americana – the American cockroach – are trained using 
operant conditioning utilizing positive reinforcement, then the cockroaches will be able to 
recognize landmines and travel to their location. The cockroaches were first tested in a large, 
cylindrical trash can full of sand with a TNT scent kit in the center and the time spent within a 
10 cm circle surrounding the scent was considered a positive hit for identifying the scent. 
Then, each cockroach was trained in a linear training tube with the landmine scent TNT on 
one end of the tube. When the cockroach got within 2.5cm of the landmine scent, it was 
rewarded with a drop of sucrose solution. Once trained, they were placed individually back 
into the testing scenario. Testing was repeated with both trained and untrained cockroaches, 
varying the depth the landmine scent was buried. Statistical analysis will be conducted to 
determine whether the training of the cockroaches was able to significantly affect the ability of 
them to travel to the land mine scent. These results show that with more extensive training, 
these cockroaches can be trained to find land mines down to a few centimeters, including 
potentially buried ordnances.

Leitch, O., Anderson, A., Kirkbride, K. P., &amp; Lennard, C. (2013, August 7). Biological 
organisms as volatile compound detectors: A review. Forensic Science International, 232(1-
3), 92-103. doi:10.1016/j.forsciint.2013.07.004

Sakura, M., & Mizunami, M. (2001). Olfactory Learning and Memory in the Cockroach 
Periplaneta americana. Zoological Science,18(1), 21-28. doi:10.2108/zsj.18.21

Andersson Neil, Palha da Sousa Cesar, ParedesSergio. Social cost of land mines in four 
countries: Afghanistan, Bosnia, Cambodia, and Mozambique. BMJ 1995; 311 :718
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Ant Compensation Via Learning From The More Experienced
 Samantha Huntington

The capacity of small animals, particularly invertebrates, to solve problems is 
often underestimated. For example, Caenorhabditis elegans worms have 
only 302 neurons and are still capable of learning. This suggests that small 
animals such as ants might be able to solve a maze based on memorization 
also.

The purpose of this research was to determine whether a more experienced 
ant would teach a less experienced ant to navigate a maze. Ants were 
allowed to navigate a maze three times and the time it took to complete it was 
noted. These ants were then placed with ants who had navigated the maze 
only one time to see whether they would “teach” the less experienced ants 
how to navigate the maze. Those times were also noted.

The results concluded that ants were able to solve the maze but there was 
not enough significant evidence that could determine whether the ants 
completed the maze faster together than they did when they ran the maze 
separately. It was concluded, however, that the more experienced ant would 
start to solve the maze and would come back for the less experienced ant. 
The more experienced ant would attempt to get the less experienced ant to 
follow by coming back and waiting for it. This “wait time” seemed to hinder the 
quickness of solving the maze. Further problem solving situations can be 
presented to the tiny animals, hopefully giving insight into how they think.

Lugmayer, D. Understanding Chemical Communication in Ant Societies. 
Retrieved September 25, 
2016 https://sciencenode.org/feature/understanding-chemical-
communication-in-ant-societies.php

Srour, M. (2016). Insect Brains and Animal Intelligence. Retrieved September 
25, 2016, from http://bioteaching.com/insect-brains-and-animal-intelligence/

Yturralde, B. K. (n.d.). School of Life Sciences | Ask A Biologist. Retrieved 
September 25, 2016, from https://askabiologist.asu.edu/explore/did-you-
know-butterflies-are-legally-blind
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Effects of Nicotine on Littorina irrorata snails natural behavior to phototaxis stimuli.
 Elizabeth Forcade, Emily Jackson

Littorina irrorata are commonly found along the east coast from the Rhode Island coast to the 
Florida coast, and are exposed to nicotine in their natural environment from the Tobacco 
manufacturing plants, mainly centered in Virginia,  and chemical run off, found from the 
littering of cigarette butts on the ground. Two experiments were performed to determine the 
effect of nicotine (2.5mg/mL) on a group of Littorina irrorata to a 2.5mg/mL concentration of 
nicotine and observed how it affected their natural behavior to phototaxis stimuli. It has been 
proven that nicotine is contaminating the water supply and aquatic environments; but, little is 
known of the effect of nicotine on marine organismal behavioral responses. Preliminary 
experiments determined that a short term exposure (10 minutes) immediately had an effect 
on the Littorina irrorata natural phototaxis behavior. A second experiment was conducted to 
determine if time of exposure would have a long term effect on the phototaxis response.

 The Littorina irrorata had a positive response to the stimuli before the nicotine exposure; this 
response turned negative after being exposed to the 2.5mg/mL nicotine concentration. This 
experiment included that nicotine exposure does in fact have an effect on an organism’s 
natural behavior. This research is a step forward in the future research that needs to be 
conducted regarding if and how exposure to nicotine chemicals from cigarettes and other 
tobacco products impacts organism behavior.

Levri, E. P., & Lively, C. M. (1996, Summer). The effects of size, reproductive condition, and 
parasitism on foraging behaviour in a freshwater snail,. Department of Biology and Center for 
the Integrative Study of Animal Behavior,, 891-901. Retrieved November 9, 2016, from 
file:///Users/Eajackson0509/Desktop/ISR/LevriandLively96.pdf.

McMahan, R. F., & Russel-Hunter, W. D. (1997, April). TEMPERATURE RELATIONS OF 
AERIAL AND AQUATIC RESPIRATION IN SIX LITTORAL SNAILS IN RELATION

Novotny, T. E., Lum, K., Smith, E., Wang, V., & Barnes, R. (2009). Cigarettes Butts and the 
Case for an Environmental Policy on Hazardous Cigarette Waste. International Journal of 
Environmental Research and Public Health, 6(5), 1691-1705. doi:10.3390/ ijerph6051691
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The Effects of Different Levels of Lead on the Growth of Danio rerio embryos.
 Sohan Kumar

Lead in drinking water has plagued communities, more specifically the area in Flint, 
Michigan.  Little is known about the detrimental effects of lead on fish embryos, but similar 
research experiments have been done on adult fish in contaminated lakes and other 
waterways, but nothing on the development of embryos in these conditions. The main focus 
was on the development and growth of eggs and hatchlings and how contaminated water can 
can affect hatch rates and growth. Embryos were obtained and sorted into various levels of 
lead nitrate contaminated water: 1 ppb, 5 ppb, 15 ppb, and 50 ppb. The results of the 
contaminated and control water on the embryos were recorded once a day for 6 days. The 
results collected were high hatch rates for the control group and decreasing hatch rates for 
the higher levels to no hatchlings at the highest level, there were also severe deformations in 
the spine and lack of movement in the higher levels. The results of this research are 
significant and my hypothesis is supported by the data, because there have been 
communities that have been contaminated with lead, and very few studies look at how this 
could be affecting the environment.  

Rashed, M. N. (2001, April). Cadmium and Lead Levels in Fish (Tilapia Nilotica) Tissues as 
Biological Indicator for Lake Water Pollution. Cadmium and Lead Levels in Fish (Tilapia 
Nilotica) Tissues as Biological Indicator for Lake Water Pollution.

Olivares, A., Drooge, B. L., Casado, M., Prats, E., Serra, M., Ven, L. T., . . . Piña, B. (2013, 
July). Developmental effects of aerosols and coal burning particles in zebrafish embryos. 
Environmental Pollution, 178, 72-79. doi:10.1016/j.envpol.2013.02.026

Martinez, C. B. R., Nagae, M. Y., Zaia, C. T. B. V., & Zaia, D. A. M.. (2004). Acute 
morphological and physiological effects of lead in the neotropical fish Prochilodus lineatus. 
Brazilian Journal of Biology, 64(4), 797-807. 
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The Effect of Different Arthropod Killing Aerosols on Drosophila hydei 
 Alekhya Manchikalapudi

The purpose of the experiment is to observe how arthropod killing aerosols affect the 
deaths of Drosophila hydei flies. The independent variable is the type of aerosol 
and consist of spider, ant/roach, and fruit fly (control) killers. The dependent variable 
is how many fruit flies die within 5 minutes of exposure. Each aerosol was sprayed in 
a culture cup and then observed for 5 minutes to see the percent that died. One 
would think the spider and ant/roach aerosol would not have an effect of the flies, but 
there is a profound difference. The fruit flies were at first, unable to crawl far, then 
they were stunned. Those at the top were not affected as quickly, but they all died 
within 20 minutes. The mean percent of fruit flies that died because of spider, 
ant/roach, and fruit fly killer are 20.22%, 25.23%, and 71.43% respectively. 
The null hypothesis was that there was no difference between the types of 
aerosols while the alternative hypothesis was the fly aerosol would increase 
mortality rate. An ANOVA test was taken and computed a p-value of 0.00. 
Since the p-value is less than 0.05, the null hypothesis was rejected showing 
that the type of arthropod killing aerosol used had a significant effect in the 
percent of fruit flies that died. The fruit fly aerosol data was taken from 
another study which could have affected the results. To further this research, 
one can test the common ingredient, pyrethrins, on other organisms to 
understand mutagenic properties.  

LaMotte, S. (n.d.). Zika spraying kills millions of honeybees - CNN.com. 
Retrieved October 13, 2016, from 
http://www.cnn.com/2016/09/01/health/zika-spraying-honeybees/index.html

Park, M. G., Blitzer, E. J., Gibbs, J., Losey, J. E., & Danforth, B. N. (2015). 
Negative effects of pesticides on wild bee communities can be buffered by 
landscape context. Retrieved October 13, 2016, from 
http://rspb.royalsocietypublishing.org/content/282/1809/20150299.full

Romero, A., Potter, M. F., Potter, D. A., & Haynes, K. F. (2007). Insecticide 
Resistance in the Bed Bug: A Factor in the Pest's Sudden Resurgence? 
Journal of Medical Entomology J Med Entomol, 44(2), 175-178. 
doi:10.1093/jmedent/44.2.175 
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The Effect of Transcutaneous Electrical Nerve Stimulation on Bloodflow in the Equine 
Stifle
 Ashley Marques

The equine stifle is homologous to the human knee, and is commonly injured in performance 
horses. The joint is located between the hip and the hock, in the hind end of horses. The 
anterior, posterior, and cruciate ligaments mimic a locking motion while the horse rests in a 
standing position. This allows the equine to rest without straining the muscles associated with 
the stifle; however, the locking of the ligaments restricts blood flow to the joint and 
surrounding area. The purpose of this study was to determine if transcutaneous electrical 
nerve stimulation (or TENS commonly used for means of pain reduction and physical therapy 
in humans) could stimulate blood flow to the equine stifle while at rest.

Each horse wore the TENS for a period of ten minutes during each test, and was tested three 
times separated by ten minute periods of rest. This was done after three separate baselines 
were established on each horse. The temperature of the biceps femoris muscle was taken 
with the utilization of an infrared thermometer, in order to measure a change in blood flow, 
based upon a change in temperature of the muscle. Data is not yet finalized, but preliminary 
testing have shown a correlation between TENS stimulation, and increased blood flow.

The Problem with Stifling. (n.d.). Retrieved September 29, 2016, from 
http://www.horses-and-horse-information.com/articles/0197stifl.shtml 

Welcome to Harrison Equine. (n.d.). Retrieved September 29, 2016, from 
http://harrisonequine.com/Veterinarian/animal care reference

DVM, K.M. (2014, June 20). Inside the Equine Stifle. Retrieved October 27, 2016 from 
http://vertinariannewsdun360.com/inside-equine-stifle
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The Effect of Temperature Variations on the Feedings Behaviors and Growth Rates 
of Neocaridina davidi
 Lea Paragas
Stress eating is a commonly observed phenomenon when there are elevated 
levels of the hormone, cortisol. Subjecting Neocaridina davidi (red cherry 
shrimp) to less than optimal water temperatures poses environmental stress 
on the organisms. This experiment assessed the feeding behaviors and 
growth rates of Neocaridina davidi when exposed to suboptimal water 
temperatures. Three separate aquariums were filled with water set at varying 
temperatures: 20ºC, 26ºC, and 32ºC with 10 Neocaridina davidi in each tank 
for 14 days. The range of temperatures allow for measurements in growth 
rates and feeding behaviors amongst the test subjects. The control group is 
the ideal temperature for Neocaridina davidi at 26ºC. Once a day, the food 
mass was measured before and after the daily seven hour period and the 
difference was recorded. In addition, the weight of each Neocaridina davidi 
was recorded before and after the experimentation time frame. The results of 
the experiment reveal that Neocaridina davidi immersed in 32ºC water 
experienced the most frequent feeding behaviors, and the average difference 
in growth rate was 0.185cm larger than the control group over the duration of 
the experiment and was found to be significant (p less than 0.05, ANOVA). 
Since global warming is a major worldwide issue, the increase in ocean 
temperatures may increase the cortisol levels in various aquatic species as 
seen in the Neocaridina davidi. As global warming progresses with time, 
marine animals may adopt overactive feeding behaviors as ocean 
temperatures rise and cortisol levels heighten. 

Emerson, K., Russo, R. C., Lund, R. E., & Thurston, R. V. (1975). Aqueous Ammonia 
Equilibrium Calculations: Effect of pH and Temperature. Journal of the Fisheries Research 
Board of Canada, 32(12), 2379-2383. doi:10.1139/f75-274

Lu, X., Kong, J., Luan, S., Dai, P., Meng, X., Cao, B., & Luo, K. (2016, October 19). 
Transcriptome Analysis of the Hepatopancreas in the Pacific White Shrimp (Litopenaeus 
vannamei) under Acute Ammonia Stress. Plos One, 11(10). 
doi:10.1371/journal.pone.0164396

Pantaleão, J. A., López-Greco, L. S., Alves, D. F., Barros-Alves, S. D., Negreiros-Fransozo, 
M. L., & Tropea, C. (2015). Nutritional Vulnerability in Early Stages of the Freshwater 
Ornamental &ldquo;Red Cherry Shrimp&rdquo; Neocaridina davidi. Journal of Crustacean 
Biology, 35(5), 676-681. doi:10.1163/1937240x-00002357
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Bees Beware: The Most Widely Used Class of Insecticides Has Possible Correlation to 
Colony Collapse Disorder and Parkinson's Disease
 Kelly Keane, Marleah Puckett

In 2006, Colony Collapse Disorder (CCD) emerged worldwide when beekeepers globally 
reported high losses of their hives with no demonstration of symptoms consistent with any 
known causes of honeybee death.  Honeybees seemed to mysteriously disappear from their 
hives even though they were adequately supplied with food. This experiment tested if the 
recent emergence of neonicotinoid pesticide use could be the leading cause of CCD, 
hypothesizing it significantly affects honeybees’ cognitive capacity.  The EPA has reported 
findings of imidacloprid (a neonicotinoid chemical) at 8nM concentrations in the wild and 
many studies have supported that the pesticide can be translocated through corn plants. 
 Honeybees are easily exposed to the pesticide during pollination and the winter (when CCD 
reaches its peak) when beekeepers replace their honey with corn syrup.This experiment 
exposed fruit flies (in place of honeybees) to 8nM of imidacloprid.  Their cognitive capacity 
was tested by randomly assigning a chemical (Octonal or Acetate) to a fructose laced agar 
plate or plain agar plate and training the larvae to associate one chemical with the fructose 
reward.  After several rounds of training, it was recorded how many fruit flies correctly learned 
to associate the chemical with the fructose reward.  Data collection is still in progress, but 
current data suggests that fruit flies exposed to imidacloprid are only able to associate the 
correct chemical with the fructose reward 44.44% of the time while the control group is able to 
correctly associate the chemical with the reward 69.59% of the time.  While this data has 
given a p-value of 0.0508 (not showing a significant difference in learning), this experiment 
has an outlook of supporting that imidacloprid, even at this low dosage level, could have 
debilitating effects on honeybees’ cognitive abilities as more data is collected.  

Chen, M. Colins., Tao, L.elal Anal Bionanal Chem (2013) 405:9251. dai:w10.1007/s002016-
013-7338-7

 Fairbrother, A., Purdy, J., Anderson, and Full, R. (2014).  Risks of neonicotinoid insecticides 
to honeybees. Environ Toxical Chem, 33:719-713. doi:10 .1002/etc. 2527

 Housenger, J., Sappington, K. G., Ruhman, M. A., & Shamim, M. (2016, January 4). 
Preliminary Pollinator Assessment to Support the Registration Review of Imidacloprid. 
Retrieved October 23, 2016, from https://www.regulations.gov/document?D=EPA-HQ-OPP-
2008-0844-0140

 Tapparo, A., Girolami, V., Mazzon, L., Squartini, A., Mori, N., Marzaro, M., . . . Giorio, C. 
(2009, October). Translocation of Neonicotinoid Insecticides from Coated Seeds to Seedling 
Guttation Drops: A Novel Way of Intoxication for Bees. Retrieved October 22, 2016, from 
http://www.ncbi.nlm.nih.gov/pubmed/19886445
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Investigating Acyrthosiphon pisum (Pea Aphids) Alarm Pheromone (E)-β-farnesene 
as an Enhancement for Hippodamia convergens (Convergent Lady Beetle) Biological 
Control
 Peter Spradling

The uses of biocontrols (biological pest control) are becoming increasingly important in the 
management of plant pests due to desire for alternatives to chemical pesticides. This study 
investigates whether the addition of pheromone (E)-&beta;-farnesene to the biocontrol 
treatment would improve the Hippodamia convergens (Convergent Lady beetle) control of 
Acyrthosiphon pisum (Pea Aphids). The study objective was to compare dead Acyrthosiphon 
pisum to live Acyrthosiphon pisum and observe whether the alarm pheromone (E)-&beta;-
farnesene in dead Acyrthosiphon pisum would attract Hippodamia convergens, natural 
predators of the Acyrthosiphon pisum. For methods, the Acyrthosiphon pisum were crushed 
with tweezers; then 161 Acyrthosiphon pisum were placed in petri dishes; 77 (dead) were 
placed on one side of a PVC pipe; 65 (live) were placed on the opposite end of another PVC. 
20 Hippodamia convergens were placed in the center of the PVC then released for 10 
minutes. The data was later collected to indicate whether Hippodamia convergens would 
either go toward the alarm pheromone (E)-&beta;-farnesene given off by dead Acyrthosiphon 
pisum or to live Acyrthosiphon pisum, which produce no alarm pheromone (E)-&beta;-
farnesene. Statistical analysis indicated a p value of 0.5216 considered not significant. The 
conclusion was that Hippodamia convergens were more attracted to live Acyrthosiphon 
pisum compared to dead Acyrthosiphon pisum. The experiment conducted does not support 
the claim that Hippodamia convergens has no correlation between dead Acyrthosiphon 
pisum compared to live Acyrthosiphon pisum. During the experiment, the Acyrthosiphon 
pisum used would have been the independent variable, while the Hippodamia convergens 
were the dependent variable.

Grasswitz, T. R., & Paine, T. D. (1992). Kairomonal effect of an aphid cornicle secretion on 
Lysiphlebus testaceipes (Cresson)(Hymenoptera: Aphidiidae). Journal of Insect Behavior, 5
(4), 447-457.

Mondor, E. B., Baird, D. S., Slessor, K. N., & Roitberg, B. D. (2000). Ontogeny of alarm 
pheromone secretion in pea aphid, Acyrthosiphon pisum. Journal of Chemical Ecology, 
26(12), 2875-2882.

Nault, L. R., Edwards, L. J., & Styer, W. E. (1973). Aphid alarm pheromones: secretion and 
reception. Environmental Entomology, 2(1), 101-105.
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The Effect of Different Plastic Wrapping Methods on the Rate of Decomposition
 Alishma Sammi, Alora Wilkinson
Forensic anthropology labs across the country research the rate of decomposition in various 
conditions and scenarios to better aid law enforcement and crime scene technicians. In 
particular, at the Texas State University’s forensic anthropology lab and body farm, the 
students and researchers observe about fifty bodies at any given time, and may receive five 
to six bodies in a month. Though they watch the natural world effect the decomposition, they 
do not test poisons, salinity, or even different materials that bodies are often found it. 
Different types of body coverings (tarps and cotton blankets) have been tested to see how 
exactly those may change how fast or slow a body decomposes. Cotton blankets took all 
thirty days to fully mummify, while the uncovered bodies only took twenty-one days to 
mummify (Dautartas, 2009, p. 32, p. 41).  This study proved that different coverings can 
impact the decomposition process. This research project expanded on the research of TSU 
by performing a qualitative analysis of the decomposition of chicken carcasses wrapped in 
plastic over the course of 42 days. Weather conditions were monitored and the carcasses 
were maintained away from outdoor scavengers by use of a cage for the duration of the 
experiment. The research produced qualitative data, much like that of TSU, showing that 
Chicken C (the control left with no wrapping) was the most decayed and the quality of 
wrapping was not as important for decay over the period studied. The purpose of the project 
beyond qualitative data was to provide more in depth information on the variations of decay 
between coverings and support more studies in the forensic anthropology field. 

Perper JA. 1993. Time of death and changes after death. Part I: Anatomical Considerations. 
In Spitz WU (ed.) Spitz and Fisher’s Medicolegal Investigation of Death: Guidelines for the 
Application of Pathology to Crime Investigation. Springfield, IL: Charles C. Thomas, Chapter 
2. 

Baden M, Hennessee J. 1989. Unnatural death: confessions of a medical examiner. New 
York: Ballantine Books. 

Dautartas, Angela Madeleine, " The Effect of Various Coverings on the Rate of Human 
Decomposition. " Master's thesis, University of Tennessee, 
2009. http://trace.tennessee.edu/utk_gradthes/69 
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Risk Factors for Gastric-Dilation Volvulus in German Shepherd Dogs 
 Rachel Wright

Canine Gastric-Dilation Volvulus (GDV), or more commonly known as bloat, is a 
serious gastrointestinal condition. When surgically treated the mortality rate is still 
16.5 percent, and if left untreated the dog will die. German Shepherd Dogs (GSD) 
are ranked number four most likely dog breeds to get bloat, due to their size and 
chest depth. 

A survey was conducted to determine what, if any, bloating risk factors most likely 
affected GSD’s.  The study started on November 22, 2016 and ended on February 6, 
2017 and received fifty-three respondents, twenty-eight GSD’s with GDV and 
twenty-five without as a control group. The only significant data found was between 
once per day feedings and twice per day feedings, regardless of the amount of food 
(P equal to 0.0136, Fisher’s exact test). Initially gender, particularly being altered or 
not, was believed to be a factor of GSD bloating. Although those factors were not 
shown to be a significant risk factor (P equal to .0729, Fisher’s exact test), this 
should be looked at further with a larger study.  

Based on the data in the survey, the frequency feed per day has a significance in 
regards to GSD bloating. Surveys have their limitations in regards to accuracy of 
 data collection. Increased number of respondents might give more insight about 
risk factors for GSD’s. Similar studies could be conducted on different high-risk 
breeds such as Great Danes, Standard Poodles, Rottweilers, and Doberman Pinchers 
to determine if they have specific risk factors. 

Purdue Bloat Research Group. (1994). &ldquo;Bloat Notes: News from the canine gastric dilatation-
volvulus research program&rdquo;. Retrieved from http://www.instituteofcaninebiology.org/bloat-
purdue-study.html

Burrows, C. F., & Ignaszewski, L. A. (1990). &ldquo;Canine gastric dilatation-volvulus&rdquo;. Journal 
of Small Animal Practice, 31(10), 495-501.

Brockman, D. J., Washabau, R. J., & Drobatz, K. J. (1995). Canine gastric dilatation/volvulus syndrome 
in a veterinary critical care unit: 295 cases (1986-1992). Journal of the American Veterinary Medical 
Association, 207(4), 460-464.
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Disparities in Intrapersonal Intelligence between Sexes
 Jillian Booth
While many believe intelligence is only based on academics, psychology has challenged this 
idea. Derived from Howard Gardner, intrapersonal intelligence is defined as how well 
someone knows oneself. By using known personality tests, I will determine a potential 
disparity in intrapersonal intelligence amongst individuals of each sex.  Although the primary 
focus of this study is between sexes, I also plan to use data to draw conclusions about 
whether specific personalities are more likely to be self-aware. The conclusions I come to can 
be applied to a majority of the population in teenage years and answer my research question, 
“Is there a disparity in Intrapersonal Intelligence between genders?” To answer this question, 
I began testing volunteers between the ages of 15-19 years old with the Myers-Briggs 
personality test. After each volunteer completed the Myers-Briggs personality test, they then 
took the “Characters Test,” (four-question quiz that shows how the participant sees 
themselves, which is a simplified version of the results that are produced by the Myers-Briggs 
test). After both test are completed, the two tests are compared to determine the accuracy of 
the self-diagnosed test (Characters Test) to the psychologically calculated test (Myers-Briggs 
test). With 19 calculated results out of 54 participants and more participants later to be 
tested, my data currently supports my hypothesis that females have a higher Intrapersonal 
Intelligence than males. The female’s scores on average are 75% accurate (3/4 personality 
letter types correct) while the male participants have scored a 50% (2/4 personality letter 
types correct) on average. A Correlation between Introverts and high Intrapersonal 
intelligence has also been found throughout my data. My project has successfully identified a 
disparity in Intrapersonal Intelligence between sexes and portrayed correlations between 
personality and Intrapersonal intelligence, thus meeting my objective and answering my 
research question, however, testing and data analyzing is still in process.  

Al- Faoury, Oraib Hmoud Ali; AL- Sheikh, Kholoud; Khataybeh, Abdalla. “Multiple 
Intelligences of Students at Jordanian Universities.” Journal of International Education 
Research, Vol.7, No. 4, 2011. 

Jado, Saleh Mohammad Abu; Mustafa, Suad Ahmad Younes; Onoz, Sa’ad Majed. “Types of 
Multiple Intelligences among Undergraduate Students at Yarmouk University in Light of 
Gardner’s Theory.” International Journal of Humanities and Social Science, Vol.4, No.6, April 
2014.

Pittender, David J. “The Utility of The Myers-Briggs Type Indicator.” Review of Educational 
Research, Vol.63, No.4, 07 Feb, 2017.
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The Effect of Different Textures on Stress
 Deidre Devonshire, Akiya Kelly
Our project is an adaptation of two experiments that petting an animal 
reduces measured stress and that a Stroop color and word test causes 
stress. If you stroke fur while under stress, a person stress measurements 
(blood pressure, heart rate and respiration) will decrease. Because pets are 
such a huge part of our everyday lives we researched the effect of animals on 
stress. At first we looked at running the experiment with an actual dog, and 
later decided that using faux fur would be more beneficial for convenience 
and comfort of participants. Participants had a heart rate monitor placed on 
their finger as we showed them the Stroop test on flashcards while they pet 
three different faux furs. Our trials have concluded that wiry long hair works 
the best to reduce stress. This fur is the most realistic of an actual dog. We 
expect as we continue data collection that this fur will continue to have the 
most consistent stress relief. We conclude now, however, that faux fur does 
help to reduce stress. 

Blinder, D. (2013). 5 ways pets can ease your stress. Retrieved November 
15, 2016, from http://www.today.com/health/5-ways-pets-can-ease-your-
stress-6C10423970 

Casciotti, D., & Zuckerman, D. (2016). The benefits of pets for human health - 
National Center for Health Research. Retrieved November 15, 2016, from 
http://center4research.org/healthy-living-prevention/pets-and-health-the-
impact-of-companion-animals/

Dogs help humans reduce stress. (n.d.). Retrieved November 15, 2016, from 
http://www.animalsmart.org/species/dogs/dogs-help-reduce-stress 

Caudell, K.A and Gallucci B.B., Neuroendocrine and immunological 
responses of women to stress. College of Nursing, University of New Mexico, 
USA 1995 Dec;17(6):672-92Western Journal of Nursing Research

Henderson, Roselinde, Hannah R. Snyder. When Does Stress Help or Harm? 
The Effects of Stress Controllability and Subjective Stress Response on 
Stroop Performance.
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Comparing Consistency of Two Learning Style Tests
 Samantha Hinton
Learning style theories signify that individuals differentiate in the ways they think and learn. 
They do not determine ability, but rather preferences for how one processes specific kinds of 
information. If accurate, learning styles theories could suggest significant instruction to 
improve student achievement through the method of teaching and the style of the student. 
There is reason to believe that people think learning styles theories to be largely accurate; 
however, there is a lack of scientific support. These theories are expanded and discussed in 
Dobolyi and Willingham’s “The Scientific Status of Learning Styles Theories”. Comparing 
consistency of questionnaires based on these learning style theories might support or fail to 
support this scientific claim. Two specific learning style tests, the VARK Questionnaire and 
the Multiple Intelligences Inventory, are based off of popular learning styles, as explained in 
D’Leon’s VARK Research & Statistics and McKenzie’s Howard Gardner's Theory of Multiple 
Intelligences. In testing the consistencies of two popular learning style questionnaires, there 
will be a significant difference between the results of the VARK Questionnaire and the 
Multiple Intelligences Inventory. Preliminary trial results indicate that both tests yield 
consistent results. Students who scored high in one category tended to score similarly in 
corresponding categories. This suggests that larger group testing should yield similar results. 

D'Leon, Cesar. "Research & Statistics." VARK. VARK Learn Limited, Feb.-Mar. 2015. Web. 
15 Dec. 2016.

Dobolyi, D. G. and Willingham, D. T., E. M. Hughes. "The Scientific Status of Learning Styles 
Theories." Teaching of Psychology 42.3 (2015): 266-71. Web. 

McKenzie, Walter L., Jr. "Howard Gardner's Theory of Multiple Intelligences." Multiple 
Intelligences Overview. Surf Aquarium, 2016. Web. 15 Dec. 2016.
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Changing Classroom Environment to Increase Scores in STEM and Language Arts
 Samantha Ingram

Education has progressively become more competitive, which draws importance to the way 
in which students best learn. Such a question must be examined in order to determine the 
best learning conditions in order to allow students the highest possible retention of 
information. In this study, learning environment was manipulated in order to determine the 
optimal location for teaching students in both elementary and high school.

Students were taught curriculum-relevant lessons in their normal classroom setting as well as 
in an outdoor setting. Science lessons as well as language arts lessons were taught. Two 
days after learning the lesson, students took a short quiz in order to examine their retention 
of the material. Order of lessons was switched between classes in order to cancel out any 
variation in difficulty of the quizzes. The results and statistics demonstrate that within both 
groups there was little distinction between test scores when learning occurred indoors or 
outdoors. This supports the idea that students learn very similarly both indoors and outdoors. 
This may be due to the fact that the outside environment, while providing a novel, stimulating 
environment, also provides distractions. Further explorations to determine the effect of 
environment on learning ability is warranted as society is met with increasingly crowded 
classrooms and high academic performance expectations.

 

Ballarini, F., Martínez, M. C., Perez, M. D., Moncada, D., and H. Viola. 2013. Memory in 
elementary school children is improved by an unrelated novel experience. PLoS ONE, 8(6).

Davis, B., Rea, T., and S. Waite. 2006. The special nature of the outdoors: Its contribution to 
the education of children aged 3-11. Australian Journal of Outdoor Education, 10(2), 3-12.

Varao-Sousa, T. L., and A. Kingstone. 2015. Memory for lectures: how lecture format impacts 
the learning experience. PLOS ONE, 10(11).
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The Effect of Homework Time Expectations on Levels of Acute Stress
 Allyson Lynch, Berit Svenson
Homework is a cornerstone in learning, yet studies have shown that 
homework causes stress and may not be achieving the desired outcomes. 
There is little information on the level of stress caused by homework, or the 
most stress-inducing aspect of homework.  This study analyzes a potential 
stress-inducing aspect of homework--the difference between expected time 
and actual time it takes to complete homework. Underestimating the time to 
complete homework could increase acute stress levels.  High school students 
were asked to volunteer to answer an online survey each night for ten days 
regarding stress levels before and after homework, the time expected to 
spend on homework, and the time actually spent on homework.  Preliminary 
results were collected with 86 responses from 16 people.  A Pearson 
correlation was computed between the changes in stress and homework time 
estimation.  Results showed a positive correlation (r=0.496), indicating 
statistical significance (p<0.05).  These results indicate that the more students 
underestimated the time they expect to spend on homework, the higher stress 
level they reported.  These results might be used to help students reduce 
stress by helping them better estimate homework time. 

Keates, N. (2007, January 19). Schools turn down the heat on homework. 
Wall Street Journal. Retrieved September 22, 2016, from http://k12-prod-us-
east-1-media-pub.s3.amazonaws.com/230/misc/misc_39912.pdf

Parker, C. B. (2014, March 10). Stanford research shows pitfalls of 
homework. Retrieved September 22, 2016, from 
http://news.stanford.edu/2014/03/10/too-much-homework-031014/

Ross, S. E., Niebling, B. C., & Heckert, T. M. (2008, August 1). Www.rose-
hulman.edu. Retrieved September 22, 2016, from https://www.rose-
hulman.edu/StudentAffairs/ra/files/CLSK/PDF/Section Two Instructor 
Resources/Sources of Stress Among College Students.pdf 
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Optimal Investment in Welfare Programs for Social Growth in a Country
 Benjamin House, Peter McCulloch
This project was conducted in order to find the optimal percentage of a nation’s wealth that 
should be invested in welfare programs in order to promote social growth. Using 5 countries 
investment percentage and 11 social factors, each taken at 3 10 year intervals. Using each of 
the 11 social factors, a ‘social score’ was calculated. Each country’s social score percent 
growth over each of the ten year intervals was calculated and compared to the percent of the 
country’s income is spent on welfare programs. The researchers used the percent growth of 
the social score compared to the percent of welfare spending, they created an optimal 
spending percentage. The researchers posited that a country should spend about ⅗ of their 
annual income on welfare programs, but this conclusion was not supported by the data. 
Instead the data showed a null result, there were too many factors that could affect a country 
to create a reliable scale for welfare programs. 
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The Effect of Gluten on Wild-Type and Schizophrenic Drosophila melanogaster
 Michelle Molina
Schizophrenia is a mental disorder with an unknown cause, without a cure 
and it affects 1% of the population. It is characterized by hallucinations that 
make the afflicted interpret reality incorrectly.  Recently, a correlation has 
been suggested between the gut microbiome and mental disorders.  
Specifically for schizophrenia, gluten seems to play a large role as it both 
irritates the gastrointestinal tract and alters the gut microbiome.  DTNBP1 
flies, a Drosophila model of schizophrenia with a mutated dysbindin gene, 
tend to be more active than the wild type. DTNBP1 mutants are also 
characterized by mating disorientation and reduced memory. To test the 
gluten hypothesis, both wild type and DTNBP1 fruit flies are placed on a 
gluten free diet, a high gluten diet or a standard diet. Climbing assays are 
performed on all groups to assess activity changes. Data collection is 
ongoing.  The results of this experiment will help to understand if gluten 
should be avoided or not to manage the symptoms of schizophrenia 

Alphen, B., Swinderen, B., (2011). Drosophila strategies to study psychiatric disorders. Brain 
Research Bulletin.  doi: 10.1016/j.brainresbull.2011.09.007

Severance, E., Yolken, R., Eaton, W. (2014). Autoimmune diseases, gastrointestinal 
disorders and the microbiome in schizophrenia: more than a gut feeling. Schizophrenia 
Research, 176, 23-35. doi: http://dx.doi.org/10.1016/j.schres.2014.06.027

Shao, L., Shuai, Y., Feng, S., Lu, B., Li, Z., Zhao, Y., … Zhong, Y. (2011). Schizophrenia 
susceptibility gene dysbindin regulates glutamatergic and dopaminergic functions via 
distinctive mechanisms in Drosophila. PNAS, 108(46), 18831-18836. doi: 
10.1073/pnas.1114569108
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The Effect of Color Schemes on Stress Reduction
 Vincent Nguyen
In recent years, psychological disorders and anxiety and stress levels have risen and 
become more prevalent in our society. With the increasing pressures society has placed on 
us, it has become important to find effective means to alleviate stress. Coloring books have 
increased in popularity, especially among adults. In therapy, coloring has been a well-known 
method to help reduce stress. However, therapy is a large time investment and can be quite 
costly. The purpose of this experiment is to validate the effectiveness of coloring books and 
to discover whether color schemes have significant impacts on stress reduction. Initial blood 
pressure and heart rate levels were taken from the subjects and they were asked to complete 
a questionnaire. The test group was divided into two groups (stress reduction and stress 
prevention) and three sub-groups (black and white, cool, and warm). Before coloring, each 
subject was also asked to take a Stroop Test. Measurements were retaken after the coloring 
and Stroop Test. Testing is currently in progress and results are pending completion of study. 

Curry, Nancy A., Tim Kasser. “Can Coloring Mandalas Reduce Anxiety?” Art Therapy: 
Journal of the American Art Therapy Association, 22(2) (2005), 81-85. 

Puig, Ana, Sang Min Lee, Linda Goodwin, Peter Sherrard. “The Efficacy of Creative Art 
Therapies to Enhance Emotional Expression, Spirituality, and Psychological Well-being of 
Newly Diagnosed Stage I and Stage II Breast Cancer Patients: A Preliminary Study.” The 
Arts in Psychotherapy, Vol.33(3) (2006), 218-228. 

Segal, Jeanne, Ph.D., Melinda Smith, M.A., Robert Segal, M.A., and Lawrence Robinson 
(October 2016). Stress, Symptoms, Signs, and Causes: Recognizing the Harmful Effects of 
Stress and What You Can Do About It. http://www.helpguide.org/articles/stress/stress-
symptoms-causes-and-effects.htm
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The Effectiveness of Substance Abuse Programs in Loudoun County: Integrated With 
GIS
 Nafisa Sayeeda, Shreya Thum
This project concerns the number of drug incidents that occur within Loudoun 
County High Schools in Ashburn, VA. Recently, in Virginia, many high schools are 
experiencing an outburst of drug cases. In the years of 2015 and 2016, the most 
amount of incidents that was recorded in one high school was seventeen. 
Alternatively, the least amount of incidents that was recorded in a high school was 
zero. To display the data,  a GIS map was created to map out the number of incidents 
that occurred within the county and see if there is a correlation between the amount of 
resources and programs that are offered in each high school’s respective feeder 
elementary and middle schools. A scale has been developed using an “ideological” 
drug resistance program found elsewhere in the United States. Core features have 
been listed and Loudoun School’s programs are compared by determining which 
features and present and which features are absent. Using the GIS maps, it has been 
determined that specific programs offered (such as DARE), impact drug usage in the 
future of students, while they are attending middle school and high school. By 
knowing the success of these programs, the local governments and schools can 
allocate more funds and resources to drug prevention programs and work to develop 
the quality of the programs they currently offer to young students. The GIS display 
will also aid elementary school to compare the quality of their student’s education 
with those around the county 
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Investigation of the Cognitive Enhancements Provided by Caffeine 
 Rhea Tanamala

Caffeine, one of the most easily obtainable stimulants, is used frequently by 90% of people 
around the world. In the United States alone, approximately 200 million adults use 200 mg of 
caffeine daily. Caffeine provides benefits such as mental alertness and cognitive 
enhancements, but these benefits are prominently seen in occasional caffeine consumers 
since they do not express a tolerance to caffeine. Research by Daniel Borota (2014) 
demonstrated that caffeine consumption after studying a series of images led to an increased 
memory retention rate for non-tolerant caffeine consumers. This research investigates if the 
cognitive enhancements provided by caffeine after learning are still present for those who are 
tolerant to caffeine (i.e. regular caffeine consumers). The experiment tests memory with 
caffeine consumption post-learning by using a Y-maze olfactory memory test and two strains 
of Drosophila melanogaster: non-tolerant flies vs. caffeine tolerant flies. Preliminary data has 
shown that non-tolerant flies exhibit limited olfactory memory without caffeine. However, with 
the addition of caffeine, these non-tolerant flies demonstrate an increase in memory 
retention.  This is consistent with the results in humans from the Borota (2014) study.  Initial 
data suggests that the caffeine tolerant flies do not display any enhanced cognitive effects 
from caffeine.  This implies that regular caffeine consumers may not experience any memory 
retention enhancements over time. This research can be used to understand the cognitive 
effects resulting from the varying patterns of caffeine consumption and tolerance.

 

Borota, D., Murray, E., Keceli, G., Chang, A., Watabe, M. J., Ly, M., Toscano, P. J., & Yassa, 
A. M. (2014).  Post-study caffeine administration enhances memory consolidation in humans. 
Nature Neuroscience, 17(2), 201-203, doi: 10.1038/nn.3623.

Nall, A. H., Shakhmantsir, I., Cichewicz, K., Birman, S., Hirhs, J., & Sehgal, A. (2016). 
Caffeine promotes wakefulness via dopamine signaling in Drosophila. Sci. Rep. 6, 20938; 
doi: 10.1038/srep209838.

Simmonet, M. M., Berthelot-Grosjean, M., & Grosjean, Y. (2014). Testing Drosophila 
Olfaction with a Y-maze assay. J. Vis. Exp. 12(88), doi:10.3791/51241.
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Escargo is Escargone: The Effects of Titanium Dioxide Nanoparticles on the Heart 
Rate and Gastric Pouch Organ Quality of Helix aspersa Gastropods.
 Adina Allen, Zeneida Bora

The heart rates and gastric organs of Helix aspersa land snails were observed after 
being fed varying amounts of titanium dioxide nanoparticle powder in order to 
determine the potentially dangerous effects that TiO2 may have when consumed by 
humans due to its presence in junk foods and beauty products. The study was 
conducted on 24 Land Snails: 8 in the control group with no consumption of TiO2, 8 
fed 0.025g, and the final 8 fed 0.05g. The snail’s heart rates were measured before 
and 20 minutes after consumption prior to dissection, which studied the organ quality 
of the gastric pouch. The organs were rated on a scale of 1 to 10 which 
corresponded with color change, ranging from white, to amber, to black. The average 
organ rating between control, 0.025 g, and .05 g were 2.5, 5.5, and 8.25 respectively. 
The average percent change between starting and finishing heart rates for each 
group were 0%, 30%, and 42% respectively. Probability was <0.0001 which rejects 
the null hypothesis. Using the ANOVA test it was found that the hypothesis stating 
that more TiO2 consumed will increase the heart rates of Helix aspera gastropods 
due to organ stress and a higher rating was statistically significant and supported 
with data collected. The independent variable, the amount of TiO2 consumed, 
directly affected the dependent variables, the heart rate increase and gastric pouch 
quality. If further research on the topic is done, the snails could be fed a steady diet 
including TiO2, determining long term affects. 

Care, A. S. (2015). The potential dangers of nanoparticles in food and cosmetics. Retrieved 
October 04, 2016, from http://www.annmariegianni.com/potential-dangers-nanoparticles-
foodcosmetics/

Gaidos, S. (2016). Nanoparticles in foods raise safety questions. Science News. Retrieved 
October 04, 2016, from https://www.sciencenews.org/article/nanoparticles-foods-raise-safety-
questions

White-McLean, J. (2011). Snail and slug dissection. Retrieved October 06, 2016, from 
http://idtools.org/id/mollusc/dissection.php
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The Effect of Polybrominated Diphenyl Ethers on Reproduction and Neurological 
Development in Drosophila
 Thomas Base

Flame retardants are chemicals that have been added to certain products in order to prevent 
the ignition of fire.  Although these chemicals are known to prevent the likelihood of a fire, 
some of them, such as polybrominated diphenyl ethers (PBDEs), are currently suspected to 
be the cause of detrimental health effects on humans, such as endocrine system and 
neurodevelopmental disruption.  As this chemical is commonly used on furniture fabric and 
does not chemically bind with the products to which it is added, it is suspected that PBDEs 
can leach from these products and be absorbed by animals and humans.  

Polybrominated diphenyl ethers were applied to a carpet square, allowed to sit for a week, 
then placed in boiling water in order to leach the chemical into the water.  Drosophila were 
then subjected to the chemical to determine if any significant reproductive and neurological 
effects occurred.  It was determined that Drosophila displayed no significant behavioral 
differences when subject to PBDEs.  Moreover, reproductive output did not vary significantly 
from the control group.  Thus, it was determined that PBDEs did not have an affect on the 
behavior and reproduction in Drosophila.  Further research could be conducted in order to 
identify the extent to which greater concentrations of the chemical would have a significant 
effect on or kill the Drosophila.  Furthermore, characteristics other than reproduction and 
behavior could be tested in Drosophila when subject to PBDEs, as the extent to which this 
chemical can potentially harm the biosphere is unknown. 

Atsdr.cdc.gov. 2004. Toxic substances portal – Polybrominated diphenyls (PBBs).   ToxFAQs 
for Polybrominated diphenyl ethers (PBDEs). Available online at: 
http://www.atsdr.cdc.gov/toxfaqs/tf.asp?id=900&tid=94

Epa.gov. 2014. Technical fact sheet – polybrominated diphenyl ethers (PBDEs) and 
polybrominated biphenyls (PBBs). Available online at: 
https://www.epa.gov/sites/production/files/2014-
03/documents/ffrrofactsheet_contaminant_perchlorate_january2014_final_0.pdf

Manning, G. 2008. A quick and simple introduction to Drosophila melanogaster. Available 
online at: http://ceolas.org/VL/fly/intro.html
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An Investigation into Pesticide Residue on Organic Apples  
 Natalie Hernandez

The use of pesticides has increased in crop production. Consumer awareness of the 
perceived dangers of chemical pesticides has resulted in increased interest in organic food 
sources. Carbaryl (Sevin) is a chemical pesticide commonly used in treatment programs for 
fruit crops. It is classified as a carbamate. Cholinesterase is one of countless important 
enzymes needed for proper functioning of the nervous systems in humans. Carbamates 
hinder cholinesterase function and may result in serious medical problems. This pesticide 
can combine with acetylcholinesterase in the brain and nervous system. Human exposure to 
this pesticide can result from inhalation and ingestion. The purpose of this experiment was to 
determine whether organic apples contain pesticide residue. The hypothesis was that at least 
40% of the apples advertised as organic would contain pesticide residue. Carbaryl was the 
pesticide tested for. The dependent variable was detection of pesticide residue. The 
independent variable was the different apple sources. The control group was ten non-organic 
apples. The experimental group was 20 organic apples obtained from five different sources. 
The apples were cut into small pieces then rinsed with distilled water. Samples were weighed 
after adding 2ml of distilled water and mixed. Pesticide residue was extracted and tested. 
After data was collected statistical analysis revealed that only 20% contained pesticide 
residue. More data is needed to see if different results would be obtained. It is noteworthy to 
postulate that in the eyes of the consumer public, chemical pesticides found on even 20% of 
produce labeled organic would be significant.

Apple Industry Statistics. (n.d.). Retrieved January 13, 2017, from 
http://usapple.org/all-about-     apples/apple-industry-statistics/

Caplow, M. (1968). Kinetics of carbamate formation and breakdown. Journal 
of the American Chemical Society, 90(24), 6795-6803.

Mount, M. E., Dayton, A. D., & Oehme, F. W. (1981). Carbaryl residues in 
tissues and cholinesterase activities in brain and blood of rats receiving 
carbaryl. Toxicology and applied pharmacology, 58(2), 282-296.
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Variability of Vitamin C in Alliaria petiolata (Garlic Mustard), Brassica oleracea var. 
italica (Broccoli), and Brassica oleracea var. gemmifera (Brussels Sprouts)
 Jovia Ho

Invasive species plague the Piedmont regions of Virginia, one such being 
Alliaria petiolata (Garlic mustard). Brought into the United States of America 
as a culinary and medicinal ingredient, A. petiolata was declared invasive in 
1991. Many common techniques to remove the species has failed to 
eradicate the plants from the forests, however, it was also noted that some 
techniques were found to ruin native plants. This experiment was to find a 
new purpose for the plant as a solution to remove and utilize the plant without 
harming native species. Compared to Brassica oleracea var. italica (Broccoli) 
and Brassica oleracea var. gemmifera (Brussels sprouts), A. petiolata was 
tested for Vitamin C, a vital nutrient to the human body, using 
dichlorophenolindophenol (vitamin C indicator). The dependent variable was 
the number of drops it took to turn the navy blue vitamin C indicator clear. The 
independent variable was the different parts of A. petiolata that will be tested: 
the roots of A. petiolata and the leaves of A. petiolata, not including the 
stems. After careful statistical analysis, the outcome indicates that A. petiolata 
does not have an abundance of vitamin C compared to B. oleracea var. italica 
and B. oleracea var. gemmifera, with at least a 30 drops difference. Although 
A. petiolata still holds some vitamin C, further studies to discover more useful 
ways to use this plant would have to be conducted, such as variability of 
protein, in order to find a better solution to remove this invasive species.

Blažević, I., & Mastelić, J. (2008). Free and bound volatiles of garlic mustard 
(Alliaria petiolata). Croatica chemica acta, 81(4), 607-613.

Nuzzo, V., & McKnight, B. N. (1993). Distribution and spread of the invasive 
biennial Alliaria petiolata (garlic mustard) in North America. In Biological 
pollution: the control and impact of invasive exotic species. Proceedings of a 
symposium held at Indianapolis, Indiana, USA, 25-26 October 1991. (pp. 137-
145). Indiana Academy of Science.

Singh, J., Upadhyay, A. K., Prasad, K., Bahadur, A., & Rai, M. (2007). 
Variability of carotenes, vitamin C, E and phenolics in Brassica vegetables. 
Journal of Food Composition and Analysis, 20(2), 106-112.
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Denaturation of the Polyphenol Oxidase Enzyme in Avocados
 Eilis Gallagher, Jeannette Jiang

The purpose of this investigation was to determine if the denaturation of the enzyme, 
polyphenol oxidase (PPO), was possible in Green Giant Hass Avocados, in order to 
decrease the enzymatic browning for industrial purposes. Extraction of the PPO enzyme 
started with homogenizing each avocado with sodium phosphate and placing four 
samples of the mixture into the centrifuge. After the centrifugation was completed, the 
extract was placed in four tubes to be placed in four different temperature settings (20 C, 
60 C, 80 C). For each avocado, one tube was not subjected to any temperature change 
to act as a comparison of the resulting enzymatic activity as read by the colorimeter. The 
biggest decline in enzymatic activity was found in all avocados that were subjected to the 
80 C temperature change when compared to the extract that was subjected to no 
temperature change. For each trial, an increase in enzymatic activity was found at 60 C 
when compared to no temperature change. The proposed hypothesis was correct in 
stating that the supernatant that was subjected to 80 C displayed the least amount of 
enzymatic activity. This means that the temperature change did in fact have an effect on 
enzymatic activity. Further research could explore the change in enzymatic activity of 
avocados if subjected to pH change, or using a variety of brands of avocados to 
complete the research.

Dabas, D., Shegog, R., Ziegler, G., & Lambert, J. (2013). Avocado (Persea americana) Seed 
as a Source of Bioactive Phytochemicals. Current Pharmaceutical Design,19(34), 6133-6140. 
doi:10.2174/1381612811319340007

Eidhin, D. N., Degn, P., & O'beirne, D. (2010). Characterization Of Polyphenol Oxidase From 
Rooster Potato ( Solanum Tuberosum Cv Rooster). Journal of Food Biochemistry,34(1), 13-
30. doi:10.1111/j.1745-4514.2009.00256.x

Vanini, L. S., Kwiatkowski, A., & Clemente, E. (2010). Polyphenoloxidase and peroxidase in 
avocado pulp (Persea americana Mill.). Ciência e Tecnologia de Alimentos,30(2), 525-531. 
doi:10.1590/s0101-20612010000200036
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The Effect of Native African Spices on Caenorhabditis elegans
 Rachel Campbell, Jessica Lu
Lymphatic filariasis (LF) is a parasitic disease commonly found in Africa that is spread 
through contact with a vector, in this case a bite from an infected mosquito. Infected 
mosquitos carry microscopic roundworms dubbed Wuchereria bancrofti and when the 
mosquito bites a human, the roundworms enter the human through the skin and travel 
through the bloodstream where they obstruct the lymphatic vessels, hindering movement of 
the carrier. In some cases, this impediment of the vessels may cause elephantiasis, the 
painful swelling of limbs due to build-up within the vessels. Treatment for LF is both 
expensive and difficult to transport to many areas in Africa where it is most needed. 
Correspondingly, this study involves the observation of the effects of five native African 
spices—turmeric, cayenne pepper, thyme, cloves, and ehu seeds—on Caenorhabditis 
elegans, a roundworm substituted for Wuchereria bancrofti, in hopes of finding a more 
affordable, easily accessible supplement or alternative treatment to LF antibiotics. Each spice 
is known to be commonly used within traditional native cuisine. The spices were incorporated 
into tinctures as a form of treatment, which extracted key chemical compounds within each 
spice. These tinctures would be ingested orally, beneath the tongue, where they would then 
enter the lymph system and potentially act as a biocide against roundworm infection. 
Alternatively, if tinctures could not be easily produced in Africa, the study could suggest the 
incorporation of certain spices into the daily diets of those at risk of contracting LF. 
Preliminary results suggest that turmeric, cayenne pepper, and thyme exhibit effective 
anthelmintic properties 

Agabalogun, Lola, et al. The Spices of Life: Testing the Antimicrobial Effects of Garlic, 
Cinnamon, and Clove Against Streptococcus Mutans. Drew University, n.d. Web. 11 Sept. 
2016. 

"Lymphatic Filariasis (elephantiasis): 546 Million People Treated Worldwide in 2007 Alone." 
WHO. World Health Organization, 22 Sept. 2008. Web. 21 Oct. 2016. 

Yones, Doaa A., Gamal A. Taher, and Zedan Z. Ibraheim. “In Vitro Effects of Some Herbs 
Used in Egyptian Traditional Medicine on Viability of Protoscolices of Hydatid Cysts.” The 
Korean Journal of Parasitology 49.3 (2011): 255–263.PMC. Web. 11 Sept. 2016. Release 
Forms Media Sponsor
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The Use of Opossum LTNF Protein as a Treatment for Venom Exposure
 Derek McKenna

Venom produced by animals kills nearly 60,000 people globally each year. 
This occurs due to lack of immediate care and inadequate medical supplies 
available when venomous bites and stings happen. Interestingly, the 
opossum experiences some immunity to venom due to a protein it produces, 
LTNF. The LTNF protein, or lethal toxin neutralizing factor, binds with venom 
and neutralizes it. The intent of this research was to isolate the LTNF protein 
to determine whether it could confer some type of immunity in other animals 
as a treatment. Fruit flies were cultured with food which contained bee 
venom. Subsequently, they were placed in new vials in which food had been 
treated with the LTNF protein extract. By placing flies in a flight chamber, 
flight was monitored to determine the degree of recovery from venom 
exposure. Flies which maintained flight ability were deemed most recovered. 
Statistically, there was a measurable difference in flight recovery in flies 
subjected to 0.5 milliliters of venom and treated with 1.0 milliliter of LTNF than 
with the other treatment. Treating the flies exposed to low doses of bee 
venom with low doses of LTNF appeared to return some flight ability to the 
flies poisoned by venom. This suggests the importance of further research 
into the applicability of the use of the LTNF protein to treat other venomous 
bites such as those that occur in humans.

Bittel, J. (2017, February 23). Opossums Could Hold the Key to Saving 
Snakebite Victims. Retrieved February 27, 2017, 
from http://news.nationalgeographic.com/2015/03/150323-opossums-snakes-
snakebites-venom-health-world-science/

Lipps, b. v. (N.D.). anti_lethal factor from opossum serum is a potent antidote 
for animal< plant and bacterial toxins. Retrieved February 27, 2017, 
from http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0104-
79301999000100005

Britannica. (n.d.). Lethal toxin neutralizing factor. Retrieved February 27, 
2017, from https://www.britannica.com/topic/lethal-toxin-neutralizing-factor
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Using Folic Acid and Vitamin K to Prevent and Treat Alzheimer’s Disease
 Pranavi Pallinti, Nirzaree Raval

Alzheimer’s Disease (AD) is a major cause of dementia, a loss of cognitive functions. These 
symptoms are hypothesized to be caused by beta amyloid plaques which form between 
neurons, preventing communication and leading to cell death. Although there is no cure for 
this disease, research implicates that diet plays a very important role in the progression of 
AD.  Deficiencies in certain vitamins, such as folic acid and vitamin K, have been correlated 
with increased an increased chance of AD. Folic acid decreases both oxidative stress and 
homocysteine levels which cause high calcium levels in cells, leading to cell death from more 
beta-amyloid plaques. Additionally, vitamin K exhibits anti-inflammatory effects and aids in 
regulation of sphingolipid metabolism, a process which increases oxidative stress. Oxidative 
stress increases the activity of the beta- and gamma-secretase enzymes that cleave the 
amyloid precursor protein into beta-amyloid. As these treatments target various aspects of 
AD, this research expects the synergy of folic acid and vitamin K to be a more successful 
treatment than either on their own. C. elegans is being used as a model organism for 
Alzheimer’s because the transgenic strain CL4176 exhibits plaques in its muscles leading to 
paralysis after a temperature upshift allowing for pre-treatments and post-treatments. Data 
indicates that all treatments with vitamin K and/or folic acid reduce the paralysis of worms 
significantly compared to the untreated worms (p< 0.001).   These results suggest the 
addition of vitamin K and folic acid to diet could inhibit plaque formation by targeting multiple 
biochemical pathways.

Dostal, V., & Link, C. D. (2010). Assaying &beta;-amyloid Toxicity using a Transgenic C. 
elegans Model. Journal of Visualized Experiments , (44). doi:10.3791/2252 

Smach, M. A., Jacob, N., Golmard, J. L., Charfeddine, B., Lammouchi, T., Ben Othman, L., 
... & Limem, K. (2011). Folate and homocysteine in the cerebrospinal fluid of patients with 
Alzheimer’s disease or dementia: a case control study. European neurology, 65(5), 270-278.

Ferland, G. (2012). Vitamin K, an emerging nutrient in brain function. Biofactors, 38(2), 151-
157.
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The Effect of Various Solvents on Lipid Dissolution.
 Kathleen Shepherd, Choi Ling Sin
This research project aimed to look for the effects of different solvents on lipid extraction. In 
this experiment, the independent variables were the three different solvents—Acetone, 
Isopropyl Alcohol, and water. The dependent variable was the amount of lipid extracted from 
the chocolate, and the control was the fat content from the nutrition label on the back of the 
product, used to compare for accuracy. To complete the experiment, different solvents were 
poured into different jars with equal amounts of crushed chocolate in each jar. After this, the 
liquid in the jars was swirled and then poured into another jar. Lastly, the weight of the 
extracted fat was measured, after the liquids evaporated. Acetone was determined to be the 
most efficient solvent in this experiment. It had an average extraction efficiency of 90.5 
percent. Isopropyl was less efficient than Acetone. It had only an average extraction 
efficiency of 27.7 percent, which is even less than half of the accuracy. Finally, water was the 
least efficient among all three solvents. It had an average of 5.1 percent, less than 10 percent 
of the accuracy. This experiment allowed individuals to see that Acetone acts as a better and 
more efficient solvent for lipid extraction compared to the other two solvents. This information 
could be very helpful in the future when any researchers want to determine the fat content of 
food by using Acetone to separate them. In the future, it would be interesting to learn more 
about other solvents that can be effective in dissolving lipids, and how it can have a greater 
effect on healthy diets. 

Eat Balanced. (2014). Why do we need to eat fat? Retrieved August 27, 2016,
from http://www.eatbalanced.com/why-eat-balanced/why-do-we-needfat/eed
to eat fat

Tutor Vista.com. (2015). Lipids. Retrieved August 27, 2016, from
http://biology.tutorvista.com/biomolecules/lipids.html

Ernest Z. (2016). How is molecular polarity related to solubility? Retrieved August
27,2016, from https://socratic.org/questions/how-is-molecular-polarityrelated-to-solubility
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The Relationship Between Kinase and Decreasing the Hyperphosphorylation of tau in 
Alzheimer’s Disease
 Emmanuel Garzo, Sydney Verhine
Alzheimer’s disease is characterized by hyperphosphorylation of tau proteins and the 
degeneration of the amyloid protein. The two proteins are present in two different regions of 
the brain. The build up of the tau protein occurs in the temporal lobe and the amyloid protein 
occurs in the frontal and parietal lobes. Normally, the amyloid protein in abundance correlates 
with Alzheimer’s; however, studies have found that the tau protein in the temporal lobe is a 
better indicator. The researchers looked at longitudinal studies and research to find if there 
were any correlation between the buildup of tau protein and how kinase (p38&gamma;) 
affects Alzheimer’s. Through observing secondary data, the researchers found that there is a 
correlation between the abnormal hyperphosphorylation which indicates symptoms in other 
diseases besides AD, tauopathies. Protein kinases aid regulating the phosphorylation. 
Studies with the tau protein and a treatment using a glycogen synthase kinase (TPK) 
demonstrated the effect. In utilizing TPK, it resulted in increasing amyloid exposure; 
therefore, it can possibly lead to an increase of tau phosphorylation, reversing the intended 
effects. Studies have show some evidence in supporting that by trying to help the regulation 
of the hyperphosphorylated tau protein it will help AD. It is necessary to address that treating 
the degeneration of the amyloid protein is crucial when trying to find a treatment. 
Researchers found through the data and research collected is is difficult to find an effective 
drug to treat both protein which is why there is no absolute treatment for AD. Researchers 
also acknowledge that there may not be sufficient data to confirm that by decreasing the tau 
protein with kinase aids the diminishing of Alzheimer’s. Other longitudinal studies that are 
currently being conducted by scientist will sanguinely aid their question. 
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Measuring the Effect of Amyloid-Beta Plaques on Arthropods’ Memory and Behavior 
in Relation to Alzheimer’s Disease 
 Tanvi Vippa

Alzheimer’s disease (AD) is a neurodegenerative disease affecting nearly 44 million people 
worldwide. As one of the most common causes of dementia, it is characterized by cognitive 
impairment and behavioral changes. Due to the rise of AD diagnoses, the disease is bound to 
lead to pandemonium in the healthcare industry. Research regarding diagnosis, prevention 
and cure of AD is clearly needed. Identification of one component of this neuropathological 
disease is amyloid plaques and neurofibrillary tangles. It is necessary to identify whether 
amyloid plaques are a cause or a result of Alzheimer’s disease. In this experiment, the beta 
amyloid protein, which is a major component of senile plaques of Alzheimer's disease (AD) in 
the brain, was used to understand the effect it had on insects with a similar skeletal structure 
of humans: Pogonomyrmex occidentalis, Drosophlia, and Gromphadorhina portentosa. 
These Arthropods were nourished on beta-amyloid peptides as well as the Pogonomyrmex 
occidentalis having a solution of the beta-amyloid rubbed on their mandibles. 

The Pogonomyrmex occidentalis demonstrated a dramatic difference between the behavioral 
and organizational skills between the control and experimental groups. The control group 
remained active and organized in tunneling, whereas the test group moved the sand without 
creating an organized tunnels system. Drosophila demonstrated a variety of significantly 
differences reproducibility rates, physical size and several mutations in the third and fourth 
generations which included but not limited to eye spots and wing deformities. 
Gromphadorhina portentosa in the control group were 3 times more likely to select “dark hut” 
in a Y-maze and 2.45 times more quickly than those in the experimental groups. By testing 
longevity, mutations, reproducibility rates and behavioral changes in different insects, it 
helped discover that the plaques negatively affected these Arthorpods’ behavior. Even 
though this is a small sampling it infers a possible connection between beta-amyloid plaques 
potential correlation between behavior and memory as is seen in humans with AD; however, 
more experimentation is necessary before understand the general effect of this protein.  

Moloney, Aileen, David B. Sattelle, David A. Lomas, and Damian C. Crowther. "Alzheimer's 
Disease: Insights from Drosophila Melanogaster Models." Trends in Biochemical Sciences. 
Elsevier Trends Journals, 2010. Web. 15 Nov. 2016. 

Murphy, M. Paul, and Harry LeVine. "Alzheimer’s Disease and the &beta;-Amyloid Peptide." 
Journal of Alzheimer's disease : JAD. U.S. National Library of Medicine, Jan. 2010. Web. 28 
Feb. 2017.

Soscia, Stephanie J., James E. Kirby, Kevin J. Washicosky, Stephanie M. Tucker, Martin 
Ingelsson, Bradley Hyman, Mark A. Burton, Lee E. Goldstein, Scott Duong, Rudolph E. 
Tanzi, and Robert D. Moir. "The Alzheimer's Disease-Associated Amyloid &beta;-Protein Is 
an Antimicrobial Peptide." PLOS ONE. Public Library of Science, n.d. Web. 28 Feb. 2017.
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How Does the OSM-9 gene Affect Sensory Interaction?
 Hannah Ambrose, Joelle Ortega

Arthritis is a general term to describe any inflammation of the joints that 
causes pain. It has led to worldwide distress in people. The following 
experiment will be conducted with the ultimate goals of finding a permanent 
cure for arthritis. In this experiment capsaicin will be placed on wild type C. 
elegans, the control, and mutant C. elegans which lack the OSM-9 gene, the 
independent variable. If the C. elegans which lack the OSM- 9 do not react to 
the capsaicin one can conclude that it is the OSM-9 which causes the C. 
elegans to sense pain, and this knowledge can be applied to humans by 
experimenting with their pain sensors by removing specific TRP ion channels. 
The C. elegans were tested by timing and recording the amount of movement 
after capsaicin was placed on them. The data was recorded in squirms per 
minute to see which type of C. elegans had the greatest reaction. The results 
show that the C. elegans that lack the OSM-9 gene are actually 
hypersensitive. In conclusion the hypothesis, which states the C. elegans 
without the OSM-9 gene will not react to the capsaicin, has been disproven. 
The data found in this experiment can be used in further research for 
diseases which look to increase sensitivity in humans, such as humans with 
paralysis.

Albertson, D. G., and Thomson, J. N. (1976). The pharynx of Caenorhabditis elegans. 
Philos.Trans. R. Soc. Lond. B Biol. Sci. 275, 299-325

 Arthritis in the elderly | My Ageing Parent. (n.d.). Retrieved October 21, 2016, 
from https://myageingparent.com/health/medical/arthritis-in-the-elderly/

Basbaum, A. I., Bautista, D. M., Scherrer, G., & Julius, D. (2009). Cellular and 
molecularmechanisms of pain. Cell, 139(2), 267-284.
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The Effect of Antioxidants in addition to Astragalus on C. elegans Cell Senescence
 Nicole Apintiloaiei

Aging is one of the few biological processes that affects every organism in one way or 
another. The purpose of this study is to determine if cell senescence, and therefore aging, 
can be delayed through the application of Astragalus, a Chinese herb used for thousands of 
years in classical medicine, and an antioxidant used as an amplifier. The control for this 
group are C. elegans only treated with Astragalus. The independent variables are the 
antioxidants administered and the dependent variable is how long the C. elegans live. The 
variables are administered directly to the agar containing the subjects and observations are 
taken leading up to the death of all subjects. The studies found the subjects lived the longest 
when administered Astaxanthin by an average of one week. The results support the 
hypothesis, which was that senescence would be delayed. From the results, it can be 
concluded that Astragalus and Astaxanthin administered together increase lifespan. Major 
sources of error are the administration of the variables and possible cross contamination. 
This study now presents the question of whether the results are true for all carotenoid 
antioxidants or just Astaxanthin. 

Ames, B. N., Shigenaga, M. K., & Hagen, T. M. (1993). Oxidants, antioxidants, and the 
degenerative diseases of aging. Proceedings of the National Academy of Sciences, 90(17), 
7915-7922.

Antioxidants: In Depth | NCCIH. (2013, November). Retrieved October 15, 2016, from 
https://nccih.nih.gov/health/antioxidants/introduction.htm

Astragalus | NCCIH. (2016, September). Retrieved October 14, 2016, from 
https://nccih.nih.gov/health/astragalus
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The Effects of Cinnamon and Ginger on Memory
 Stephanie Arreguin, Layla El Fiky

Alzheimer’s disease is a combination of insulin deficiency and beta amyloid 
plaque in the brain, an excessive amount of the protein resulting for it to 
clump together.  This results in brain cells to die off, therefore, a decrease in 
memory which worsens overtime.  The herb Turmeric has been used in 
medical practices for different conditions. Can ginger have an effect on 
memory? Cinnamon also has potential to improve memory, is it a good factor 
to add to ginger or will it work better alone? The substance injected into the C. 
elegans, ginger, cinnamon and or mixture of both, are the independent 
variable.  The C. elegans memory, the ability for them to learn and respond 
to the stimuli, is counted as the dependent variable.  The unaffected C. 
elegans are the control group.  The constants are the amount of cinnamon 
and the amount of ginger, type of worm species and stimulus. The C. 
elegans are affected by the cinnamon and ginger extract in a way that makes 
them weaker.  Once the cinnamon and ginger extract made contact with the 
C. elegans, they were hyperactive however, after a few hours with the 
extracts in their system they grew weaker. It is unknown whether the amount 
of cinnamon and ginger extract impacted the C. elegans negatively or 
whether it was the extracts in general.  More research will be done in order to 
determine the cause of their reactions.

Fine, M. A., & Kurdek, L. A. (1993). Reflections on determining authorship credit and 
authorship order on faculty-student collaborations. American Psychologist, 48, 1141–1147.

Nicol, A. A. M., & Pexman, P. M. (1999). Presenting your findings: A practical guide for 
creating tables. Washington, DC: American Psychological Association.

O'Neil, J. M., & Egan, J. (1992). Men's and women's gender role journeys: Metaphor for 
healing, transition, and transformation. In B. R. Wainrib (Ed.), Gender issues across the life 
cycle (pp. 107-123). New York: Springer.
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Eliminating Burkitt’s Lymphoma: Using Silica-Gold Core-Shell Nanoparticles 
Conjugated with the CXCL13 Antibody and Infrared Phototherapy
 Allison Ball, Vismita Uppalli

Chemotherapy is toxic to the body and reduces the quality of life of patients. This research 
investigates less harmful therapy methods using nanoparticles along with phototherapy, due 
to their minimal side effects. Gold-silica core-shell nanoparticles can be turned to a specific 
wavelength in order to generate localized heating and kill microorganisms. Taking advantage 
of the fact that these cells are in suspension, Burkitt’s lymphoma, a cancer of the lymph 
nodes, will be used. CXCL13 antibody will be attached to our nanoparticles in order to target 
it towards the Burkitt’s lymphoma cells. A recipe devised from our previous research was 
used to fashion nanoparticles that had highest resonance in the infrared range.  These core-
shell nanoparticles with best absorbance at this range were integrated with the cells.  A laser 
at the 808nm generated localized heat and the cell death by percentage will be calculated. 
 As a result of the procedure, nanoparticles were fashioned and the CXCL13 antibody was 
attached. Data collection is ongoing. No conclusions could be made at this time.  The fact 
that an infrared wavelength can be used to decrease cancer cell death, shows that this 
research is one step closer to real life application since infrared can penetrate through 
tissues in skin cells in the body.  Overall, this  procedure of killing cells can ultimately lead to 
a less harmful therapy method for cancer patients. In addition, further work can be done 
using medications that can attach to the antibody’s shell and be delivered directly to the cell.

Arruebo, M., Valladares, M., & González-Fernández, Á. (2009). “Antibody-
Conjugated Nanoparticles for Biomedical Applications,”  Journal of Nanomaterials, 
vol. 2009, 24 pages. doi:10.1155/2009/439389

Bisker, G., Yeheskely-Hayon, D., Limor, M., Yelin, D. (2012). Controlled release  of 
Rituximab from gold nanoparticles for phototherapy of malignant   cells. Journal of 
Controlled Release, 162, 303-309. doi:10.1016/j.jconrel.2012.06.030

Erickson, T. A., Tunnell, J. W. (2010). “Gold Nanoshells in Biomedical   
Applications.” Nanotechnologies for the Life Sciences. doi: 
10.1002/9783527610419.ntls0150
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A Computer Simulation of Scarring:  Determining  the Efficacy of Various Scar 
Therapies 
 Alexandra Bridgeland
It is essential that the human body repairs wounds as efficiently as possible. As a side effect 
of the human body’s instinct to repair wounds quickly, hypertrophic scars, abnormally 
pigmented tissue often associated with pain, form. These scars contain large quantities of 
collagen that continues to produce mRNA for Transforming Growth Factor Beta 1 (TGF- 
&beta;1) which means that TGF-&beta;1 plays a role in the formation of hypertrophic scars. 
Since there is no known hypertrophic scar therapy, simulations tested therapies that have not 
been extensively explored. It is believed that recombinant human Mitsugumin 53 (rhMG53) 
therapy can inhibit myofibroblast production, a process that can contribute to wound 
contraction, and the migration of fibroblasts to the wound site which causes the production of 
scar tissue. Therefore, rhMG53 therapy would reduce scarring. Furthermore, bleomycin 
therapy destroys DNA that codes for the production of TGF-&beta;1, therefore eliminating 
hypertrophic scars. Simulations tested the effectiveness of rhMG53 therapy and bleomycin 
therapy in order to determine which would serve as an optimal treatment for hypertrophic 
scars. After running the simulations, the results indicated that bleomycin scar therapy is 
overall the most effective scar therapy. However, bleomycin is used in chemotherapy and is 
infamous for its side effects. Further research could determine whether bleomycin scar 
therapy produces these associated side effects when used in scar reduction therapy. These 
types of simulations may indicate possible therapies without invasive trials. 

Advance Tissue. 2016. Scientists uncover protein that can heal wounds faster. Available 
online at: http://www.advancedtissue.com/scientists-uncover-protein-that-canheal-wounds-
faster/

Block, Lisa, Ankush Gosain, and Timothy W. King. 2015. Emerging therapies for scar 
prevention. Advances in wound care. Available online at: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4593896/

National Center for Biotechnology Information. 2016. Neutralisation of TGFbeta1 and TGF-
beta 2 or exogenous addition of TGF-beta 3 to cutaneous rat wounds reduces scarring. 
Available online at: https://www.ncbi.nlm.nih.gov/pubmed/7542672

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).



406X12
Biomedical & Health 

Sciences
400

LCPS RSEF OFFICIAL ABSTRACT - 2017
The Effects of the Consumption of Steviol Glycosides on Neural and Cardiac Cells 
 Margot Brown

     Steviol glycosides may possibly be linked to certain neural or cardiac degenerative 
disorders. This may occur when neural and cardiac cells experience death upon exposure to 
glycosides. These glycosides are found in common products sold throughout the United 
States in the form of Truvia or Stevia, crystalline sugar which supposedly possesses no 
calories but which is not approved by the Food and Drug Administration. It was the intent of 
this research to determine which neuromuscular motor effects the glycosides had on C. 
elegans. 

     Control worms were fed a diet of steviol glycosides as well as E. coli. Worm movement 
was monitored by measuring how many millimeters the worms could cross within the span of 
two minutes. It was determined via statistical analysis that there was a significant difference 
in the normal movement of the worms after consuming glycosides in that they were much 
slower that the control worms. It is suggested that regular consumption of glycosides be 
avoided due to the correlation between their consumption and neural or cardiac degenerative 
disorders. 

 

 

Achmed, R. A. (2006). What Causes Digitalis Effect. Retrieved November 7, 2016, from 
http://yaelp.com/s_What Causes Digitalis Effect/

Allain, P. (2007, August). NA /K -ATPase and inhibitors (Digoxin). Retrieved November 5, 
2016, from http://www.pharmacorama.com/en/Sections/NAK-ATPase-Digoxin.php

Axe, J., Dr. (2016). Side Effects of Stevia: Good or Bad?. Retrieved November 7, 2016, from 
https://draxe.com/stevia-side-effects/
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Developing a Blood Test for Metastatic Kidney Cancer: Identification of a Cadherin-6 
Receptor Using Nanoparticles Conjugated to an Antibody
 William Cho

Cellsearch is a system of immunomagnetic separation (IMS) procedures that targets 
circulating tumor cells (CTCs) from blood samples in order to quantify the proliferation of 
metastatic tumors. In this project, a conjugation of iron oxide nanoparticles with the cadherin-
6 antibody was tested for IMS applications on a mouse renal adenocarcinoma (CRL-2947) to 
model human overexpression of the cadherin-6 glycoprotein in renal CTCs. Synthesized 
nanoparticles were first coated with carboxymethyl cellulose (CMC) to facilitate covalent 
conjugation with the cadherin-6 antibody. Then, CRL-2947 cells in a 24-well plate were 
incubated with the conjugated nanoparticles (experimental), CMC-coated nanoparticles 
(control), and no nanoparticles (control). The cells were then incubated with Prussian blue, a 
stain that reacts with iron to turn it a dark blue. Images of the cells were then taken using the 
inverted microscope. Four trials of data were collected to date. ImageJ quantification of 
staining on these cells showed that the conjugated nanoparticles adhered more to the cells 
than both controls. Data collection is ongoing, and statistical analysis will be conducted when 
more trials have been collected. This research may indicate that cadherin-6 is a potential 
biomarker of renal cancer for IMS applications.

Coumans, F. W., Doggen, C. M., Attard, G., Bono, J. S., & Terstappen, L. M. (2010). All 
circulating EpCAM+CK+CD45- objects predict overall survival in castration-resistant prostate 
cancer. Annals of Oncology, 21, 1851-1857. doi: 10.1093/annonc/mdq030

Gradilone, A., Iacovelli, R., Cortesi, E., Raimondi, C., Gianni, W., Nicolazzo, C., … 
Gazzaniga, P. (2011). Circulating tumor cells and “suspicious objects” evaluated through 
Cellsearch in metastatic renal cell carcinoma. Anticancer Research, 31, 4219-4222. 
Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/22199284

Xu, H., Aguilar, Z., Yang, L., Kuang, M., Duan, H., Xiong, Y., …Wang, A. (2011). Antibody 
conjugated magnetic iron oxide nanoparticles for cancer cell separation in fresh whole blood. 
National Institute of Health, 32, 9758-9765. doi: 10.1016/j.biomaterials.2011.08.076
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The Effect of IgG on the Transmission of Signals in Inflamed Nerves
 Sydney Clark

There is much still unknown about how the brain and nervous system function. As a result, 
treatment for neurological diseases can be quite limited. There are few treatment options for 
inflammatory nerve conditions, but with a new approach, inflammation can be treated directly, 
in some cases eliminating the systemic treatments previously utilized. To uncover a more 
efficient treatment option, IgG, a treatment usually administered systemically, was injected 
directly into the affected area of twelve earthworms who had neuronal inflammation induced 
using Histamine Dihydrochloride. To prove the independent variable (IgG injection) had an 
effect on the dependent variable (signal transmission), baseline, post-histamine, and post-
IgG neuronal signal readings were taken on the testing group of twelve worms, and 
baseline/reference readings on the two worms comprising the control group. Analysis of data 
showed a 33% decrease in transmission speed and an increase in misfiring after histamine 
injection, then an almost complete return to initial baseline readings after IgG injection. It was 
hypothesized that If IgG was injected directly into an inflamed nerve, then a noticeable 
change would be seen in transmission function. Statistical analysis performed on the data 
collected supported this hypothesis. These findings were consistent with slowed transmission 
speed after induced inflammation, and return to normalcy after direct treatment with IgG. 
Seeing the effect of Histamine on neuronal signals, further research could explore utilizing 
small injections of Histamine Dihydrochloride as treatment for the opposite type of disease, 
ones in which nerves fire too quickly and sparsely.

Bove, G. M. (2009). Focal nerve inflammation induces neuronal signs consistent with 
symptoms of early complex regional pain syndrome. Experimental Neurology, 219, 223-226.

Durandy, A., Kaveri, S. V., Kuijpers, T. W., Basta, M., Miescher, S., Ravetch, J. V., & Rieben, 
R. (2009). Intravenous immunoglobulins - understanding properties and mechanisms. Clinical 
& Experimental Immunology, 158, 2-13. Retrieved from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2801035/.

Gilpin-Brown, J.B. (2012). Squid axon nerve removing [Video file]. In Youtube. Retrieved 
from https://www.youtube.com/watch?v=6SyVPc1F9fI
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The study being conducted is the combined effect of coconut oil and choline on the 
reduction of amyloid-beta plaques, caused by neurodegenerative death in C. 
Elegans.
 Lakshya Enugu, Anha Telluri

Alzheimer’s is the sixth leading cause of death in the U.S. resulting from 
significant brain shrinkage due to more and more brain cells dying. The 
primary hallmark of the disease is the accumulation of amyloid-beta plaques 
that destroy the internal support transport system of brain cells. These neural 
cells have lost their ability to use glucose; the inundation of caprylic acid from 
coconut oil is expected to provide an alternative energy source. However, 
coconut oil has the alarming side effect of increasing the amount of 
acetylcholinerase, the enzyme that kills off the memory neurotransmitter, 
which can be corrected by choline.

By utilizing a C. elegans CL4176 model system, which incorporates free-living 
transparent organisms with the most primitive form of neural systems, we 
can observe the phenotypic changes of unc-54 uncontrollable twitching in the 
worms. There is a positive correlation between the reduction of the phenotype 
and the amount of amyloid-beta plaques, a biomarker of reduced neuronal 
death. In order to mimic the conditions of a ketogenic diet, we will be 
preparing a bacterial food source of E. coli OP50 seeded into NGM plates. The 
plates will be composed of three treatments - coconut oil, choline, and a 
combination by 1% concentration. Once the C. elegans grow on the lawned 
NGM plates, they will be observed under a microscope for the reduction of 
motion. [Data is in the process of being collected.] 

C. elegans Sequencing Consortium, 1998

Kang et al., 1987

Levitan and Greenwald, 1995
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The Correlation between Mutated Aspects of the Ubiquitin-Proteasome System and 
Cancer
 Peter Forstner, Sri Sai Ranjita Gunda

Although the symptoms of cancer are well known, the underlying mechanics 
behind its formation are not well understood. The purpose of this experiment 
was to determine if there are mutations present on aspects of the Ubiquitin-
Proteasome system (UPS), a set of genes responsible for destroying faulty 
proteins, in the rat hepatoma cell line H-11-4E. The independent variable was 
cancerous DNA. The dependent variable were mutations present on genes: 
Ubb, Uba, Psma1, and E3a. DNA from a healthy Rattus norvegicus was used 
as a control. DNA was extracted, cut with restriction enzymes, run through a 
PCR reaction, and used in a gel electrophoresis. Gene length was 
determined using molecular weight ladders. The gel electrophoresis 
suggested that while no mutations were present on the Psma1 or E3a genes, 
mutation(s) were present on the Uba gene. A Chi Square test for Ubb and 
Uba yielded a p-value of 0.005, meaning the data is statistically significant. 
The mode was 1750 bp for the experimental group and 6500 bp for the 
control. A Chi Square test for Psma1 and E3a yielded a p-value of 1, meaning 
the data is not statistically significant. The modes for both were 3000 bp. The 
experimental hypothesis that mutated aspects of the UPS are present in 
cancer was supported for Ubb and Uba. Cancerous DNA contained 
mutations. Some sources of error were the dye used in electrophoresis and 
the limited amount of DNA available. Further research could explore the Uba 
gene as a target for gene therapy in cancer.

Duan, Y., Huo, D., Gao, J., Wu, H., Ye, Z. Liu, Z., Zhang, K., Shan, L., Zhou, 
X., Wang, Y., Su, D., Ding, X., Shi, L., Wang, Y., Shang y., and Huan, Z.,
(2016)  Corrigendum: Ubiquitin ligase RNF20/40 facilitates spindle assembly 
and promotes breast carcinogenesis through stabilizing motor protein Eg5. 
Nature Communications, Volume 7, Article 12648

Upadhya, S.C. and Hedge, A.N. (2007) Role of the Ubiquitin Proteasome 
System in Alzheimer’s Disease. Retrieved from BMC Biochemistry, Volume 
8, Supplement 12

 Diehil, A., Haines, D., and Fuchs, S. (2010). Ubiquitin and Cancer. Retrieved 
from Genes and Cancer, Impact Journals, LLC. Volume 1, Issue 7

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).



411T12
Biomedical & Health 

Sciences
400

LCPS RSEF OFFICIAL ABSTRACT - 2017
The Effect of Immunosuppressants on Melanin Production 
 Manroop Gadh, Sharanya Kanagal

When humans undergo an organ transplant procedure, they are given 
immunosuppressants during the recovery period which prevent rejection of 
the alien body part. The immune system is also what controls the secretion of 
pigments, like melanin, to prevent UV exposure and cancerous cell growth. 
This experiment will focus on the effect of immunosuppressants on melanin 
production in wood mice. The dosage of immunosuppressants was 
intentionally altered (independent variable) and the pigmentation of the 
organisms was measured using a colorimeter (dependent variable). The 
results supported the experimental hypothesis, the higher the dosage of the 
immunosuppressants administered, the lower the amount of melanin 
produced. An ANOVA test was performed and the mean change in the 
recording of skin pigmentation was 8.025 kcal for the lower dosage and 
15.043 for the higher dosage. The control group had no immunosuppressant 
and showed no variation later on. With a p-value of 0.001, the results were 
determined statistically significant. The experiment was originally meant to 
test the effect of immunosuppressants on pygmy octopus, but because of the 
delicate nature of the pygmy octopus, the first octopus went into distress and 
perished. This resulted in the data project to see the effect on mice and apply 
the same concept to octopi. The increase of vulnerability to skin cancer was 
determined because the research is based on skin cancer being more likely 
with a lack of melanin in the skin (Frank). Future research may focus on the 
impact of factors like age on melanin production.

A. (n.d.). Pharmacologic induction of epidermal melanin and protection against sunburn in a 
humanized mouse model. Retrieved from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3857937/

Conti, H. R., & Gaffen, S. L. (2015). IL-17 Mediated immunity to the opportunistic fungal 
pathogen candida albicans. The Journal of Immunology.  doi:10.4049/issn.1550-6606 

Withers, D. R. (2016, August 16). Innate lymphoid cell regulation of adaptive immunity. 
Immunology. Retrieved September 28, 2016, from 
http://onlinelibrary.wiley.com/doi/10.1111/imm.12639/abstract 
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Effect of Synthetic Rev-Erb agonist SR9009 on Mitochondrial Function
 Ram Srinivas, John St. John
Carbonyl cyanide m-chlorophenyl hydrazone (CCCP) is an inhibitor of oxidative 
phosphorylation due to its activity as a proton ionophore. CCCP binds to protons, 
and shuttles them across the inner membrane of the mitochondria disrupting the 
proton gradient created by the Electron Transport Chain. When CCCP shuttles the 
protons across the inner membrane the potential energy of the gradient is given off 
as heat instead of being used by ATP synthase to produce heat. This experiment 
investigated whether the heat generated by protonophores would be enough to 
offset the effect of acute cold shock in D. Melanogaster. D. Melanogaster groups 
were starved for 24 hours, then exposed to a 5% DMSO solution of 24&mu;M CCCP, 
and .250M sucrose, for 6 hours. The flies were then put in a -.7⅗ freezer, and 
checked in intervals of 1 minute. When the flies stop moving even when agitated, the 
interval they stopped moving is recorded. Preliminary data hasn’t been promising On 
average they die in the fourth minute with a mean of 3.7 minutes. Though formal 
control data is not yet available, preliminary tests we have done with flies unexposed 
to CCCP show similar results. It is likely that the solvent, exposure time, and CCCP 
concentration will be varied in different experimental groups, in order to see if these 
variables are obstructing the consumption of CCCP by the flies. 

Kasianowicz J.  The kinetic mechanism by which CCCP (carbonyl cyanide m-
chlorophenylhydrazone) transports protons across membranes. (1984 July 12 ). Retrieved 
January 31, 2017, from https://www.ncbi.nlm.nih.gov/pubmed/6096547

Lou, P., Hansen, B., Olsen, P., Tullin, S., Murphy, M., & Brand, M. (2007, October 01). 
Mitochondrial uncouplers with an extraordinary dynamic range. Retrieved January 31, 2017, 
from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2267406/

Myung K.  Effects of Hypothermia on Astrocytes Death Due to Depolarization or 
Inhibitors of Glycolysis and Oxidative Phosphorylation. (2016 March 8). Retrieved 
January 31, 2017, from https://synapse.koreamed.org/DOIx.php?
id=10.4097%2Fkjae.1997.32.6.895&vmode=PUBREADER
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The Effect of Margarine on Immune Contribution of Breast Milk
 Emma Straub

     Approximately 81.1% of mothers will breastfeed their children for 6 months after birth. 
Breast milk contains living bacteria and antibodies that contribute to the development of a 
child’s immune system during the first few months of life. Margarine is a common substitute 
for butter. Recently, people have stopped using margarine because it is composed of many 
ingredients, most of which are not healthy due to the high levels of trans fats and saturated 
fats. 

     The purpose of this research was to determine whether or not the presence of butter or 
margarine in breast milk would affect the growth of bacteria, specifically E. coli. Butter and 
margarine were digested using bile and lipase. This digest was added to breast milk and E. 
coli in various concentrations and was allowed to sit for 4 hours. This was subsequently 
plated onto agar and the ability of breast milk to hinder E. coli growth was determined by 
counting colonies. Interestingly, plates that contained butter did not allow as much E. coli 
growth. It was determined that while butter had significant effect on the breast milk’s ability to 
inhibit bacterial growth, margarine did not significantly inhibit breast milk’s ability to fight 
infection. Hence, this research suggests that the addition of butter into a breastfeeding 
mother’s diet will enhance her child’s developing immune system. This recommendation calls 
for judicious addition of the butter to maintain healthy levels of this lipid in breast milk and 
hence increase protection against infection.

Harvard T.H. Chan School of Public Health (Ed.). (2015, May 26). Shining the Spotlight 
on Trans Fats. Retrieved November 1, 2016, from       
https://www.hsph.harvard.edu/nutritionsource/transfats/

LLLI. (2016, October 1). Can Breastfeeding Prevent Illnesses? Retrieved November 1, 
2016, from http://www.llli.org/faq/prevention.html

M'Rabet, L., Vos, A. P., Boehm, G., & Garssen, J. (2008, September 01). Breast-
Feeding and Its Role in Early Development of the Immune    System in Infants: 
Consequences for Health Later in Life. Retrieved November 1, 2016, from 
http://jn.nutrition.org/content/138/9/1782S.full
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Using Antidepressants to Improve Memory Recovery Post Concussion 
 Jennah Whitehill

Concussions occur as a result of blunt force trauma to the head that causes the brain to hit 
the skull.  This trauma causes neuron death which results in the symptoms associated with 
concussions, such as memory loss.  Antidepressants have been shown to stimulate 
neurogenesis in adults; St. John’s Wort (SJW) is an herbal antidepressant which was shown 
to be more effective than a placebo.  Drosophila melanogaster have been used in previous 
research to model concussions.  If concussed Drosophila are treated with SJW prior to the 
concussion, their memory will improve faster than concussed Drosophila that are not 
treated.  The independent variable is the treatment regimen given to the flies and the 
dependent variable is the memory recovery of the flies.  There are four test groups: untreated 
and unconcussed flies, untreated and concussed flies, treated and unconcussed flies, and 
treated and concussed flies.  Concussions will be administered using a High Impact Trauma 
Device and memory will be tested over time using an Aversive Phototaxis Suppression 
Assay.  Treatment will consist of feeding the flies SJW at the maximal tolerated concentration 
determined by a toxicity assay.  As expected, concussion significantly impairs the memory in 
the flies.  Treatment with SJW increased the rate of memory recovery after concussion when 
compared to untreated flies.   There was a statistically significant increase in memory of 
treated flies on days 2 and 4 after concussion but not on day 0.  This data suggests St. 
John’s Wort could be an effective treatment to speed up memory recovery post-concussion.

 

Katzenberger, R., Loewen, C., Wassarman, D. R., Petersen, A., Ganetzky, B., Wassarman, 
D. A. A Drosophila model of closed head traumatic brain injury. Proceedings of the National 
Academy of Sciences of the United States of America, 110(44), E4152-E4159. Doi: 
10.1073/pnas.1316895110

Anacker, C., Zunszain, P., Cattaneo, A., Garabedian, M., Thuret, S., Price, J., Pariante, M. 
Antidepressants increase human hippocampal neurogenesis by activating the glucocorticoid 
receptor. Molecular Psychiatry, 16, 738-750. Doi: 10.1038/mp.2011.26

Ali, Y. O., Escala, W., Ruan, K., Zhai, R. G. (2011). Assaying Locomotor, Learning, and 
Memory Deficits in Drosophila Models of Neurodegeneration. Jove, (49), e2504, 
doi:10.379112504
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The Use of Herbs as a Treatment for Decreased Mobility Associated with Alzheimer’s 
Disease
 Emily Wilson

 Alzheimer’s Disease affects more than 5.4 million people and is rising due to 
the increasing population of the elderly. Resultant symptoms such as memory 
loss, impaired mobility, loss of function, and decreased immune system are 
devastating. While many treatments exist, there is no known cure. The intent 
of this research was to determine whether herbal supplementation could 
alleviate Alzheimer’s symptoms. Wild type Drosophila and genetically altered 
Drosophila possessing the APP gene (which causes Alzheimer’s disease 
through a mutation in the gene resulting in the buildup of neural plaques) 
were subjected to 10 days of herb treatment. Wild type flies were cultured and 
dropped into a flight tube where their recovery flight heights were monitored. 
This was repeated using flies with the APP gene which were fed the same 
herbal supplements such as ginger, garlic, goji berries, elderberries, 
fenugreek, and astragalus. The ability to recover flight at a higher level in the 
flight chamber served as an indicator of positive results from treatment. Wild 
type Drosophila fed fava beans recovered height more slowly, while those fed 
Astragalus and Fenugreek recovered the greatest flight recovery. Research is 
ongoing with the genetically altered flies. It is the hope that this research may 
indicate new ways to help alleviate a devastating neurological disease. 

 

Agamanolis, Dimitri P, M.D. (2016). “Cerebrospinal Fluid”. Neuropathology. 
Accessed August 2016. Last updated August 2016. http:/neuropathology-
web.org/chapter14/chapter14CSF.html

Alexander, A., V. Marfil, C. Li,(2014). “Use of Caenorhabditis elegans as a 
model to study Alzheimer’s Disease and Neurodegenerative Diseases”. 
Frontiers in Genetics. 10.3389/fgene.2014.00279.

Alzheimer’s Association. (n.d.). “Treatments for Behavior”. Avaiable online at: 
http://www.alz.org/alzheimers_disease_treatments_for_behavior.asp 
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Reishi Mushroom as a Treatment for Decreased Mobility Associated with 
Huntington’s Disease
 Victoria Wirt

Ganoderma lucidum (Reishi mushroom) is used to treat chronic fatigue syndrome as 
well as other health issues.  It is possible that Reishi mushroom may help to alleviate 
the symptoms of Huntington’s disease.  One of the major symptoms of Huntington’s 
disease that this research aimed to help was slowed or uncontrolled movement due 
to damaged nerve cells. 

Caenorhabditis elegans which were genetically engineered to exhibit Huntington’s 
symptoms via the possession of the IT15 gene were treated with 25, 50, and 75 
percent solutions of Reishi mushroom.  Non-treated worms served as a control.  The 
time it took for worms to cross a one centimeter grid was monitored.  It was 
determined that the average crawling speed for the non-treated worms was 177 
s/cm, while the average crawling speed for the treated worms was 138 s/cm.  While 
not significant statistically, it did appear that treated worms did move at a higher rate 
of speed.  Further research would entail the use of different dosages of Ganoderma 
lucidum, additional trials, and exploration of the use of different medicinal herbs to 
help alleviate the symptoms of Huntington’s.  This is imperative to help manage this 
devastating neurological disease. 

Huntington's Disease: Hope Through Research. (2016).   Retrieved 
September 26, 2016, from 
http://www.ninds.nih.gov/disorders/huntington/detail_huntington.htm.

Martin, J. B., and Gusella, J. F. (1986).  Huntington’s disease.  Pathogenesis 
and management.  N.  Engl.  J.  Med.  315, 1267-1276.  doi: 
10.1056/NEJM198611133152006

Reishi Mushroom: Uses, Side Effects, Interactions and Warnings - WebMD. 
(2016).  Retrieved September 28, 2016, from 
http://www.webmd.com/vitamins-supplements/ingredientmono-905-reishi 
mushroom.aspx?activeingredientid=905.
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Locating Bone Fractures Using Acoustic Emission in a Wearable Device
 Joshua Burnell

Acoustic Emission (AE) uses the vibrations that an object emits when stressed to detect 
changes in the objects condition. AE has been used in concrete to detect fracturing.  This 
process of structural monitoring could be applied to detect bone fractures in real-time.  
Research done by Ozan Akkaus found that the AE technique could be used for monitoring 
the structural health of bones by detecting peak amplitude of a wave to indicate fracturing. 
This research uses the AE techniques of Akkaus to reliably detect and locate the cracks 
within bones for wearable technology. In the previous year, research focused on the detection 
of fractures, affirming the fact that the peak amplitude is related to the initiation of crack. This 
year the research focuses on the location of bone fractures. The bone is put through multiple 
fatigue test while the AE is monitored. After it is recorded, the AE is analyzed for an estimate 
of the location of the bone fracture using the method of peak amplitude comparison. In this 
process I compare the size of the peak amplitude suggests which sensors are closest to the 
crack, and the position determined by the peak amplitude is compared to the visual position 
for the crack. In the future, I hope to use the comparisons of time of arrival of the peak 
amplitude to triangulate the location of the crack using sound velocity data of the bones. 

Chiu, W., Liew, S., Russ, M., & Wong, L., (2012). Review of techniques for monitoring the 
healing fracture of bones for implementation in an internally fixated pelvis. Medical 
Engineering & Physics, 34(2), 140-152. doi:10.1016/j.medengphy.2011.08.011

Kral, Z., Horn, W., & Steck, J. (2013). Crack Propagation Analysis Using Acoustic Emission 
Sensors for Structural Health Monitoring Systems. The Scientific World Journal, 2013, 1-13. 
doi:10.1155/2013/823603

Towhata, I., & Mao, W. (2015). Monitoring of single-particle fragmentation process under 
static loading using acoustic emission. Applied Acoustics, 94, 39-45. 
doi:10.1016/j.apacoust.2015.02.007
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Development and Testing of a Chitosan Based Biocompatible Moisture Sensor Using 
Conductive Nanoparticle Inks for Monitoring Chronic Wounds
 Spencer Davis

Chronic wounds such as diabetic foot ulcers and surgical sites affect 5.7 million Americans 
and cost the US 20 billion dollars annually. Previous experimentation has shown chronic 
wounds heal faster and more efficiently in moist environments. Currently, the only way to 
check moisture content of the wound bed is to remove all bandaging, yet this results in a 
nonsterile environment and removal of moisture content. This project aims to create a low-
cost, biocompatible moisture sensor using conductive nanoparticle inks and chitosan (a 
natural polymer with coagulant and antibacterial properties). This may allow chronic wounds 
to stay at their optimal moisture content, minimizing bandage changes and reducing possible 
infections; therefore, shortening healing time. Carbon and graphite nanoparticle inks were 
formulated and spread on cotton paper, one group with a single coating and another with two, 
forming four test groups. Each sensor had its impedance tested for five minutes as a base 
reading using a Hantek 3665f logger, then .3mL of a simulated body fluid was exposed to the 
sensor and the increase in impedance was recorded over five minutes. It was found that the 
single coating of graphite conductive ink was the most sensitive and had the highest 
response factor of 2.133 compared to the other response factors of 0.413, 0.176, and 0.125. 
The paper sensors were then assembled with chitosan infused gauze and tested on a 
simulated wound bed.   
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Synthesized Limpet Snail Teeth: An Inexpensive Novel Nanocomposite for Stronger 
Biocompatible Prosthetics
 Soham Dessai
The teeth of limpets, consisting of goethite nanofiber within a softer chitin 
phase, have been proven to be the strongest natural occurring material. A 
bio-inspired organic nanocomposite was modeled after these teeth in an 
attempt to create a material for a biocompatible, high-strength, and 
inexpensive prosthetic. A chitin film was first developed using an existing 
method called the freeze thaw method and was alternately soaked in goethite 
and chitin using a crane made from an in-expensive robotics kit. The number 
of soakings was changed after each trial, starting at 0 soakings and 
incrementally increasing by 10 soakings. The nano-composites were then 
tested for tensile and compression strength and observed under a SEM for 
visual analysis. Preliminary data demonstrates a statistically significant 
difference in the mean and median tensile strength of a film with 0 soakings 
and 10 soakings and a significant difference in the mean and median 
between 10 and 20 soakings. The current polymer under 20 soakings has a 
mean tensile strength of 541.3 MPa which is stronger than any prosthetic 
plastic currently used. Research is still ongoing and data is forthcoming. 

Duan, B., Chang, C., Ding, B., Cai, J., Xu, M., Feng, S., ... & Zhang, L. (2013). High strength 
films with gas-barrier fabricated from chitin solution dissolved at low temperature. Journal of 
Materials Chemistry A, 1(5), 1867-1874.

Haynes, M. L., Nixon, D. M., & Colvin, J. M. (2011). Tensile strength and impact resistance 
properties of materials used in prosthetic check sockets, copolymer sockets, and definitive 
laminated sockets.Journal of rehabilitation research and development,48(8), 987.

Mann, S., Perry, C. C., Webb, J., Luke, B., & Williams, R. J. P. (1986). Structure, morphology, 
composition and organization of biogenic minerals in limpet teeth.Proceedings of the Royal 
Society of London B: Biological Sciences,227(1247), 179-190.
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Comparison of ideal environments for planarian regeneration and human embryonic 
stem cell culturing
 Jahnavi Ramakrishnan, Zoeb Zavery
We compared the ideal environment for regeneration in planarian to the environment 
in in vitro culturing of human embryonic stem cells to determine if there is any 
similarities between these two types of pluripotent stem cells. Studying the 
environments at which they grow and multiply best can also help researchers 
improve the methods used to culture stem cells. Finding a connection between 
planarian regeneration and the development of human embryonic cells can used in 
the future in cancer research since stem cells are being researched as a possible 
solution. To carry out our experiment we first did background research on how 
scientists cultured human embryonic cells (hESC) in vitro, followed by 
experimentation on the planarian by putting them in different environments to 
determine which their ideal environment was. The different environments we tested 
were different temperatures, pH, and whether the environment was dark or light by 
using white light to imitate natural daylight. By doing this we learned about the highly 
sensitive nature of planarian and how their regenerative abilities were only effective 
in room temperature, dark, and neutral environments. With further research on the 
environment of optimal growth of embryonic stem cells, we learned that hESC’s also 
cultured best in neutral, dark environments, however, they differed in that hESC’s 
preferred a warmer temperature to mirror the environment inside the human body 
during embryonic development.  

"Culture conditions for human embryonic stem cells." Reproduction 
(Cambridge, England). U.S. National Library of Medicine, n.d. Web. 17 Feb. 
2017.

Sanden, Boudewijn Van Der, Mehdi Dhobb, François Berger, and Didier 
Wion. "Optimizing Stem Cell Culture." Journal of Cellular Biochemistry. 
Wiley-Liss, 2010. Web. 7 Nov. 2016. 

Vazin, Tandis, and William J. Freed. "Human embryonic stem cells: 
Derivation, culture, and differentiation: A review." Restorative neurology and 
neuroscience. U.S. National Library of  Medicine, 01 Jan. 2010. Web. 19 Feb. 
2017.

Wagner, Daniel E., Irving E. Wang, and Peter W. Reddien. "Clonogenic 
Neoblasts Are    Pluripotent Adult Stem Cells That Underlie Planarian 
Regeneration." Science (New York, N.y.). U.S. National Library of Medicine, 
2011. Web. 7 Nov. 2016. 
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3D Printing Dynamic Splints for Wrist Extension in Amyoplasia Patients to Minimize 
Mass and Cost
 Pauline Schnelzer, Samiha Shibly

In this experiment, 3D printing was used to create a more affordable dynamic splint to 
improve wrist extension and maximize mobility in Amyoplasia pediatric patients.  Currently 
serial casting and dynamic splinting are used to treat amyoplasia related contractors in 
infants.  Serial casting can have dermatological side effects, and negatively affect sleep 
patterns. Current dynamic splints are expensive, ranging from $200-$400, which is an 
additional financial burden on families already facing the medical bills associated with 
childhood disability.

Using 3D printing to create a dynasplint for wrist extension, will minimize mass and cost.  The 
resulting brace will have less side effects than serial casting.  The brace will be printed using 
PLA filament, which is malleable at high temperatures. Warm water molding will be used to 
shape the brace to the child’s hand and wrist so that it applies moderate tension at the 
maximum point of extension for the individual.  For the purpose of this experiment, an 
accurately sized doll will be used in place of a child.  The brace will be placed into hot water 
until malleable, around 10s, then, molded to the child’s hand before being placed in cold 
water until it becomes solid. Based on our preliminary data, the brace will be able to extend 
the wrist as much as 90 degrees, weigh substantially less than the current dynamic splint, 
and will cost $25.  The use of PLA filament and warm water casting results in an affordable 
lightweight cast.  The brace can extend the wrist up to 90 degrees or maximum extension. 
 The open design of the brace allows for minimal dermatological and general risk.

"Infant and Pediatric Wrist Splints." Dynasplint Systems. Dynasplint Systems, Inc., 2012. 
Web. 26 Feb. 2017.

Bevan, Wesley M.D. P., Judith M.D. Hall, Micheal M.D. Bamshad, Lynn M.D. T. Staheli, 
Kenneth M.D. M. Jaffe, and Kit M.D. Song. "Arthrogryposis Multiplex Congenita 
(Amyoplasia): An Orthopae... : Journal of Pediatric Orthopaedics." LWW. Journal of Pediatric 
Orthopedics, Aug. 2007. Web. 26 Feb. 2017.

Rider12. "3D Wrist Brace/ Arm Cast by Rider12." Thingiverse. Thingiverse, 3 Mar. 
2015. Web. 26 Feb. 2017.
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The Effect of sf9 Stem Cells on the Regenerative Properties of   Eisenia fetida
 Jade Alemayehu, Bezawit Delelegn

Will the sf9 stem cells increase the regenerative properties of  Eisenia 
fetida? The independent variable is whether the sf9 stem cells would be 
given or not. The dependent variable is the amount of tissue regenerated 
after 6 days.  The control is the earthworm that does not receive the sf9 stem 
cell. The Red Wiggler was dissected so that it could regenerate. The sf9 cell 
were used to test if the worm would regenerate at a faster rate than the 
control. The mean for the worms that received the sf9 stem cells was 3.59 cm 
and the mean for the control was 0.22 cm. The hypothesis was if the Red 
Wigglers were given the sf9 stem cells, then it would have a faster 
regeneration. From the t-test performed, the p-value equals 0.0001, which 
was extremely statistically significant. The alternative hypothesis was 
supported. The stem cells allowed the tissue of the earthworms to grow back 
at a faster rate. Sources of error could be the incubation environment was a 
cardboard box; thereby being more prone to having bacteria. The next step of 
this experiment would be to start testing other organisms using the sf9 stem 
cells and see if they are also able to regenerate.

"Earthworm." New World Encyclopedia. N.p., (2013). Web. 13 Oct. 2016.  From 
http://www.newworldencyclopedia.org/entry/Earthworm

Earthworm Regeneration. (2013). Retrieved October 12, 2016, from 
http://www.washingtonpost.com/wp-srv/special/metro/urban-jungle/pages/130604.html 

NIH Stem Cell Information Home Page. In Stem Cell Information. National Institutes of 
Health, U.S. Department of Health and Human Services, 2016. 
//stemcells.nih.gov/info/basics/1.htm>
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The Effect of Heat Stress on the HsfA2 Gene in Arabidopsis thaliana
 Hope Fuller

The heat stress stress response of the gene in Arabidopsis thaliana was investigated. As one of the 
twenty-one known heat shock factors in Arabidopsis, it plays a key role in the regulation and 
production of heat shock proteins. These heat shock proteins respond to stressors such as heat, cold, 
UV light, and are crucial during wound healing and tissue remodeling. Recently, much attention has 
been given to the heat stress response in these genes, since global warming could lead to a loss of 
viability food and species extinction in affected plants. Most studies involving the HsfA2 gene analyze 
heat shock mediated transcription regulation, but recent evidence suggests that alternative splicing—a 
post transcriptional event—plays an important role in the heat stress also. The objective of this 
experiment was to examine HsfA2 expression by looking at these splice sites using RT-PCR. Nine to 
eleven day old seedlings were subjected to elevated temperatures of 45C for 20 minute intervals over 
three days. RNA was isolated and synthesized into cDNA using custom oligio primers and then 
analyzed using RT-PCR and gel electrophoresis. A high level of change in gene expression when 
compared to the control group of non-heat stressed individuals would confirm alternate splicing as a 
ubiquitous part of the heat stress response. Further analysis is needed due to inconclusive results, but 
this experiment did reveal that under the same different varieties of the plant grew at different rates, 
revealing that heat is not the only factor responsible for their development. 

Al-Whaibi, Mohammad H. (April 11, 2011) Plant heat shock proteins: a mini review. Retrieved 
from http://www.sciencedirect.com/science/article/pii/S101836471000087X

Silva-Correia, J. et al., Freitas, S. et al., Tavares, R. M. et al., Lino-Neto, T, et al., Azevedo, 
H. (February 26, 2014) Phenotypic analysis of the Arabidopsis heat stress response during 
germination and early seedling development. Retrieved from 
https://plantmethods.biomedcentral.com/articles/10.1186/1746-4811-10-7

Liu, J. et al., Sun, N. et al., Liu, M. et al., Liu, J. et al., Du, B.et al., Wang, X. et al., Qi, X. 
(March 15, 2013) An Autoregulatory Loop Controlling Arabidopsis HsfA2 Expression: Role of 
Heat Shock-Induced Alternative Splicing. Retrieved from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3641227/
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The Effect of Concentration of 25(OH)D on the Level of IL-6 Secretion by B 
Lymphocytes
 Lucy Greenman
Interleukin-6 (IL-6), a cytokine secreted by B lymphocytes, can be pro-inflammatory and is 
elevated in diverticulitis. 25(OH)D has been demonstrated to have anti-inflammatory effects 
in diseases of the colon such as colorectal cancer and inflammatory bowel disease. This 
experiment tests the effect of concentration of 25(OH)D on the level of secretion of IL-6 by B 
lymphocytes. B lymphocytes from a diverticulitis patient were cultured in RPMI with 10% FBS 
by volume until reaching confluency. These cells were transferred to media containing 25
(OH)D in varying concentrations: 10 ng 25(OH)D/mL cell media, 40 ng/mL, and 100 ng/mL. 
Two control groups, B lymphocytes in media alone and B lymphocytes in media containing 
dimethyl sulfoxide, were also be tested. IL-6 secretion was measured using an ELISA, and 
the medians of each control and experimental group were compared. Data analysis showed 
no statistically significant difference between the control and any of the experimental groups. 
This finding could indicate that the concentrations of 25(OH)D tested were not varied enough 
or that the incubation time was not sufficient. Incubation time will be doubled from 48 to 96 
hours in order to give the 25(OH)D a longer time to affect the B lymphocytes. These results 
will be analyzed in order to determine which concentration of 25(OH)D most effectively 
reduces secretion of IL-6 and is the best potential candidate for treatment of diverticulitis. 

Ferguson, L. R., Laing, B., Marlow, G., & Bishop, K. (2015). The role of vitamin D in reducing 
gastrointestinal disease risk and assessment of individual dietary intake needs: Focus on 
genetic and genomic technologies. Molecular Nutrition & Food Research, 60, 119-133. doi: 
10.1002/mnfr.201500243

Maguire, L. H., Song, M., Strate, L. E., Giovannucci, E. L., & Chan, A. T. (2013). Higher 
serum levels of vitamin D are associated with a reduced risk of diverticulitis. Clinical 
Gastroenterology and Hepatology, 11, 1631-1635. doi: 10.1016/j.cgh.2013.07.035

Scheller, J., Chalaris, A., Schmidt-Arras, D. & Rose-John, S. (2011). The pro-and anti-
inflammatory properties of the cytokine interleukin-6. Biochimica et Biophysica Acta, 1813, 5, 
878-888. doi:10.1016/j.bbamcr.2011.01.034
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SSRP1 and SPT16 are involved in the repair of DNA single strand and double strand 
breaks
 Megana Kasavaraju

FACT (facilitates-chromatin-transcription), a histone H2A/H2B chaperone, is 
known to play a role in DNA replication and repair processes. However, it’s 
not known if and how the two components of FACT, SSRP1 and SPT16, are 
involved in repairing DNA strand breaks. To learn more, transformation, 
transfections, western-blots, and immunoprecipitations were done. The 
results show that SSRP1 suppression sensitizes cells to DNA damaging 
agents such as ionizing radiation and methyl methane sulfonate, inducing 
strand breaks. Both SSRP1 and SPT16 are recruited at single-strand-breaks 
(SSBs) and double-strand-breaks (DSBs), and their recruitment at damaged 
sites is dependent upon PARP (poly-ADP-ribosylation) which is a protein that 
helps damaged cell to repair themselves. However, their recruitment is not 
dependent on CK2, which plays a crucial role in cell replication. Furthermore, 
a physical interaction was found between FACT with XRCC1, a SSB repair 
protein. The interaction of FACT with XRCC1 is mediated by the N-terminus 
of XRCC1. These results indicate that SSRP1 and SPT16’s functions are 
coordinated with repair proteins at damaged sites to facilitate DNA-repair. It’s 
important to further understand the interaction between the DNA single strand 
repair protein XRCC1 and the chromosome-remodeling-factor SSRP1. For 
this, a CoIP with wildtype-mutant-proteins and SSRP1 should be done.

Hu, L. (2007, January 5). Human SSRP1 has Spt16-dependent and -independent roles in 
gene transcription. Retrieved February 19, 2017, from 
https://www.ncbi.nlm.nih.gov/pubmed/17209051

Jackson, S. P., & Bartek, J. (2009, October 22). The DNA-damage response in human 
biology and disease. Retrieved February 18, 2017, from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2906700/  

Repairing DNA damage in the human body. (2016, April 13). Retrieved February 19, 2017, 
from https://www.sciencedaily.com/releases/2016/04/160413135701.html

What happens when DNA becomes damaged? (2015, September 2). Retrieved February 18, 
2017, from https://www.nia.nih.gov/health/publication/genetics-aging-our-genes/what-
happens-when-dna-becomes-damaged

Wiesmüller, L., Ford, J. M., & Schiestl, R. H. (2002). DNA Damage, Repair, and Diseases. 
Retrieved February 18, 2017, from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC153783/
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The effect of Polythene Glycol capped Silver nanoparticles vs. Polythene Glycol 
capped Gold nanoparticles on the efficiency of phototherapy
 Anjali Roy, Ram Vegiraju
Photo thermal therapy (PTT) is a developing method that uses light radiation 
for the treatment of cancer. It utilizes heat and photo thermal agents to target 
and kill specific tumor cells. Nanoparticles absorb light strongly and convert 
photon energy into heat quickly and efficiently, thereby making them superior 
contrast agents for PTT. When the PTT agents absorb light, electrons go from 
ground state to excited state. Kinetic energy increases and overheats the 
tumor cells, causing cell/tissue destruction. In the recent years, 
nanotechnology has been combined with photo-thermal therapy as 
nanoparticles have higher photo-stability as well as a strong absorption rate, 
making it a minimally invasive treatment. In our experiment, gold and silver 
nanoparticles were compared to see which is most efficient in phototherapy. 
Paramecium Aurelia were utilized as the “cancer cells” and cultured with 
either gold or silver nanoparticles for a day. They were then heated under 800 
nm of light under a spectrophotometer and observed under a microscope for 
signs of cell death. In order to see which nanoparticle is most efficient, the 
percent of cell death is compared. Experiments are still being conducted for 
further results. In order for there to be a statistically significant difference 
between the nanoparticles, a t-test must be conducted. P-values < .001 will 
be considered insignificant. 

 “Plasmonic Photo-Thermal Therapy (PPTT).” Sciencedirect, Elsevier B.V., 6 Mar. 2011, 
www.sciencedirect.com/science/article/pii/S2090506811000029. Accessed 28 Feb. 
2017.

Zou, Lili, et al. “Current Approaches of Photothermal Therapy in Treating Cancer 
Metastasis with Nanotherapeutics.” Theranostics, Ivyspring International Publisher, 21 
Mar. 2016, www.ncbi.nlm.nih.gov/pmc/articles/PMC4860886/. Accessed 28 Feb. 2017.

“Nanoparticle-Mediated Photothermal Therapy: a Comparative Study of Heating for 
Different Particle Types.” Lasers in Surgery and Medicine., U.S. National Library of 
Medicine, 29 Aug. 2014, www.ncbi.nlm.nih.gov/pubmed/22933382. Accessed 28 Feb. 
2017.
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The Effects of Aquatic Solutes and pH on Chromatin Dimunition in  Tigriopus 
californicus
 Dillon Sohi

Copepods have been known to excise 12–74 Gb from their genome reducing their total 
somatic DNA by ~99% - 80% through a phenomenon known as chromatin diminution. 
Copepods can still survive with this greatly reduced genome because the DNA that is excised 
contains mostly repeated, and therefore unneeded, segments. It is hypothesized that 
chromatin diminution serves as a method to reduce the replication load on an organism. 
Different-sized genomes have even been observed within an individual organism.

The purpose of this research is to expand upon existing information regarding chromatin 
diminution by determining whether the rate of chromatin diminution can be increased by 
exposure to stressful environments. To do this, 3 groups of the copepod, Tigriopus 
californicus, were held in different conditions: high salinity, low pH, and normal marine 
conditions. The DNA from each group was isolated using HotSHOT extraction methods and 
amplified using PCR. The DNA was then digested using the Eco RI restriction enzyme and 
analyzed using agarose gel electrophoresis.

It can be concluded that the experimental groups did not display a greater rate of chromatin 
diminution than the control. This finding does not support the hypothesis that copepods 
subjected to stressed environments experience greater chromatin diminution. Further 
research would include testing different forms of stress such as high pH or temperature to 
help better understand what affects the rate of chromatin diminution.

Wyngaard G., E. Rasch and B. Connelly. 2011. Unusual augmentation of germline genome 
size in Cyclops kolensis (Crustacea, Copepoda): further evidence in support of a revised 
model of chromatin diminution. Available online at: 
https://www.ncbi.nlm.nih.gov/pubmed/21953028

Rasch, E. and G. Wyngaard. 2008. Gonomery and Chromatin Diminution in Mesocyclops 
longisetus (Copepoda). Available online at: http://www.jstor.org/stable/20487715?
seq=1#page_scan_tab_contents

Sun, C., G. Wyngaard, D. Walton, H. Wichman and R. Mueller. 2014. Billions of basepairs of 
recently expanded, repetitive sequences are eliminated from the somatic genome during 
copepod development. Available online at: 
http://bmcgenomics.biomedcentral.com/articles/10.1186/1471-2164-15-186
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A Novel Systemic Approach to Cardiometabolic Dysfunction with Dual Therapeutics
 Marissa Sumathipala
Cardiometabolic disease is a rapidly growing global public health challenge, affecting 25% of 
adults globally and 50% of adults over 60 in the US. Risk of cardiovascular disease, the 
world’s leading cause of death, is greatly increased by metabolic syndrome, a combination of 
type-2-diabetes, hyperlipidemia, and hypertension. 

To address cardiometabolic disease’s many components and underlying molecular pathways 
that span multiple tissues, regulatory proteins FOXO and AMPK were investigated as novel 
dual therapeutics. FOXO and AMPK target key metabolic pathways of oxidative stress 
resistance, fatty-acid oxidation, and insulin signaling in adipose tissue, the central repository 
of lipids, and skeletal muscle, where 80% of glucose uptake occurs. 

AMPK and FOXO were independently expressed in both muscle and adipocytes by creating 
four transgenic Drosophila crosses. Cardiometabolic decline was induced via high-fat/high-
sugar diets. Hemolymph glucose levels were measured spectrophotometrically. Skeletal 
muscles were extracted with ultra-precision thoracic dissections. Abdomens were surgically 
dissected and beating hearts filmed to assess cardiac function. Skeletal muscle, cardiac 
muscle, and adipose tissue were fluorescence-stained and imaged confocally.

AMPK and FOXO proved beneficial in treating both cardiac and metabolic dysfunction. AMPK 
expression in muscle significantly decreased glucose levels by 82%(p<0.05), also enhancing 
flight ability and skeletal muscle structure. FOXO expression in adipoctyes significantly 
reduced cardiac impairments, with decreased heart lipid accumulation and less 
cardiomyofibril disarray. Cardiac function improved by all markers: arrhythmicity improved 
90%, heart rate 46%, and contractility 139%(p<0.05). 

Successfully increasing glucose uptake, improving cardiac function and structure, and greatly 
reducing mortalities, FOXO and AMPK present a novel two-pronged approach to holistically 
address systemic cardiometabolic disease.

Guo, S. (2014). Insulin Signaling, Resistance, and the Metabolic Syndrome: Insights from 
Mouse Models to Disease Mechanisms. The Journal of Endocrinology,220(2), T1–T23.

Cammarato, A., Ahrens, C. H., Alayari, N. N., Qeli, E., Rucker, J., Reedy, M. C., Foster, D. B. 
(2011). A Mighty Small Heart: The Cardiac Proteome of Adult Drosophila 
melanogaster. PLoS ONE, 6(4), e18497. 

Wang, S., Song, P., & Zou, M. (2012). AMP-activated protein kinase, stress responses and 
cardiovascular diseases. Clinical Science, 122(12), 555–573. 
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Unraveling Regeneration: Investigating the Effects of Bone Morphogenetic Protein 
on the Ability for Regenerating Starfish Tissues to Differentiate
 Maria Papadopoulos, Dale Wilson
This study investigated the effects of bone morphogenetic protein 2 (BMP2) on the rate of 
regeneration of starfish coelomic epithelial cells. Previous research indicates this highly 
conserved protein is responsible for the differentiation of stem cells in embryos of 
echinoderms. It was hypothesized that applying a previously researched concentration of 
BMP2 to injured adult starfish cell cultures would result in their observable increase in genes 
associated with regeneration. This was expected due to BMP2’s potential to affect the 
efficiency with which these adult starfish cells undergo the process of cell differentiation in 
response to injury. To conduct this research, coelomic epithelial cells were extracted from 
starfish limbs and cultured in a 1ng/mL media concentration of BMP2. Rt-qPCR was run on 
experimental and control cell cultures to quantify the expression of regeneration associated 
genes within starfish. The expression of Sea Star Regenerative Associated Protease (SRAP), a 
protein necessary for the differentiation of starfish cells in regeneration, and the expression 
of the cellular-structural protein beta-actin were both significantly up-regulated in BMP2 
treated starfish cell cultures. A protease inhibitor was significantly down-regulated in BMP2 
treated starfish cell cultures. The quantification of each target gene’s expression was 
normalized and referenced against GAPDH, a common reference gene.  This research is 
important in order to address the increasing need for regeneration of tissue in vertebrates. 
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Molecular Structure on Photon Absorption
 Jimmy Nguyen

The purpose of this experiment was to examine how the electronegativity of a 
substance will affect the absorbance of photons by testing the effect of light (565 nm) 
on aluminum, water, magnesium sulfate, hydrogen peroxide, and sulfur in order to 
find efficient substances at reducing light pollution. The independent variable was the 
varying substances. The dependent variable was the difference in dark and light 
absorbance. The control groups were the substances without light exposure. The 
mean of differences for aluminum, water, magnesium sulfate, hydrogen peroxide, 
and sulfur were 0.0095, 0.000, 0.0363, 0.000, and 0.0322 respectively. From an 
ANOVA test, the p value obtained was 0.21. Data for aluminum, magnesium sulfate, 
and sulfur were lowered after light exposure but not enough to be statistically 
significant. Ignoring the trials of the transparent substances, magnesium sulfate has 
the highest average electronegativity followed by sulfur then aluminum; this trend is 
then shown through absorbance: magnesium sulfate had the highest absorbance 
difference followed by sulfur, then aluminum; therefore, the data from this experiment 
supports the correlation in which a substance of high electronegativity would suggest 
a high level of photon absorbance. Future thoughts for research on this subject 
would include what substance would be best at absorbing light of all wavelengths in 
the visible light spectrum, how this could be used to create a contraption to absorb 
artificial photons in the environment, and what possible ways are there to remove the 
artificial photons.

Helmenstine, T. (2015) List of Electronegativity Values of the Elements. Retrieved 
from: https://sciencenotes.org/list-of-electronegativity-values-of-the-elements/

Lam, M. (2016) How are photons created and destroyed? (Advanced). Retrieved 
from: http://curious.astro.cornell.edu/about-us/137-physics/general-physics/particles-and-
quantum-physics/805-how-are-photons-created-and-destroyed-advanced

Ping, Kim, T., Galli, G., Choi, K. (2016) Coupled experimental and theoretical study of 
photon absorption and charge transport in BiVO4 photoanodes for solar water splitting. 
Retrieved from: http://adsabs.harvard.edu/abs/2016APS..MARH32013P
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Mimicking the Lotus Leaf: Creating Hydrophobic Cellulose-based Materials Through 
POSS-coating and Modification of Surface Nanoroughness
 Maya Ramani, Sarah Raphael

 Cellulose is an organic, abundant, and inexpensive material that is used to make insulation, 
clothing, and packaging. However, cellulose is hydrophilic and these items are susceptible to 
water damage. Modifying the cellulose so that it has hydrophobic properties can address this 
issue. The lotus leaf is a natural surface that is hydrophobic due to surface nanoroughness 
and an epicuticular wax coating present on the leaf’s surface. This study provides a method 
to modify cellulose acetate through electrospinning techniques and the addition of a 
hydrophobic coating to mimic the hydrophobic properties of the lotus leaf. Electrospinning, a 
method used to create a mesh of interwoven nanofibers, increases the hydrophobicity of a 
material by inducing nanoroughness, which prevents drops of water from spreading over 
surfaces. Polyhedral oligomeric silsesquioxane (POSS) is a superhydrophobic chemical that 
bonds with the surface of the cellulose mesh to create a coating when the mesh is 
submerged in a POSS solution. Hydrophobicity is measured by determining the contact angle 
between a drop of water and the surface of the mesh. This study compares the 
hydrophobicity of uncoated cellulose acetate electrospun meshes to ones coated with POSS, 
and found that meshes coated with POSS were more hydrophobic and sustained this 
hydrophobicity for a longer period of time. The hydrophobic POSS-modified cellulose material 
can be used to create water repellent items that resist water damage and are self-cleaning, 
such as insulation, which needs to stay water repellent to prevent molding and efficiently 
contain heat in an environmentally friendly fashion. 

 

Mahfuz, H., Powell, F., Granata, R., Hosur, M., & Khan, M. (2011). Coating of Carbon Fiber 
with Polyhedral Oligomeric Silsesquioxane (POSS) to Enhance Mechanical Properties and 
Durability of Carbon/Vinyl Ester Composites. Materials, 4, 1619-1631.

Rojas, O. J., & Song, J. (2013). Approaching super-hydrophobicity from cellulosic materials: 
A Review. Nordic Pulp & Paper Research Journal, 28, 216-238.          

Zhang, M., Feng, S., Wang, L., & Zheng, Y. (2016). Lotus effect in wetting 
and self-cleaning. Biotribology, 5, 31
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The Effect of Vanillin Concentration on the Volatility of Citronella Solution
 Pierre-Joseph Karen, Jack Sorensen

Can one avoid mosquitoes without using unnatural chemicals? Citronella 
essential oil is a natural bug repellent but it evaporates quickly leaving the 
wearer unprotected. The goal of this experiment was to decrease the volatility 
of citronella by adding vanillin to make citronella a more practical choice when 
choosing a repellent. In this project the independent variable of vanillin in 
amounts of 1, 3, and 5 mL was added to citronella essential oil in the amounts 
9,7, and five respectively with the control group being 10 mL of pure 
citronella. After the substances were combined they were left to evaporate 
under constant heat and air flow for 1 and 3 hours. After evaporation the 
amount of liquid that evaporated was recorded. The means were 0.567, 
0.567, 0.533, and 0.633.for the one hour trials and 1.00, 1.07, 1.13, and 1.17 
for the three hour trials. The alternative hypothesis was; if vanillin was added 
to citronella essential oil, then the citronella essential oil would decrease in 
volatility. This hypothesis was not supported by the data collected in this 
experiment. The ANOVA test yielded a p-value of 0.480 for the one hour trials 
and 0.080 for the three hour trials. In the experimental tests, the independent 
variable did not have significant effect on the dependent variable. This led to 
the conclusion that the data collected was not statistically significant. Further 
research could explore how different hydrogen based molecules would 
influence intermolecular forces between citronella molecules.

Maia, M. F., & Moore, S. J. (2011). Plant-based insect repellents: A review of 
their efficacy, development and testing. Retrieved October 04, 2016, from 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3059459/

CITRONELLAL. (n.d.). Retrieved October 04, 2016, from 
https://pubchem.ncbi.nlm.nih.gov/compound/7794

Vanillin | C8H8O3 - PubChem. (n.d.). Retrieved October 23, 2016, from 
https://pubchem.ncbi.nlm.nih.gov/compound/vanillin#section=Top
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Developing a Low Cost, Non-invasive Colorimetric Assay to Predict Onset of 
Atherosclerosis
 Surbhi Mathur, Janie Wu

Cardiovascular disease is the leading cause of death worldwide. Its main origin is 
atherosclerosis: a deadly condition that displays virtually no symptoms as it develops, leaving 
early detection as the only key to its effective prevention. Elevated concentrations of the 
compound trimethylamine N-oxide (TMAO) in blood and urine has been found to accurately 
predict risk for atherosclerosis; however, widespread application of its risk-assessment 
abilities is limited by extremely costly methods of quantification. This research aims to 
develop a non-invasive, low cost risk assessment test for atherosclerosis by utilizing color-
changing chemical indicators to quantify TMAO.

A solution of TMAO was created, reduced to trimethylamine (TMA), and had its pH manually 
adjusted to ensure optimal binding ability to colorimetric indicators. Using this solution, TMA 
solutions of six different concentrations were created in four sets based on patient sample 
concentrations. Solutions of four colorimetric indicators were created: thymolphthalein, 
bromocresol green, bromophenol red, and tetraiodophenolsulfonephthalein. Six strips of filter 
paper were dipped in each indicator solution and laid out to dry. Each set of indicator strips 
was dipped into and exposed to the six different TMA concentration solutions and again laid 
out to dry. Pictures of each set were taken and RGB color changes between concentrations 
were determined with color-evaluation software to determine the ability of each indicator to 
accurately quantify TMAO and thus predict onset of atherosclerosis. Data is forthcoming and 
on track to be completely collected by April.

Li, Z., Li, H., LaGasse, M.K., & Suslick, K.S. (2016). Rapid quantification of trimethylamine. 
Analytical Chemistry, 88, 5615-5620. doi:10.1021/acs.analchem. 6b01170

Tang, W., Wang, Z., Levison, B., Koeth, R., Britt, E., Fu, X., Wu, Y., & Hazen, S. (2013). 
Intestinal microbial metabolism of phosphatidylcholine and cardiovascular risk. The New 
England Journal of Medicine, 368, 289-292. doi: 10.1016/j.jvs.2013.06.007

Senthong, V., Li, X., Hudec, T., Coughlin, J., Wu, Y., Levinson, B., Wang, Z., Hazen, S., & 
Tang, W. (2016). Plasma trimethylamine N-oxide, a gut microbe-generated 
phosphatidylcholine metabolite, is associated with atherosclerotic burden. Journal of the 
American College of Cardiology, 67, 2620-2628. doi: 10.1016/j.jacc.2016.03.546
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The Effect of pH and UV on the Degradation of Triclosan
 Yuxuan Yang

Triclosan (2,4,4&prime;-trichloro-2&prime;-hydroxydiphenyl ether) is an antimicrobial agent 
that, because of its favorable safety profile, has been incorporated into a variety of many 
personal care products, including deodorant soaps, underarm deodorants, and health care 
personnel handwashes. In the past, triclosan was considered to be safe and low-toxic. 
However, with its widespread use, it is the most prevalent contaminant not removed by 
typical wastewater treatment plants. The detected content in the environment is getting 
higher and higher. The potential risk for antibiotic resistance and endocrine disruption from 
human exposure to triclosan is also getting higher. Thus, it is important to design the possible 
treatment for triclosan and to protect the ecosystem.

The past research has suggested that the ultraviolet light and the pH of the solution could 
affect the degradation of triclosan. In this experiment, the effect of UVA, UVB on the 
degradation of triclosan, and the effect of pH value on the degradation of triclosan are tested. 
Bacteria E-coli is cultured in LB broth. By putting the prepared LB broth into the triclosan 
solution after the treatment, the effect can be visualized.

After the experiment, UVB and pH appears to be more efficient for triclosan degradation.
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Model Based Projections of Zika and the Subsequent Effects in African Countries
 Morgan Freiberg
The recent Zika epidemic in South America has threatened the health of thousands of 
newborns and many adults, leaving behind massive economic burdens for the countries 
affected. With much of Africa environmentally suitable for the spread of Zika, an epidemic is 
possible. This project combines the classic Kermack-McKendrick SIR model (ds/dt = -
&beta;∙s∙i, di/dt = &beta;∙s∙i-&gamma;∙i, dr/dt = &gamma;∙i) with the vector spread infection 
dynamics work of Smith and McKenzie (&beta; = C= (⅗⅗2⅗&minus;⅗/⅗)/g, Ẋ = &Delta;i =di/dt =( 
⅗⅗2⅗⅗⅗&minus;⅗⅗/ ( ⅗+⅗⅗⅗)) (⅗(1&minus;⅗&minus;⅗))&minus;⅗⅗, where X=i) to create models that 
predict the movement of people between the three groups of susceptible, infected, and 
removed. With known and estimated demographic and environmental factors, this model can 
be applied to any country or geographic area. On average, current computations 
demonstrate that the number of microcephaly cases that would result from an epidemic is 
equal to 0.0314198% of the total population in the country. Also, an average of 0.1349321% 
of the total population would contract Zika and, as a result, be inflicted with Guillain-Barre 
Syndrome (GBS). These are consequences of a predicted average of 13.49484% of the total 
population of the studied countries contracting Zika and 2.698968% of the total population 
being symptomatic. Further analysis and improvements will be made to include more 
countries, compute economic impacts of Zika and its consequential effects, and consider 
governmental intervention or prevention measures, in order to improve the accuracy of the 
predictions. 

Messina, Jane P. et al. "Mapping Global Environmental Suitability for Zika Virus." ELife 
Sciences. ELife, 19 Apr. 2016. Web. Sept. 2016. 

Perkins, Alex. "Model-based Projections of Zika Virus Infections in Childbearing Women in 
the Americas." The Preprint Server for Biology. BioRxiv, 12 Feb. 2016. Web. Sept. 2016. 

Smith, David L., and F. Ellis Mckenzie. "Statics and Dynamics of Malaria Infection in 
Anopheles Mosquitoes." Malaria Journal 3.1 (2004): 13. BioMed Central. Web.
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Using Bioinformatics to Predict Treatments for New Diseases: The Zika case
 Aanchal Mathur
Zika causes no symptoms and has no specific vaccine or treatment as of 
now; however, the recent outbreak in Brazil showed to have devastating 
effects on babies that face mild to severe Microcephaly. The concern now is 
the detrimental effects of the outbreak on Brazil’s economy in the financial 
support of the babies in the future, as the affected babies will require this 
support from the government. Zika can be transmitted through mosquitoes in 
the same way that the dengue and chikungunya viruses are transmitted and 
was previously classified as fairly harmless to adults. As more research 
continues, Zika may cause infections in adults such as Guillain-Barré 
syndrome (GBS), a sickness of the nervous system. This project takes 
advantage of the multiple proteins that the Zika virus contains and seeks to 
find the similar proteins in other organisms or viruses. The first step is to 
identify all the proteins Zika contains and find similar proteins in other 
organisms and drugs that work on those specific proteins through the use of 
databases. By doing this you can identify drugs that can potentially work in 
Zika.  This will fast forward the development of treatments for new diseases. 

Krauer, F., Riesen, M., Reveiz, L., Oladapo, O. T., Martínez-Vega, R., Porgo, T. V., … WHO 
Zika Causality Working Group. (2017). Zika Virus Infection as a Cause of Congenital Brain 
Abnormalities and Guillain–Barré Syndrome: Systematic Review. PLoS Medicine, 14(1), 
e1002203. http://doi.org/10.1371/journal.pmed.1002203

Fellner, C. (2016). Zika Virus: Anatomy of a Global Health Crisis. Pharmacy and 
Therapeutics, 41(4), 242–253.

Armstrong, N., Hou, W., & Tang, Q. (2017). Biological and historical overview of Zika 
virus. World Journal of Virology, 6(1), 1–8. http://doi.org/10.5501/wjv.v6.i1.1

Malone, R. W., Homan, J., Callahan, M. V., Glasspool-Malone, J., Damodaran, L., Schneider, 
A. D. B., … Zika Response Working Group. (2016). Zika Virus: Medical Countermeasure 
Development Challenges. PLoS Neglected Tropical Diseases, 10(3), e0004530. 
http://doi.org/10.1371/journal.pntd.0004530

 Ekins, S., Mietchen, D., Coffee, M., Stratton, T. P., Freundlich, J. S., Freitas-Junior, L., … 
Andrade, C. (2016). Open drug discovery for the Zika virus. F1000Research, 5, 150. 
http://doi.org/10.12688/f1000research.8013.1
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Analysis of Sequence Alignment Tools Used to Create Animal Models for Myeloid 
Leukemia Factor 2 (MLF2) Gene
 Anusha Prasad

The experiment was completed in order to determine which sequence alignment, multiple 
sequence or pairwise, is most efficient in producing animal models for the Myeloid Leukemia 
Factor 2 (MLF2) gene. This was done by selecting two programs using multiple sequence 
alignment (Clustal Omega and MUSCLE) and two other programs utilizing pairwise alignment 
(Needle and LALIGN). A human protein sequence was compared with protein sequences 
from both Rhesus monkeys and mice. The sequences were inserted into the aforementioned 
algorithms, and the time required for each program to analyze both sequences was recorded. 

The databases did not show statistical significance among their mean difference (P-values 
ranged from 0.0621 to 0.8952, ANOVA). Although there was variation among timings within 
the 25 trials for the databases, they had fairly consistent time ranges. Thus, one can conclude 
no program is more efficient than the other.

Errors appeared when testing within separate days. Since there was additional time for rest 
between tests, the program runs may have not required as long for later alignments. Since all 
programs proved to be evenly efficient, any such program can be used to construct a 
phylogenetic tree for MLF2.  This evolutionary tree provides researchers with a variety of 
animals that contain the gene. This allows for drug developers to test prospective medication 
on the organisms in hopes of furthering disease treatment research. If treatment among these 
organisms proves successful, novel drugs may produce comparable positive results within 
humans as well. 

Corpet, F. (1988, October 14). Multiple sequence alignment with hierarchical clustering. 
Nucleic Acids Research, 16, 10881-10890. doi:10.1093/nar/16.22.10881

Edgar, R. C. (2004, February 24). MUSCLE: Multiple sequence alignment with high accuracy 
and high throughput. Nucleic Acids Research. doi:10.1093/nar/gkh340

Potter, R. M. (2008). Constructing Phylogenetic Trees using Multiple Sequence Alignment. 
University of Washington. Retrieved November 27, 2016, from 
http://www.tacoma.uw.edu/sites/default/files/global/documents/institute_tech/rpotter.pdf
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Modeling Parkinson’s Disease Clinical Data
 Deval Parikh, Pradyumna Simha

The motivation behind our project stems from a dedication to analyzing Parkinson’s data in 
order to build a successful model to verify if a person has the disease. Parkinson’s isn’t as 
well understood as most other diseases; there is not a single universal test to diagnose a 
patient for Parkinson's disease. Parkinson’s patient data can be analyzed through machine 
learning in order to predict outcomes. Using excel to prepare the data, and WEKA to find a 
correlation within the organized patient data, a model can then be used to learn from the data 
and predict using completely new patient data. If We use Data Analysis and machine 
learning, then we will be able to successfully model Parkinson’s data because Parkinson’s is 
a disease that can be modeled, using machine learning technology. 

 We obtained a 70% correlation of the data variables and patients having the disease in 
WEKA, and a model can be created from that. This model can then be used to verify patient 
data from new patients and doctors seeking information on whether or not the patient has the 
disease.

Parkinson's Progressive Markers Initiative. (n.d.). Retrieved February 27, 2017, from 
http://www.ppmi-info.org/about-ppmi/

Symptoms and Signs | Parkinson's Disease. (n.d.). Retrieved February 27, 2017, from 
https://www.michaeljfox.org/understanding-parkinsons/living-with-pd/topic.php?
symptoms&navid=symptoms
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Establishing a Correlation Between Regional Variances in Virginia and Radon Levels 
Present
 Adam Alford, Ethan Campbell
Radon is a radioactive gas which seeps into homes foundations over time. This 
buildup can be dangerous to residents as it is radioactive and high levels can greatly 
increase the risk of developing lung cancer. How does geographic location and other 
environmental factors affect levels of radon present in different regions? Data on 
radon levels for each house would be calculated from a set of two instruments. 
These instruments average and s=display levels after two days and are 
subsequently passed between houses. Afterword, data analysis and profile building 
for each house allow for data analysis and interpretation. Locations with high 
amounts of exposure to water, both above ground and below, display the highest 
radon levels by a significant factor. While the study showed a strong effect between 
water and radon levels, more tests would have to occur in able to determine which 
variables affect the radon level the most. 

Chen, Jing, and Deborah Moir. "The Concept of Equivalent Radon Concentration for 
Practical Consideration of Indoor Exposure to Thoron." International Journal of 
Environmental Research and Public Health 9.1 (2012): 286-93. ProQuest. Web. 26 Oct. 
2016.

Committee on Health Risks of Exposure to Radon (BEIR VI). Health Effects of Exposure to 
Radon, BEIR VI. Washington, DC: National Academy Press; 1999.

Mosley, R. B. "A Simple Model for Describing Radon Migration and Entry into 
Houses." DOE/et al 29th Hanford Symp on Health and Environ: Indoor Radon and Lung 
Cancer: Reality or Myth?, Part 1, Richland, WA (1990). Web. 26 Oct. 2016.
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The Effect of Bioelastomeric Foam on Filtering Pb2+ from Water
 Yosif Bakhsh, Chandler Dean

The purpose of the experiment is to test the absorption capabilities of a 
natural bioelastomeric foam to filter out different heavy metals from polluted 
water.  The foam is 60 wt. % of spent coffee powder and 40 wt. % of silicone 
elastomer, combined using a sugar leaching technique.  The goal was to 
raise the particle absorption of Pb2+ ions from polluted water to a safe 
drinking level by increasing the volume of bioelastomeric foam which was 
used.  For the experiment, 500mL of polluted water with consistent 
concentrations of Pb2+ ions were run through differing amounts of the foam.  
By changing the volume of foam (independent variable) used to filter out the 
heavy metals, it reduced the total amount of Pb2+ ions (dependent variable) 
from the polluted water source from the original 55% to around 85%.  The 
means was roughly 72%.  From the ANOVA test, the p-value was 0.03. The 
original hypothesis is supported, that if the volume of bioelastomeric foam 
used is increased in the filtration of Pb2+ ions from water then there will be an 
increase absorption rate of heavy metals allowing the water to become safe 
for consumption.  The data was statistically significant.  There was error in 
curating the foam which could have affected the results.  The bioelastomeric 
foam absorbed much less Pb2+ ions from the water than predicted. Future 
studies could see if different variations of spent coffee and silicone elastomer 
can be mixed to produce a higher absorption rate of heavy metals from water.

Athanassiou, A., Bayer, I., Chavan, A., Fragouli, D., Laucier, S., and Pinto, J. 
(2016) Spent coffee bioelastomeric composite foams for the pb2+ and Hg2+ 
from water. ACS Sustainable Chemistry & Engineering. 4 (10).

Woodford, C. (2016, June 05). Water pollution: An introduction to causes, 
effects, solutions. Retrieved February 23, 2017, from 
http://www.explainthatstuff.com/waterpollution.html
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Observing the Effect of Carbon Dioxide on Stomatal Productivity
 Katharine Brunotts, Eve Coleman
Pollution causes the Earth’s atmosphere to retain heat. This causes the rate of global 
warming to increase unnaturally. An abundant pollutant is carbon dioxide (CO2 ). Plants 
serve as air filters by converting CO2 to oxygen which is needed to maintain homeostasis in 
the atmosphere. The point at which plants are no longer effective filters is unknown. If CO2 
levels continue to rise exponentially, the rate at which a plant can filter CO2 at the projected 
level for 10 years will decrease. 
The goal was to find this point by measuring the growth of 3 bean plants over the course of 7 
days. Each plant received a different level of carbon dioxide. The independent variable was 
the varying CO2 levels, the dependent variable was the growth of the plants. The water, soil, 
and sunlight were controlled. 
The plant exposed to the projected level of CO2 for 10 years into the future grew faster than 
the plant exposed to the current CO2 level. However, the plant exposed to the projected level 
of CO2 for 100 years into the future had a stunted growth. This indicates that a level between 
500 and 670 parts per million of CO2 decreases the stomatal productivity of these plants. 7 
days is not sufficient to come to a conclusion about the everlasting effects of each CO2 level. 
Further research could explore the genetic engineering of plants to better adapt to CO2 
levels, the point at which the Earth will be relatively unfilterable and alternative methods of 
filtration. 

Watkins, T. (2009, September 05). The Direct and Indirect Effects of Increased Carbon 
Dioxide on Plant Growth. Retrieved August 8, 2016, 
from http://www.sjsu.edu/faculty/watkins/CO2plants.htm

Carbon Cycle and the Earth's Climate. (2013, March 08). Retrieved August 25, 2016, 
from http://www.columbia.edu/~vjd1/carbon.htm

Taub, D. (2010, October 17). Effects of Rising Atmospheric Concentrations of Carbon 
Dioxide on Plants. Retrieved July 22, 2016, 
from http://www.nature.com/scitable/knowledge/library/effects-of-rising-atmospheric-
concentrations-of-carbon-13254108 
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Is Fracking Responsible for the Recent Increase in Earthquakes in Virginia?
 Elizabeth Budhai

Earthquakes in Virginia have increased dramatically over the past decade and a half.      
Throughout this timeframe, due to recent technological advances, there has also been an 
increase in the production of natural gas through a process called fracking.  The research 
attempts to determine if there is a correlation between fracking and the recent increase in 
seismic activity in Virginia. Attempts to find a correlation between earthquakes and fracking 
have not adequately addressed the problem while other research simply denies that a 
correlation exists. By mapping out fault lines, drilling sites where fracking occurred, and 
where all earthquakes in Virginia have been recorded, this research could provide evidence 
of a correlation.  Initial data collection for drilling sites consisted of data from the Marcellus 
Shale.  Further investigation into seismic activity, however, prompted additional research to 
include all fracking sites in Virginia since increased earthquake activity was not isolated to the 
Shale.  Data is currently being organized and will be statistically analyzed in order to 
establish whether or not a correlation exists. 

This research will provide more information about the underlying cause of the increase in 
seismic activity in Virginia, and may also help shed light on earthquake activity in general.  
This insight could prove useful in attempts to prevent earthquakes by encouraging the need 
for investigating alternative methods of natural gas extraction that do not disrupt the natural 
rock formations that leads to potential earthquake activity. 

Natural Gas Resources in Virginia. (n.d.). Retrieved October 20, 2016, from 
http://www.virginiaplaces.org/geology/naturalgasresources.html

Hydraulic Fracturing in Virginia. (n.d.). Retrieved November 27, 2016, from 
https://www.dmme.virginia.gov/dgo/HydraulicFracturing.shtml
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The Effects of Manmade Dams on the Water Flowing Through Them
 Seth Casteel
The earth is constantly polluted by humans and is filled with a high level of 
chemicals that can be very harmful to the ecosystem and people. The 
creation of manmade dams has the potential to have a significant effect on 
the ecosystem around it because the majority of it relies on the water 
systems. The slowing of water created by dams is likely to increase the 
amount of pollutants in the water and create a higher likelihood of carrying 
diseases. The hypothesis is as follows If the water is tested prior to reaching 
the reservoir and throughout until after it has exited the dam, then the water 
will increase in pollution levels and build up bacteria amounts as it moves 
towards, though, and out of the reservoir because of an increase of incoming 
water combined with a significantly slowed water flow. The procedure was 
done in three parts. First I selected locations and collected samples, then I 
tested the samples, and last I created conclusions based on the results. The 
data collected showed a significant increase in nitrates at the outflow location 
just past the reservoir from a 0.4 in the tributaries, a 0.2 in the middle of the 
reservoir, and all the way up to a 1.0 in the outflow location tested. In 
conclusion the hypothesis was proven by the results of the testing done 
because the nitrates did increase. 

Schmidt, John C., Robert H. Webb, and Michael Collier. Dams and Rivers - a 
Primer on the Downstream Effects of Dams. N.d.: n.p., 1996. Print.

"Environmental Impacts of Dams." International Rivers. International Rivers, 
n.d. Web. 22 Feb. 2017.
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The Effect of Microplastics on Brine Shrimp
 Jasleen Chawla, Anusha Kotapalli

The purpose of this experiment is to test the effects of primary microplastics, 
plastics found in personal care products, on the survival of  small aquatic organisms 
using brine shrimp, Artemia salina. To test the survival of brine shrimp, two 24-well 
plates were used containing simulated ocean water with two brine shrimp in each 
well. Two groups were used: a control group and an experimental containing 
microplastics. Survival of brine shrimp was recorded. 

 Preliminary results show that microplastics had a direct effect on the survival of the 
48 brine shrimp in each group. After the third day, all the brine shrimp in the 
experimental group died while the control group all survived. Data analysis from 
multiple trials is pending.

The brine shrimp are passive filter feeders;  the microplastics presumably 
accumulated in their digestive tract causing obstruction.

Future research could investigate using another microorganism to compare their 
effects in survival with brine shrimp or adding different sized microplastics to 
compare their time of survival. It is important to lower the amount of microplastics 
in personal care products, so there can be fewer problems in the aquatic organisms. 

Koelmans, A. A. (2013). Leaching of plastic additives to marine organisms. Environmental Pollution, 
187, 49-54. doi.org/10.1016/j.envpol.2013.12.013

Sorgeloos, P. (2001). Use of the brine shrimp, Artemia spp., in marine fish larviculture. Aquaculture, 
200, 147-159. dx.doi.org/10.1016/S0044-8486(01)00698-6

Sullivan, C. O. (2014). Microplastics: An issue of scale. International Pollution Issues. Department of 
Geography, Hunter College, City University of New York, 2014. Retrieved from 
https://intlpollution.commons.gc.cuny.edu/microplastics-an-issue-of-scale/
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The Effect of Fertilizer Runoff from Suburban Development on Goose Creek Water 
Quality
 Addison Chen

Suburban development, accompanied by excess fertilizer use in golf courses and family 
homes along the end of Goose Creek, such as Goose Creek, River Creek Club, and 
Lansdowne, may lead to an increase in fertilizer pollution in Goose Creek. Goose Creek is a 
tributary to the Potomac and Chesapeake watersheds. Increased levels of nutrients from 
fertilizer cause algal blooms and decreased levels of dissolved oxygen. Cellular respiration 
requires specific oxygen levels, and many aquatic organisms can only survive with specific 
dissolved oxygen levels. Low levels of dissolved oxygen could damage the surrounding 
ecosystem. This is an upcoming issue as suburban housing and golf course development 
continues in the surrounding area. In order to determine the effect of possible fertilizer runoff 
on the dissolved oxygen levels, phosphate, nitrate, temperature, and dissolved oxygen tests 
were taken at locations along Goose Creek using GeForm-ArcGIS. Means of dissolved 
oxygen and phosphate levels at each test point were compared and found to be significantly 
different by location (p less than 0.05, T test and ANOVA test). The effect of phosphate levels 
and proximity to nearest golf course (determined by GeoForm-ArcGIS) was examined and 
determined to be significant (p less than 0.05, ANOVA). Thus the closer to the golf course 
the more phosphate was found in the water (p less than 0.05, ANOVA). Results may be due 
to fertilizer pollution and runoff may be detrimental to water quality in Goose Creek with 
repercussions capable of damaging the Potomac and Chesapeake watersheds.

Brown, P. F., Groeger, A. W., Kelsey, T. C., & Tietjen, T. E. (1997). Water quality of the San 
Marcos River. The Texas Journal of Science, 49(4), 279+. Retrieved from http://gato-
docs.its.txstate.edu/jcr:a05ec8f6-e8c9-4d54-a43e-
0bd4793109a3/WQ_San_Marcos_River_11_1997.pdf

Callender, E., Carter, V., Hahl, D. C., Hitt, K., & Schultz, B. I. (Eds.). (n.d.). A Water-Quality 
Study of the Tidal Potomac River and Estuary - An Overview. Retrieved November 5, 2016, 
from https://pubs.usgs.gov/wsp/2233/report.pdf

Winter, J. G., Somers, K. M., Dillon, P. J., Paterson, C., & Reid, R. A. (2002). Impacts of Golf 
Courses on Macroinvertebrate Community Structure in Precambrian Shield Streams. Journal 
of Environment Quality, 31(6), 2015. doi:10.2134/jeq2002.2015Winter, 
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The Effect of Crumb Rubber Infill on Danio Rerio
 Hana Cho, Cody Youngblood

How will the amount time the artificial turf pellets spent on the field from three LCPS high 
schools affect the hatch rate of Danio rerio embryos when the pellets are present in the 
water? If rubber pellets were placed on the fields less than one year ago, they will be more 
toxic and affect Danio rerio embryo hatch rate more negatively than pellets put on a in 
excess of five years. Four factors were tested with crumb rubber taken from three different 
high schools as well as a group with no exposure to crumb rubber. The pellets were soaked 
in 250 mL beakers for four weeks. Twenty five embryos were transferred into their 
designated petri dishes and photographed once a day for seven days to determine changes 
in hatch rates. 

Embryos exposed to turf pellets had significantly delayed hatch rates (P less than 0.05, chi 
Square) than those not exposed to turf pellets on each day except for day seven. On average 
the embryos that was not exposed to the turf pellets hatched on average 30% faster than 
those that were exposed to turf pellets. 

Future research should include specific details on the amount of exposure needed to affect 
hatch rate of fish and in-depth research into what goes into making crumb rubber for schools. 
This would help to make future research more specific in numbers and results. If research 
continues, it could settle doubt concerning the possible dangerous nature of crumb rubber on 
school fields and exposure to aquatic organisms.

Mattina, M.I., M. Isleyen, W. Berger and S. Ozdemir. 2007. Examination of Crumb Rubber 
Produced from Recycled Tires. Prepared for The Connecticut Agricultural Experiment 
Station. 6 pages.

Zhang, J., Han, I., Zhang, L., & Crain, W. (2008, August 27). Hazardous chemicals in 
synthetic turf materials and their bioaccessibility in digestive fluids. Journal of Exposure 
Science and Environmental Epidemiology, 18(6), 600-607. doi:10.1038/jes.2008.55

Choi, J. S., Kim, R., Yoon, S., & Kim, W. (2016). Developmental Toxicity of Zinc Oxide 
Nanoparticles to Zebrafish (Danio rerio): A Transcriptomic Analysis. National Center for 
Biotechnology Information, 11(8). doi:10.1371/journal.pone.0160763
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The Relationship of Mulch Volcanoes on Root Collar Disorders 
 Jordan Davis

Root collar disorders are dangerous pathogenic fungi that infects a tree. A common practice 
in the landscape maintenance industry is to over-mulch trees. Excessively mulched trees are 
referred to as “Mulch Volcanoes” and may prohibit healthy growth, causing stress on the tree. 
Once the roots are weakened by the mulch volcanoes, they remain shallow, allowing them to 
be more readily exposed to pests and pathogens. This project focuses on validating the 
hypothesis that mulch volcanoes cause root collar disorders, which lead to decline and death 
of the tree. Trees with mulch 4 inches or greater were measured by the soil line and root 
flare. The soil line measurement reveals the depth of mulch, and the root flare measurement 
indicates how much mulch covers the roots. Also, the diameter of the trunk was measured, 
showing the approximate age of the tree. The independent variable is depth of the mulch, 
and the dependent variable is root collar disorder. Of the 97 trees investigated, 62% have 
mulch volcanoes greater than 4 inches and 94% of those show signs of root collar disorder. 
Out of the 37 trees of 4 inches and less, 32% of the 38% of trees show signs of root collar 
disorder. The statistical analysis is conducted using Fisher’s Exact Test. The one-sided P-
value is less than .0001 indicating it is extremely significant. The odd’s ratio is 29.167, 
indicating trees with mulch greater than 4 inches are 29.2 times more likely to receive root 
collar disorder compared to trees with mulch of less than 4”. 

Day, S. D., Watson, G., Wiseman, P. E., & Harris, J. R. (2009). Causes and consequences of 
deep structural roots in urban trees: From nursery production to landscape 
establishment.Journal of Arboriculture,35(4), 182.

Gouin, F. R. (1983). Over-mulching, a national plague.Weeds, Trees, and Turf, 22.

Smiley, E. T. (1992). Root collar disorders. Bartlett Tree Research Laboratories, Charlotte, 
NC Shade Tree Tech. Rep. ND, 9.
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The Effects of Algal Bloom Species on Neuron-Associated Flight Mobility in 
Drosophila melanogaster
 Rebecca Goodhart

Certain algal toxins are known or highly suspected to cause neurological, spatial, and/or 
motor problems in animals like California sea lions (Zalophus californianus).  Biotoxins that 
algae produce are usually present in such small quantities that organisms are not affected, 
but when algal populations bloom into enormous populations (known as harmful algal 
blooms), the toxins become more highly concentrated. These toxins are further concentrated 
when fish eat the algae and when birds then eat the fish. The spatial awareness problems 
that algal toxins caused in sea lions could cause flight navigation problems in birds once they 
consume concentrated doses of toxin. 

The purpose of this research was to determine if the effects of potentially toxic algae on flight 
ability is a cause for concern.  Drosophila melanogaster were used as a substitute for birds.  
Fruit flies were raised with food contaminated with the Gymnodinium genus of algae to 
determine whether or not this genus had an effect on these flies’ spatial navigation.  To test 
the flight ability of the flies, they were injected into a flight tube and their ability to recover was 
monitored.  Flight recovery at high areas of the tube indicated that the toxins had little effect.  
Current testing indicates that this particular genus of algae does not have a significant effect 
on flight ability.  Further research could employ algae species that are known to be more 
toxic and involve different organisms that rely on flight.  These possible effects merit further 
research into how algal toxins can affect flight ability. 

Babcock, D. and B. Ganetzky.  2014.  An improved method for accurate and rapid 
measurement of flight performance in Drosophila.  Available online 
at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4089396/

Cook, P., C. Riechmuth, A. Rouse, L. Libby, S. Dennison, O. Carmichael, K. Kruse-Elliott, J. 
Bloom, B. Singh, V. Fravel, L. Barbosa, J. Stuppino, W. Van Bonn, F. Gulland and C. 
Ranganath.  2015.  Science 350, no. 6267:  1545-1547.

Costa, P., A. Robertson and M. Quilliam.  2015.  Toxin profile of Gymnodinium catenatum 
(Dinophyceae) from the Portuguese coast, as determined by liquid chromatography tandem 
mass spectrometry.  Available online at: https://www.ncbi.nlm.nih.gov/pubmed/25871287
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The Effect of Global Warming on Storms
 Emily Goulet

Global warming is a growing problem that the Earth is experiencing. Global warming raises 
the surface temperature of the planet. In relation, storms are caused by the rising of warm air 
into the atmosphere. The experiment conducted was to help to determine if global warming 
causes more storms. Previous work has failed to address the relationship between global 
warming and storms specifically. However, studies have been conducted to help demonstrate 
that the established increase in carbon dioxide has caused an increase in global 
temperatures. The research involved gathering sources that helped to explain the 
complexities of storm formation, the increase in global temperatures over the years, and any 
possible link between the two. Various graphs were collected and compared in order to 
visually determine if there could possibly be a link.  Additional data is currently being 
collected in order to best represent the general trends over the past two decades. Once this 
data has been collected and organized it can be tested in order to determine if a true 
correlation exists.

This research will serve to inform and better prepare the population.  It is important to 
acknowledge the impact that global warming will have on the planet and plan for the future.  
If storms continue to increase in severity and frequency, our generation needs to prepare the 
future generations.  If global temperatures continue to increase, and a direct correlation 
exists between rising temperatures and storm occurrences, we can protect ourselves by 
being best prepared.

 

Riebeck Holli. (2010 June 3). NASA Observatory. Retrieved January 17, 2017, from the 
NASA  Institute:  http://earthobservatory.nasa.gov/Features/GlobalWarming/page2.php
 
Is Global Warming Linked to Severe Weather? (June 17, 2011). Retrieved January 17, 2017, 
from the Union of Concerned 
Scientists: http://www.ucsusa.org/global_warming/science_and_impacts/impacts/global-
warming-rain- snow-tornadoes.html#.WH8QtYWcGYM
 
Juerg. (January 14, 2007). Causes and Effects for Global Warming. Retrieved on January 17, 
2017, from the Time for Change Web. site: http://timeforchange.org/cause-and-effect-for-
global-warming
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An Alternate Proposal for the Route of the Dakota Access Pipeline to Minimize 
Adverse Impacts on Environmental Health
 Culley Hess

The Dakota Access Pipeline (DAPL) is a 1,150-mile-long pipeline that would connect the 
Bakken and Three Forks oil production areas in North Dakota to existing crude oil 
infrastructure in Illinois. The pipeline’s current route places it underneath wetlands, crop 
fields, and forests. If the pipeline leaks, groundwater contamination could occur leading to 
poisoned crops, poisoned tap water, and detrimental effects to wildlife. The intent of this 
research was to propose a rerouting of the pipeline in order to minimize impact. After 
reviewing the pipeline’s proposed route on maps and the Environmental Impact Statement 
(EIS), it has been determined that the best alternative route is one that is easily monitored for 
leaks and bursts. This entails having oversight of above ground sections placed along 
highways and unobtrusive below ground sections placed near developed areas. The analysis 
has ascertained that the best alternate route is one that follows existing highways. These 
lands were already obtained via eminent domain for construction of existing highways and 
would allow for easy access and maintenance in the event of a spill or leak. In addition, this 
alternate placement of the pipeline would reduce possible contacts with important water 
supplies and would reduce the possibility of detrimental impacts to wildlife such as the gray 
wolf and least tern, located in most notably in Mountrail and Williams’ counties in North 
Dakota. Should the DAPL be constructed, it is proposed that there is a better rate for its 
placement to minimize impact. 

 

"U.S. Fish and Wildlife Service Environmental Assessment Grassland and Wetland 
Easement Crossings" U.S. Fish and Wildlife Service Environmental Assessment Grassland 
and Wetland Easement Crossings. May 2016. Available online 
at: https://www.fws.gov/uploadedFiles/DAPL EA.pdf.

Marshall, Raven. "Dakota Access Pipeline Threatens Environment, Way of Life for Many - 
The Volante." The Volante. August 28, 2016. Available online 
at: http://volanteonline.com/2016/08/dakota-access-pipeline-threatens-environment-way-of-
life-for-many/.

Phillips, Brant. "Oil Pipelines and Spills." Oil Pipelines and Spills. August 09, 2016. Available 
online at: http://cla.auburn.edu/ces/energy/oil-pipelines-and-spills/.
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The Effects of Different Conditions on the Fading of Footprints 
 Michaela Hoskins, Delaney Tifft

Every human has a footprint. Footprints can be crucial pieces of evidence in determining 
suspects of a crime. This experiment tests the different conditions that effect footprints and 
how quickly they fade. In this experiment, the independent variables are the different weather 
conditions effecting the various sediments/ simulated weather conditions (dirt, mud, and 
wind), and the dependent variable is how quickly the footprints fade (measured on a scale of 
one to ten, ten being the footprint completely disappeared). The control group is dirt and mud 
with no wind, and the experimental group is dirt and mud with wind (a fan will act as wind). 
The shoe print will be created with the force of a 100 lbs. person to mimic a potential subject, 
and the fade rate of the footprint will be measured in the different groups over a period of 
three days. 
The data results did not support the original hypothesis that dirt would fade faster than mud. 
In the control group, after three trials, the percentage of fading in mud (without wind) was 90 
percent, and 10 percent in dirt. In the experimental group, the percentage of fading (with 
wind) in mud was 99 percent, and 9 percent in dirt. Wind greatly affected the results of the 
experiment, but some questions arose from this experiment. Further research could be 
conducted with different types of sediment and different weather conditions, like precipitation. 
There could have been more accuracy in this experiment, which would be vital to determining 
the fade rate of an actual footprint in a crime scene. This proves that wind has a greater 
affect in mud because it dries it up faster than dirt.

 

Hilderbrand, D. S. (n.d.). Footwear, The Missed Evidence. Retrieved August 17, 2016, from 
http://www.crime-scene-investigator.net/footwear.html Impression Evidence. (n.d.). Retrieved 
from http://www.criminaljusticeschoolinfo.com/impression-evidence.html 

 Waterman, H. (n.d.). Finding Fast-Fading Footprints. Discover Magazine. Retrieved from 
http://discovermagazine.com/2014/oct/6-finding-fast-fading-footprints 
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Wildfires in California
 Katherine Hahn, Marcus Jackson

Over the past few years, wildfires in California have become a major environmental problem. 
The fires are becoming larger, more destructive, and harder to control. Continuous drought, 
strong winds, and above average temperatures contribute to this issue; but the source of this 
problem is due to the lack of park servicing. Underbrush, trash, and other flammable material 
have built up over the years which caused the fires to grow out of proportion. A GIS was 
used to analyze the effects of drought and high temperatures to reduce the size and severity 
of wildfires. Satellite imagery and other data sources were analyzed to show how the 
environment has changed over a time period of five years. A final map has been produced to 
show the areas that are at the highest risk and where park services should be targeted. The 
next steps for the project are to expand the focus to other areas.

California Statewide Fire Map. (n.d.). Retrieved February 23, 2017, from 
http://www.fire.ca.gov/general/firemaps

Weather Forecast & Reports - Long Range & Local | Wunderground | Weather Underground. 
(n.d.). Retrieved February 23, 2017, from https://www.wunderground.com/?MR=1

Thiessen, P. B. (2017, February 16). Wildfires Information and Facts. Retrieved February 23, 
2017, from http://www.nationalgeographic.com/environment/natural-disasters/wildfires/
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The Effect of UV Radiation on the Rate of Photosynthesis in Woody Plant Species
 Caroline Leavitt, Daisy Oxlaj

The purpose of this experiment was to determine the photosynthetic growth rate, after being 
exposed to direct UV radiation for different periods of time. We used the plants; boxwood, 
nandina, and azalea. The boxwood species grows in full sun, the nandina species grows in 
full shade, and the azalea species grows in part sun and part shade. Our independent 
variable was the amount of UV radiation being absorbed, while our dependent variable was 
the rate of photosynthesis that the plants have absorbed from the UV radiation. The control 
group are the samples of boxwood, nandina, and azalea plants not receiving any UV 
radiation, whereas the treatment group is the plant samples being exposed to nine bright 
LED UV/ Black Light radiation. Nine trials were run, half of the samples were exposed to UV 
radiation, therefore, six out of the nine trials resulted in at least one or more leaf disks rising. 
Trial nine was the most significant because we had a total of sixteen leaf samples rise.  Trials 
ten through thirteen had a total of ninety-nine leaf disks rise. When we ran the ANova test in 
InStat, our P-Value was 0.0535, just over the significant value. In conclusion, there were not 
many results due to the fact that when the samples were collected, their photosynthetic rate 
had decreased for the winter.

 

Jansen, M. A., Gaba, V., & Greenberg, B. M. (1998). Higher plants and UV-B 
radiation: balancing damage, repair and acclimation. Trends in plant science, 3(4), 131-135.

Strid, A., Chow, W., & Anderson, J. M. (1994). UV-B damage and protection at the 
molecularlevel in plants. Photosynthesis Research, 39(3), 475-489.

 Teramura, A. H., & Sullivan, J. H. (1994). Effects of UV-B radiation on photosynthesis and 
growth of terrestrial plants. Photosynthesis Research, 39(3), 463-473.
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The Effect of Glyphosate on an Artificial Environment 
 Madison Lippy, Darby Watts

Glyphosate is a chemical pesticide found in many weed-killers, making it hard to quantify 
how much of this chemical is present in the Potomac watershed, and the effect it has on the 
ecosystem. Simulating environments similar to that of the Potomac River and its surrounding 
watershed allow for expanded knowledge on the changes caused by overuse of pesticides by 
agriculturists. Bio indicator ecosystems (containing Potomac River sediment and water) were 
incubated over a period of 4 weeks with added glyphosate in various amounts (1 mL, 3 mL, 
and 5 mL).  Over three weeks, samples were taken from each of the biosphere treatment 
groups to test pH and Dissolved Oxygen (DO) levels. There were no significant changes in 
DO measurements throughout the experiment. Significant changes in pH were observed in 
week one of experimentation (P value less than 0.05, ANOVA and T test). In addition, a 
bioassay was performed on radish seeds with each treatment group to determine the viability 
of the water for the growth of plant life.  Radish bioassays indicated that water samples 
removed from biospheres treated with glyphosate negatively impacted radish seed growth 
from samples taken for each week (P value less than 0.05, ANOVA, T test).

Armentrout, B., & Kappes, H. (n.d.). Studies in Closed Ecological Systems: Biosphere in a 
Bottle. Studies in Closed Ecological Systems: Biosphere in a Bottle.

Lee, J. A., & Lee, F. G. (2008, January 29). Modeling Water Quality Impacts of Storm 
water Runoff: Hydrologic Models Are Insufficient. Modeling of Pollutants in Complex 
Environmental Systems, 4. Retrieved November 13, 2016.

Knakievicz, T. (2014). Planarians as invertebrate bioindicators in freshwater environmental 
quality: The biomarkers approach. Ecotoxicology and Environmental Contamination, 9(1), 1-
12. doi:10.5132/eec.2014.01.001
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The Effect of Triton-X 100 on Artemia salina 
 Jessica Maltman, Claire Smith

This experiment was conducted to determine how Triton-X 100, a close comparison to 
Bisphenol-A (BPA), affects saltwater aquatic life.  This issue was chosen because of the 
increased reliance on BPA in plastic consumer products, which have increasingly been 
deposited into water systems.  The independent component of the experiment is the intensity 
of Triton-X in the aquatic environment.  The dependent component is the behavioral and 
physical status of the organisms.  The control group consisted of Artemia salina in an ideal 
environment with no contaminants.  The experiment showed that the death rate of the tested 
organisms increased significantly.  It was, also, found that the physical appearance of the 
tested organisms showed a great change in pigmentation and overall health.  In comparison 
to our hypothesis, which suspected the Artemia salina would display behavioral and 
developmental changes, it was shown that the organisms’ energy level was not altered and 
no there were no physical adult mutations.  Life was completely unsustainable as the 
intensity of Triton-X 100 was increased.  Further research could reveal the comparison 
between the level of BPA in a typical plastic product and the level of Triton-X 100 tested.  
Additionally, further testing could reveal the effect of Triton-X 100 on the metabolism of 
aquatic organisms.

Banister, K. 1985. Encylopedia of Aquatic Life. New York: Facts on File, Inc..

Clare, J. (2009). Daphnia: An Aquarist's Guide.

Emslie, S. (n.d.). Artemia Salina. Retrieved from Animal Diversity Web: 
http://animaldiversity.org/accounts/Artemia_salina/

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).



918X12
Earth & Environmental 

Sciences
900

LCPS RSEF OFFICIAL ABSTRACT - 2017
The Effect of Nitrogenous Fertilizers and Organic Fertilizers on the Birth and Death 
rates of Aquatic Organisms
 Evan Masella
As nitrogenous fertilizers are being more commonly used in both recreational and 
commercial farming, many of the nitrates and phosphates contained in the fertilizer are being 
carried by runoff into a variety of waters sources, leading to eutrophication and anoxia, 
resulting in the death of many aquatic organisms. The project examined alternative fertilizers 
that can lower the death rates, while keeping the birth rate steady, and not be toxic to aquatic 
creatures living in lakes, rivers, ponds, etc..The first phase of the experiment was conducted 
to determine how harmful 29.0% nitrogenous fertilizers are; Daphnia magna were placed in a 
fertilizer contaminated environment for two weeks. The end result concluded that the harmful 
nitrates caused the birth rate to remain at 0 and the death rate slowly increased starting on 
the third day of the experiment reaching up to about 16.66% Phase II of the lab involved 
Lumbriculus, that were used to test the effects on some organic fertilizers that consumers 
can make themselves from home products, such as tomato juice and fabric softener. The 
expected outcome would be that the organic fertilizers would be less harmful to aquatic 
organisms, and it could be a healthier alternative to use in gardens and farms instead of 
harmful nitrogenous fertilizers. Phase II of the project is currently underway. 

"How Fertilizers Harm Earth More Than Help Your Lawn." Scientific American. Springer 
Nature, 13 July 2009. Web. 15 Feb. 2017. 

"Menu." Wheatley River Improvement Group. Partnership for Environmental Education and 
Rural Health, 16 Aug. 2010. Web. 15 Feb. 2017. 

"The Sources and Solutions: Agriculture." EPA. Environmental Protection Agency, 01 Mar. 
2016. Web. 15 Feb. 2017.
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The Effect of Topographical Features on Ground Water Level
 Liam Jackson, John Miller
The purpose of this research is to investigate if the elevation of a particular area has an effect 
on the resulting groundwater level. Then, a correlation analysis was performed between the 
two variables to determine if there is a connection. The importance of this experiment can be 
directly related to recent epidemics and everyday conflicts including the current drought in 
California and crop irrigation respectively. This project focused on the state of North Carolina. 
This state provides a diverse offering of geographic features from the mountains in the west 
to the marshlands in the east. Secondary field data was gathered from the United States 
Geographical Survey. Elevation served as the independent variable and the resulting 
groundwater level served as the dependent variable. To supplement this data other features 
were recorded, such as, rock formations and the presence of underground aquifers. Several 
statistical tests were executed to determine the relation between the variables. From the 
experimental data, it was concluded that elevation does have a significant on ground water 
levels, therefore, providing farmers and environment preservers insight on the issue as well 
as research on where to drill new wells. It must be noted that well drilling affects the 
potentiometric surface shifting the way underground water moves. This is essential to 
determine placement for new agricultural lands. California Department of Water Resources 
(2010). Groundwater Elevation Monitoring (PDF). 
https://www.water.ca.gov/casgem/pdfs Retrieved August 12, 2016. 

Missouri Department of Water Resources (2007). Why Ground Water Levels Change? (PDF). 

https://www.dnr.gov/env/wrc/docs.pdf  Retrieved August 12, 2016. 

National Groundwater Association (2011). About Groundwater. 
http://www.ngwa.org/events-education/awareness/pages/about-groundwater.aspx  
Retrieved August 12, 2016.
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The Effect of Free Chlorine and Monochloramines on Daphnia
 Jill Morris, Kyla Thompson

Water is one of the most important natural resources, and how it is treated for 
consumption is a process that needs to be monitored very closely. This 
experiment, in which the death rate of Daphnia was measured in solutions of 
free chlorine (Cl2) and monochloramines (NH3Cl2), relates heavily to the 
water treatment process, and worked towards determining which solution is 
safer for human usage. Similarly, it was also determined which solution lasts 
longer in solution, which could demonstrate which treatment process is safer 
in the long run. To begin the experiment, a 0.3 ppm solutions of both Cl2 and 
NH3Cl2 were created, these were the independent variables. The death rate 
of the Daphnia served as our dependent variable, which was determined by 
placing four Daphnia in each dish for two days, monitoring their status every 
few hours, recording how many were living in each dish. This experiment 
showed that chloramines are more harmful to Daphnia than free chlorines, 
therefore supporting the original hypothesis that more daphnia would die in 
the monochloramines solution than the free chlorine solution. In addition, 
monochloramines lasted longer than free chlorine, supporting the other 
hypothesis that monochloramines will last longer in spring water than free 
chlorine. This experiment did not consider the byproducts free chlorine can 
make reacting with organic matter. Further research on this topic should 
include the effects of the byproducts and conduct tests on an animal more 
closely related to humans.

Aoki, T., & Munemori, M. (1983, February). Continuous flow determination of 
freechlorine in water. Analytical Chemistry, 55(2), 209-212. 
doi:10.1021/ac00253a010

Cheh, A., Skochdopole, J., Koski, P., & Cole, L. (1980). Nonvolatile mutagens 
in drinking water: Production by chlorination and destruction by sulfite. 
Science, 207(4426), 90-92. doi:10.1126/science.6985746

Colbourne, J.K. (2011, February 3). Animal with the most genes? A tiny 
crustacean: IU News ... Retrieved October 21, 2016, from 
http://newsinfo.iu.edu/news-archive/17183.html

 

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).

http://newsinfo.iu.edu/news-archive/17183.html


921T12
Earth & Environmental 

Sciences
900

LCPS RSEF OFFICIAL ABSTRACT - 2017
The Effects of Salinity and temperature on Freshwater Cyanobacteria
 Syed Ahmed, Aidan O'Hara

The purpose of this experiment was to find the rates of photosynthesis in Anabaena 
(Cyanobacteria) based on various water conditions. The experiment consisted of the change 
of the algae based on salinity or temperature. Salinity values include 20 mg, 40 mg, and 60 
mg. While the temperature was changed to 35 degrees and 22 degrees celsius.

As global temperatures rise and the icecaps at the poles of our globe begin to melt, the facts 
must be faced that soon many areas of freshwater will soon be turned brackish. These 
changes will have a drastic effect on marine plant and animal life that used to live in these 
freshwater ecosystems.  At the end of the experiment, when compared to the control,  there 
was a drastic decrease in algae growth and the photosynthetic rate, as measured in 
hydrogen ion concentration, when grown in environmentally significant mediums such as the 
change in temperature and salinity. The mean H+ concentration for of both salinity and 
temperature collected from the experiment is statistically significant (P less than 0.05, 
ANOVA and t test)when compared with controls.

Future resources would include effects on different types of algae when the environment of 
the water is changed. This would further the knowledge of climate change and how it has an 
impact on the organism of cyanobacteria. One can use the results as a way to understand 
why the same types of algae grows differently in different locations. 

Hans W. Paerl, Rolland S. Fulton, Pia H. Moisander, and Julianne Dyble, “Harmful 
Freshwater Algal Blooms, With an Emphasis on Cyanobacteria,” 
TheScientificWorldJOURNAL, vol. 1, pp. 76-113, 2001. doi:10.1100/tsw.2001.16

Mooij, W.M., Hülsmann, S., De Senerpont Domis, L.N. et al. Aquat Ecol (2005) 39: 381. 
doi:10.1007/s10452-005-9008-0

Tonk, L., Bosch, K., Visser, P. M., & Huisman, J. (2007, February 02). Salt tolerance of the 
harmful cyanobacterium Microcystis aeruginosa. Retrieved February 26, 2017, from 
http://www.int-res.com/abstracts/ame/v46/n2/p117-123/
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Anion Exchange Column Method Used to Concentrate and Purify eDNA for the 
Identification of Organisms
 Sruthi Gopinathan, Pratishtha Panigrahi

Understanding biodiversity is integral in maintaining conservation of a habitat in 
order to improve sustainable development. As of now, common methods for species 
detection include snorkeling, electrofishing, and catch and release. When these 
methods are used, rare species often go undetected and common species may be 
miscounted. This could create a false representation of the distribution of species 
across the board. Recently, researchers have discovered a new method of species 
detection: collecting environmental deoxyribonucleic acid, otherwise known as eDNA 
- a nuclear or mitochondrial DNA.

Using eDNA serves as an efficient tool for detecting potentially endangered species 
within aquatic environments. Through the analysis of eDNA, researchers can better 
assess the biodiversity of an ecosystem as well as take action towards preserving 
any threatened organisms. This is because eDNA provides more accurate 
identification of species within a biosphere. eDNA is commonly found in aquatic 
environments in one or more of the following forms: feces, shedded skin and hair, 
organism caracasses, mucous, and gametes. The specific methods being used to 
collect eDNA are quite expensive, so we are creating a more cost-effective way to 
collect and analyze eDNA. Using anion columns, this test is more sensitive than 
current methods. 

http://onlinelibrary.wiley.com/doi/10.1111/j.1755-263X.2010.00158.x/full 

https://pubs.usgs.gov/fs/2012/3146/pdf/fs2012-3146.pdf

http://onlinelibrary.wiley.com/doi/10.1111/j.1365-294X.2012.05600.x/full 

https://www.thermofisher.com/us/en/home/industrial/chromatography/ion-
chromatography-ic/ion-chromatography-columns/cation-exchange-ic-columns.html 

http://www.bio-rad.com/en-us/applications-technologies/cation-exchange-
chromatography 
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Development of a Novel Method to Assess General Water Quality by Testing Biofilm 
Bacteria
 Anoop Panyam, Uday Sidhu

Contemporary construction in developmental areas displayed harmful effects on ecological 
surroundings, primarily in the form of synthetic fertilizer runoff and sedimentation. 
Alternatives to conventional water quality examinations regarding physical and chemical 
assessments, are explored  primarily through biological correlations.  Such water quality 
testing procedures have been proven to be cost inefficient and time consuming, resulting in 
slow testings. The effectiveness of PCR on microorganisms from various rivers to determine 
overall health will be evaluated, and ultimately utilized to bypass conventional testing, 
resulting in the optimization in terms of efficiency of water quality testing.  DNA 
electrophoresis coupled with the chemical testing obtained will theoretically be able to 
determine and compare the relative quality of healthy and unhealthy rivers. Bands of similar 
lengths on the healthy rivers indicated DNA sequences Industrial waste and fertilizer runoff 
contribute to ammonium enrichment. The oxidation of Ammonia is the rate limiting step and 
is catalyzed by ammonia monooxygenase (AMO), which is ultimately encoded by the amoA 
gene. Amplification of the amoA gene from water sample indicates nitrification and presence 
of ammonia oxidizing bacteria (AOB).   Research was coupled with the collection of 
organisms in rivers alongside various chemical assessments on phosphate, nitrate, alkalinity, 
pH, and dissolved oxygen levels, in order to vindicate results.

Effects of urbanization on streams of the Melbourne region, Victoria, Australia. I. 
Benthic macroinvertebrate communities. (2001, May, 5). Retrieved March 17, 2015, 
from http://onlinelibrary.wiley.com/doi/10.1046/j.1365-2427.2001.00690.x/full

Lehigh River Watershed Explorations. (2003, October 18). Retrieved March17, 2015, 
from: http://www.ei.lehigh.edu/envirosci/watershed/wq/wqbackground/phosphatesbg.html

Nitrates and Their Effect on Water Quality – A Quick Study. (2008, January 26). Retrieved 
March 17, 2015, from http://www.wheatleyriver.ca/current-projects/wrig-pilot-nitrate-
study/nitrates-and-their-effect-on-water-quality-a-quick-study/

PH and Alkalinity. (2005, August 12). Retrieved March 17, 2015, 
from http://water.epa.gov/type/oceb/nep/upload/2009_03_13_estuaries_monitor_chap11.pdf 
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Potential Risk In Artificial Turf Fields
 Lindsey Margulis, Kayla Patterson

Head injuries are major concerns among athletes and it is important to understand the impact 
that an athlete may encounter when he or she hits a hard surface. In order to minimize 
injuries caused by collisions between athletes, shock attenuation is significant to sports 
surfaces. A previous study assessed surface hardness on artificial turf fields utilizing 
mechanical devices (McNitt and Petrunak, 2001). It is possible that athletes who fall on hard 
surface field absorb an impact. Due to the length of the vertical fibers piles, infuse sand and 
crumb rubber, artificial turf allows players to perform as if on natural grass. To evaluate the 
playability on the fields and the hardness that may cause injury, an impact-test known as G-
Max measures shock-absorbing properties of playing surfaces and materials. The value 
standard of 200 g is the maximum threshold established by U.S. Consumer Products Safety 
Commission to determine an area of safety on an artificial turf field. Meeting this requirement 
is critical or the field is considered unsafe. The objective of this study was to examine the 
hardness of turf infill fields in five Loudoun County Public Schools based on installation date, 
test date, weather temperature, and field temperature and locations. Specifically, this 
experiment determined how much negative acceleration (G-max) the field surface can absorb 
on impact. The researchers reviewed five independent G-max test reports performed my 
licensed professional engineers from the American Society for Testing and Materials (ASTM) 
with certified and calibrated equipment conducted in Loudoun County Public Schools. The 
ASTM F 355 was used to identify shock-absorbing properties of playing surfaces systems 
and materials. All fields were deemed safe as a result of all G-max levels being below 200g.

 

Brown, D., (2007). Artificial Turf Exposure to Ground Up Rubber Tires Environmental & 
Human Health, Inc. http://www.ehhi.org/turf_report07.pdf

Cheng H., Hu Y., Reinhard M. (2014). Environmental Science & Technology. Environmental 
and Health Impacts of Artificial Turf: A Review 48(4):2114-29.

Claudio, L. (2008). Synthetic Turf: Health Debate Takes Root. Environmental Health 
Perspectives, 116(3), A116–A122.
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Combating Chesapeake Bay Algal Blooms: Analyzing Ammonia Uptake Through 
Toxin P Induced Pathways in Microcystis aeruginosa
 Malvika Kuncham, Jeevna Prakash

Algae blooms disrupt water bodies and marine ecosystems by reducing dissolved oxygen 
levels. This project attempts to develop a non-pesticide solution to combat the excessive 
algae blooms in the Chesapeake Bay. Vibrio shilonii, a freshwater bacteria found in the 
Mediterranean, produces a substance, Toxin-P, that inhibits photosynthesis in the 
zooxanthellae that live within coral, however, the specific mechanism is unknown. This 
research attempts to utilize the photosynthesis inhibiting property of Toxin-P to combat 
excessive algae growth. Our previous research indicates that Toxin-P is a photosynthetic 
enhancer, potentially by opening channels in the cell membrane allowing increased nutrient 
uptake.  However, it was a strong algicide in the presence of ammonia.  Our current research 
aims to determine if ammonia and Toxin-P are passing through the same channels in the 
algae cell membrane, causing a synergistic algicidal effect. To test this, algae in increased 
ammonia concentrations were dyed with a BCECF-fluorescent dye, in order to track the 
ammonia uptake paths via intercellular pH measurements. Preliminary results show a 
differing intercellular pH between cells grown in ammonia and Toxin-P versus cells grown 
only in ammonia solution.  This demonstrates that Toxin-P creates a path for ammonia to be 
uptaken into the algae cells.  This supports our ammonia channel theory.  Additional trials are 
being conducted to investigate these results and quantify the relationship between ammonia 
concentration, internal cell pH and cell mortality.

Banin, E., Khare, S. K., Naider, F., & Rosenberg, E. (2001). Proline-rich peptide from the 
coral pathogen Vibrio shiloi that inhibits photosynthesis of zooxanthellae.  Applied and 
Environmental Microbiology, 67(4), 1536-1541.

Haim, B. Y., Zicherman-Keren, M., & Rosenberg, E., (July 2013) Temperature regulated 
bleaching and lysis of the coral Pocillopora damicornis by the noval pathogen Vibrio 
corallilyticus. Applied and Environmental Microbiology. 69(7), 4236- 4242. 
doi:10.1128/AEM.69.7.4236-4242.2003

Rosenburg, E., & Falkovitz, L., (March 26, 2004). The Vibrio shiloi/ Oculina patagonica 
model system of coral bleaching. Annual Review Microbiology, 58, 143- 159. doi: 
10.1146/annurev.micro.58.030603.123610
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The Thresholds at which Fish Kills of Smallmouth Bass in the Shenandoah River can 
be Predicted
 Brady Reynolds

In the years 2004 through 2006 the Shenandoah River was devastated by massive fish 
deaths. The adult Smallmouth Bass (Micropterus dolomieu) population decreased 80%. 
Lesions appeared on the fish along different stretches of the river, and led to death in the 
fish. 

This study was performed to determine if future fish kills of this kind could be predicted based 
on environmental factors. Historical data gathered by water quality monitoring groups was 
used for experimentation, it includes: Dissolved Oxygen levels, water temperature, Ortho-
phosphate levels, and nitrate pollution levels. These variables were examined, because they 
are the most likely to: lower effectiveness of the immune system of the fish, allowing for the 
bacteria causing the lesions to affect large numbers of fish, or allow the bacteria to thrive in 
the water. These different variables will have their values averaged, at locations and times 
where kills occurred, and then they will be averaged when they did not occur. The average 
value of the months and locations where kills occur represent when there is a probability of 
50% for a kill to occur. The other set of averages, the non-kill times are taken into account so 
a t-test can be performed to determine if that threshold has any meaning. The data needs to 
be analyzed further at this time to determine a threshold at which future fish deaths are likely 
to occur. If a threshold is identified it will allow for possible action to be taken to prevent 
future fish kills before they happen. 

A Decade of Fish Disease and Mortality Investigations. (2016, February). Retrieved February 
27, 2017 from https://www.dgif.virginia.gov/fishing/fish-kill/

Ripley, J., Iwanowicz, L., Blazer, V. and Foran, C. (2008), Utilization of protein expression 
profiles as indicators of environmental impairment of smallmouth bass (Micropterus 
dolomieu) from the Shenandoah River, Virginia, USA. Environmental Toxicology and 
Chemistry, 27: 1756–1767. doi:10.1897/07-588.1
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Does Climate Change Lead to Increased Tsunami Size
 Smit Shah
The purpose of this research is to see if climate change can affect the size and strength of 
Tsunamis. This research will be done through data analysis. Primary research of the 
foundation and formation of Tsunamis has been done. I have also studied effects of climate 
change on natural disasters. There have been studies linking global warming to natural 
disasters. I used this to get a general frame of reference on how much of a role global 
warming plays in this. I am currently in  the process of mapping out Tsunami frequency over 
time. ArcGIS will help me map out how Tsunami frequency and strength have changed over 
time. After this step the global temperatures over time was mapped out. Using this map we 
can analyze how the climate has changed over time. 

"Climate Change 2014 – Impacts, Adaptation And Vulnerability: Regional Aspects". Google 
Books. N.p., 2016. Web. 4 Nov. 2016.

(2016). Climate.nasa.gov. Retrieved 4 November 2016, from http://climate.nasa.gov/

Hammack, J.L. (1973) ‘A note on tsunamis: their generation and propagation in an ocean of 
uniform depth’, Journal of Fluid Mechanics, 60(4), pp. 769–799. doi: 
10.1017/S0022112073000479.

Institute, (2016). Formation of Tsunamis. Tsunami-alarm-system.com. Retrieved 4 November 
2016, from wx

Meehl, G.A., T.F. Stocker, W.D. Collins, P. Friedlingstein, A.T. Gaye, J.M. Gregory, A. Kitoh, 
R. Knutti, J.M. Murphy, A. Noda, S.C.B. Raper, I.G. Watterson, A.J. Weaver and Z.-C. Zhao, 
2007: Global Climate Projections. In: Climate Change 2007: The Physical Science Basis. 
Contribution of Working Group I to the Fourth Assessment Report of the Intergovernmental 
Panel on Climate Change [Solomon, S., D. Qin, M. Manning, Z. Chen, M. Marquis, K.B. 
Averyt, M. Tignor and H.L. Miller (eds.)]. Cambridge University Press, Cambridge, United 
Kingdom and New York, NY, USA.

NOAA Tsunami Website. (2016). Tsunami.noaa.gov. Retrieved 4 November 2016, from 
http://www.tsunami.noaa.gov/
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Reducing Nutrient Runoff through Mycorrhizae Infused Riparian Buffers
 Casey Taylor

Eutrophication arises from an overabundance of nutrients which causes the growth of 
autotrophic life to increase exponentially.  As autotrophic life grows to excessive amounts, 
resources native to the environment and necessary to sustain other forms of life are 
disproportionately depleted by the autotrophs.   The most essential defense mechanism 
against eutrophication is the riparian buffer.  These buffers are made up of any root systems 
along the edge of a body of water.  Mycorrhizal fungi associate with a majority of angiosperm 
root systems and serve to increase the surface area of these root systems.  This project 
investigates the efficiency of mycorrhizae infused buffers on nutrient runoff.  Experimentation 
began with multiple nitrate and phosphate tests of two independent streams in order to 
establish a strong control level.  To test the fungi’s effect on buffer efficiency, a model 
environment was created by introducing a phosphate fertilizer into the soil in order to mimic a 
polluted source. To compare the relationship between mycorrhizae infused buffers with that 
of a typical buffer, a mycorrhizal inoculant was introduced to half of the samples.  The initial 
amount of fertilizer has proven excessive, as the phosphate levels are too high to yield 
quantitative data.  Based off several comparative observations, there appears to be no 
relationship between the mycorrhizae and nutrient pollution.  However, further 
experimentation is underway with fresh soil and a lower level of fertilizer in order to yield 
quantitative results.

Correll, D.L. (1998, April) The Role of Phosphorus in the Eutrophication of Receiving 
Waters [Review]. “J. Environ,” 27.

Peterjohn, W,T. (1984, October). Nutrient Dynamics in an Agricultural Watershed: 
Observations on the Role of a Riparian Forest [Review of David L. Correll]. Ecology, 65
(5),1466-1475

Quilambo, O.A. (2003, December).  The vesicular-arbuscular mycorrhizal symbiosis 
[Review].  African Journal of Biotechnology, 2(12), 539-546
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Effect of the Climate Cycles el Nino and el Nina on the amount of Acid Rain 
 Esha Thomare
In this project, the climate cycles el Nino and el Nina were analyzed along with acid 
rain to find out if there is a correlation between the two phenomenons. Acid rain 
causes environmental harm and in order to stop the combination of sulfur and 
nitrogen oxides with atmospheric water from occurring there needs to be a clear 
reason of why it occurs and what impacts it. Climate change could have an effect on 
how the gases and the water in the atmosphere come together. This experiment was 
attempting to prove that the El Nino and El Nina have had an impact on the amount 
of acid rain in the environment over the last couple decades. Several environmental 
agencies were examined in order to gather data about the climate cycles and the 
amount of acid rain over the years. This data would be analyzed to see if there is a 
relationship between the phenomenons. After studying this data there appears to be 
no correlation between the amounts of acid rain and el Nino and el Nina. This is 
shown through the fact that in 1989 and 2011 during weak el Ninas, 21.98% and 
7.77% of all precipitation was acid rain. These fluctuating numbers are also mirrored 
in weak el Ninos and during years in which there wasn’t an overwhelming presence 
of either climate cycle. These results show that though the amount of acid rain is 
decreasing in relation to the amount of precipitation over the years there is nothing 
that links these two natural phenomenon’s. 

Climate Prediction Center - Monitoring & Data: ENSO Impacts on the U.S. - Previous Events. 
(n.d.). Retrieved February 27, 2017, from 
http://www.cpc.noaa.gov/products/analysis_monitoring/ensostuff/ensoyears.shtml

El Niño & La Niña (El Niño-Southern Oscillation) | NOAA Climate.gov. (n.d.). Retrieved 
February 27, 2017, from https://www.climate.gov/enso

Learn about CASTNET. (2015, October 15). Retrieved February 27, 2017, from 
https://java.epa.gov/castnet/clearsession.do

NADP Maps and Data. (n.d.). Retrieved February 27, 2017, from 
http://nadp.sws.uiuc.edu/data/
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Adaptation techniques of Darkling Beetles and Bess bugs with Relation to 
Endangered Species
 Riya Verma

As time goes on animals are becoming increasingly endangered. Human stress on the 
environment has led to the extinction of many animals. The world has become very difficult 
for some animals to survive in. However, some species are able to adapt to the changing 
environments’ and continue to flourish. Invasive species are actually able to flourish so much 
in their environments that it actually becomes problematic for humans. How is it that some 
species are able to adapt so readily while other animals are unable to survive? Is it possible 
to utilize the characteristics of the flourishing species and apply them to species that are 
going extinct? To see what allows species to adapt this experiment observes the ability of 
darkling beetles and bess bugs to adapt to varying extreme environments. Both species are 
flourishing and can be found around the United States. The bugs were tested in varying 
climates, brightness, moisture, and food source. The data is then collected qualitatively in the 
form of observations on the bugs reactions and behavior. All of the bugs had a reaction to the 
environments. The bess bugs and beetles survival rates differed based on the environment. 
Darkling beetles and bess bugs changed their behavior in order to survive in their new 
environments. Certain biological characteristics allowed them to adapt to the sudden change 
in climate. These observations show how certain animals adapt. These observations help 
understand what allows adaptation. This study can be extended to then study the application 
of these characteristics in endangered animals.

Grandin, Temple, and Mark Deesing. "Improving the Adaptability of Animals by Selection." 
Genetics and the Behavior of Domestic Animals. London, UK: Academic Is an Imprint of 
Elsevier, 2014. 291-300. Print.

Standard, Elizabeth Devitt. "Can We Alter Endangered Species to Be More Adaptable?" 
Pacific Standard. Pacific Standard, 12 Oct. 2016. Web. 28 Feb. 2017.

Walker, Brian, C. S. Holling, Stephen Carpenter, and Ann Kinzig. "Resilience, Adaptability 
and Transformability in Social–ecological Systems." Ecology and Society. The Resilience 
Alliance, 16 Sept. 2004. Web. 28 Feb. 2017.

Smith, Dena M., and Jonathan D. Marcot. "The Fossil Record and Macroevolutionary History 
of the Beetles." Home. N.p., 18 Mar. 2015. Web. 03 Nov. 2016.

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).



931X12
Earth & Environmental 

Sciences
900

LCPS RSEF OFFICIAL ABSTRACT - 2017
Identifying Areas With Higher Risk of Mosquito-Borne Diseases
 Noah Wade
In the past two decades, there has been a dramatic increase in mosquito-borne diseases 
most recently, the focus being on the Zika virus. This project serves as an investigation into 
the environmental factors here in the united states. These different factors have an effect on 
the populations of mosquito vectors in the varying geographic areas. This is a pertinent 
investigation, as these vectors are pushing further from the equator than in previous years. 
As the mosquitoes are now entering previously uncharted, and previously thought to be 
“safe” areas, it is important to identify areas of potential risk. In this investigation, 
environmental data, such as: temperature, rainfall, latitude and longitude will be displayed on 
a map, by way of geospatial software, which will then be interpreted to identify common 
characteristics that are shared by areas with historically high mosquito density. With these 
common characteristics identified, potential areas of risk may be identified, allowing for 
preventative measures to be administered to the at-risk areas. 

Anthony Arguez, Imke Durre, Scott Applequist, Mike Squires, Russell Vose, Xungang Yin, 
and Rocky Bilotta (2010). NOAA's U.S. Climate Normals (1981-2010). NOAA National 
Centers for Environmental Information. DOI:10.7289/V5PN93JP. 11 Nov. 2016. 

Craig, Sarah, and Brittany Collins. "Notre Dame News." Mosquitoes Capable of Carrying Zika 
Virus Found in Washington, D.C. // News // Notre Dame News // University of Notre Dame. 
University of Notre Dame, 26 Jan. 16. Web. 15 Feb. 2017. 

"U.S. Monthly Climate Normals (1981-2010)." NOAA Data Catalog. NOAA, 21 Oct. 2015. 
Web. 15 Feb. 2017.
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Beehive Management Utilizing a Remote Monitoring Platform
 Carolyn Cain

Honey bees (Apis) are coming close to extinction. The device created allows early detection 
of hive failure due to temperature and possibly sound. Constructed using off-the-shelf 
hardware components consisting of a Raspberry Pi microcomputer, DS18B20 digital 
temperature sensors, a microphone and a cellular modem. These parts are easily purchased 
via the internet. Software was written on the Raspberry Pi to read the sensors and then 
report the information to a beekeeper via email. The “Internet of Things” technology has been 
applied to a beehive and demonstrates the ability of remote monitoring hives for use in the 
early detection of hive wellness issues. With the chosen sensors, temperature and sound, it 
may be possible to detect a hive which has reached a dangerous temperature condition, 
below 85°F. Field tests will show that the system can remotely monitor temperature and 
sound data and relay this information to the beekeeper. When the weather drops to 55°F, the 
bees stop production and cluster together. Hive temperatures remain above 90°F for a 
healthy colony. A hive that falls below 85°F could indicate a condition whereby the bees are 
no longer traveling from the cluster to their food source or a possibly an indicator of a food 
shortage. The device will read internal hive temperature, external hive temperature, sound 
frequency, and sound magnitude every fifteen minutes. If the internal hive temperature reads 
below 85°F, then an alert email will be sent to the beekeeper every five minutes until the 
temperature returns to normal.

The winter cluster of honey bees. (n.d.). Retrieved November 28, 2016, 
from http://westmtnapiary.com/winter_cluster.html

Morgan, J. (2013, May 13). Simple Explanation on the Internet of Things that anyone can 
understand. Retrieved October 28, 2016, 
from http://www.forbes.com/site/jacobmorgan/2014/05/13/simple-experiment-internet-
thingsthat-anyone-can-understand/#8e344e468284
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The Smartphone of the Future
 Christopher Cerne
According to the United Nations, the United States generated 9.4 million tons of electronic-
waste in 2012 alone. According to the U.S. National Center for Electronics Recycling, cell 
phones accounted for most of the United States’ used electronics. One of the main 
contributors to the growing waste is due to one’s desire to have the latest and greatest 
technology. Another is the simple fact that smartphones break easily. But what if instead of 
replacing the whole device when a smartphone screen breaks, one can simply swap it out for 
another screen? What if when a phone gets slow, one can simply switch out the CPU for 
another one without shelling out another $600 for the next iPhone upgrade? The problem of 
electronic waste can be resolved by investigating a simple idea: modular smartphones; the 
idea that smartphones can be built and customized using custom modules (or widgets) that 
can be easily exchanged for other modules as they become available. The primary goal for 
this engineering project is achieving a level of smartphone modularity, meaning that there 
may be an accessary, called a backbone, that interfaces with a microcontroller. The 
prototype presented at science fair will consist of many custom-etched circuits with 3D 
printed parts. This prototype will prove that modular smartphones are in our future. As an 
extension to this project, GSM I2C modules will be introduced to provide the basic phone 
networking capabilities. A touchscreen and an independent battery will also be embedded 
into the devices. 

"Raspberry Pi SPI and I2C Tutorial." Raspberry Pi SPI and I2C Tutorial. SparkFun, n.d. Web. 
15 Oct. 2016. <https://learn.sparkfun.com/tutorials/raspberry-pi-spi-and-i2c-tutorial>. 

"StEP Launches Interactive World E-Waste Map." United Nations University. United Nations 
University, 16 Dec. 2013. Web. 15 Oct. 2016. <https://unu.edu/media-relations/releases/step-
launches-interactive-world-e-waste-map.html#info>.
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Left and Right Channel Audio In a Compact, High Quality, and Fully Wireless Form
 Jordan Haran
Sound is simply the detection of vibrations when air reaches the ears. Not all sound 
reproduction devices are equal. There is a multitude of ways to increase the quality and 
make audio as close to the real, live unrecorded sound as possible. Frequency range is one 
way to add depth to the sound of a speaker system. Using a three-way driver system 
including a high frequency and low frequency driver paired with a passive radiator to increase 
bass response. In order to have true immersion when consuming sound is to utilize a 
multichannel “surround sound” design. In order to maintain a portable rugged form factor and 
still have multi channel, high quality audio requires a new system for a wireless Bluetooth 
speaker. Current Bluetooth devices can only pair to one unit to transfer information, which 
means that multi channel Bluetooth is not possible without another form of wireless 
transmitting technology for the two speakers to communicate. Small, efficient, short-range 
radio transmitters and receivers solve the problem by sending the full range audio signal from 
one speaker to the other completely wirelessly. The unit being developed in this project 
combines high quality audio components with the immersive advantage of multi channel 
surround audio all in a completely self contained, battery powered, and completely wireless 
audio reproduction device. Beyond this there are many ways to implement this system into 
more complex systems made up of four or more portable speaker surround sound systems, 
in a very compact, wireless and high quality package.  

Tool, Floyd E. "Sound Reproduction – Science in the Service of Art." “Sound Reproduction – 
Science in the Service of Art” 

Templeton, Duncan, and David Saunders. "Properties of Sound." Acoustic Design (1987): 13
-48. Web DDAudio. "DD Box Design." 

DD Audio. Resonance, Inc, n.d. Web. 20 Oct. 2016.
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A Morse Code Arm Band for the Hearing and Seeing Impaired
 Lydia Kidwell

For those with severe impairments in both hearing and seeing, communication with those 
who are not deaf-blind is an everyday challenge. While most use audio and visual cues to 
communicate, the deaf-blind rely on tactile information. For this reason, the deaf-blind 
need assistive technology to translate auditory and visual information into something 
physical. One solution would be a smart armband that utilizes speech-to-text and text-to-
Morse-code software on a Raspberry Pi that vibrates the output in Morse code so that the 
user can understand the world around them.

The device will be tested by having three different test subjects wear the armband while the 
experiment proctor speaks various words and phrases to the armband. Each subject will 
wear the device and noise cancelling headphones in areas with three different levels of 
background noise; 0 dB, no background noise; 50 dB, the level of average conversations; 
and 70 dB, the level of a noisy restaurant. Testing the different levels of background noise 
will ensure that the armband can be utilized in all day-to-day activities. The subjects will 
then record what the device translates to them, and the percentage of correct characters 
will be calculated for each level of background noise. Results are pending.  

Future research would include a way to communicate from Morse code to speech. This 
would be done by having the user tap the display in Morse code, then utilize Morse-code-
to-test and text-to-speech software. This armband helps the user, whether blind, deaf, or 
both, with everyday tasks such as ordering at restaurants, understanding teacher's’ 
instructions, or listening to the radio. 

Correa-Torres, S. (2008). The nature of the social experiences of students with deaf-blindness who 
are educated in enclusive settings. Journal of Visual Impairment & Blindness, Vol 102 issue 5. 
https://www.afb.org/jvib/jvibabstractNew.asp?articleid=jvib020503

Miles, B. Overview on deaf-blindness. (October 2008). Retrieved from 
http://documents.nationaldb.org/products/Overview.pdf

How do deaf-blind people communicate? (2009). Retrieved from 
http://www.aadb.org/factsheets/db_communications.html
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Investigating the Application of Physarum polycephalum and Nanoparticles in Making 
Biological Circuits
 Rasvik Kudum, Sophie Wong

P. polycephalum, a slime mold, is a unicellular organism which has a variety of potential 
applications in computing. This slime mold is renowned for its efficient network of growth-
tubes. This research investigates if the evolutionarily derived connectivity optimization of 
slime mold can be used to optimize circuit designs. The slime mold grows and transports 
nutrients by voltage oscillations in the cytoplasm through the organism’s growth-tubes. P. 
polycephalum can also intake tungsten (VI) oxide nanoparticles and transport them 
throughout the entirety of the mold. Since these metallic nanoparticles are semiconductors, 
they will change the inherent conductivity of the slime mold wire. Data collection of the 
natural electrical properties of the slime with and without nanoparticles has been conducted. 
The results suggest that the addition of nanoparticles increases the mean voltage and 
decreases the amplitude of the slime mold’s oscillations to a statistically significant degree 
(p<0.1). The maximum tolerated applied voltages of the slime mold with and without 
nanoparticles are also being measured. The goal of these measurements is to use the slime 
mold to create a more efficient circuit design. If slime mold can be used to grow efficient, 
programmable wires, it could potentially be used in electronics and could create a 
biocomputer.

Mayne, R., & Adamatzky, A. (2014). Toward Hybrid Nanostructure-    Slime Mould Devices. 
World Scientific Publishing Company, 4. Retrieved from 
http://www.worldscientific.com/doi/abs/10.1142/S179398441450007X.

Tero, A., Kobayashi, R., & Nakagaki, T. (2007). A mathematical model for adaptive transport 
network in path finding by true slime mold. Journal of Theoretical Biology, 244(4), 553-564. 
doi:10.1016/j.jtbi.2006.07.015

Adamatzky, A. (2013). Physarum wires: Self-growing self-repairing smart wires made from 
slime mould. Retrieved from https://arxiv.org/abs/1309.3583.
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Enhancing Algal Lipid Content via Nitrogen Limitation and Carbon Dioxide Infusion in 
Oil-producing Algae (Spirulina major)
 Eric Chagnon

     The availability of fossil fuel for a myriad of uses is finite. There is a dire 
need to produce alternate sources of these resources. Various algae species 
may be a promising source of oil, which can subsequently be used in the 
creation of biodiesel. Spirulina major, primarily used as a nutritional 
supplement, has an oil/body mass ratio of 52-55% and may be such an 
alternative energy source.

      Since it is known that environmental stress increases lipid production in 
algae, the intent of this research was to determine what stressor would result 
in the greatest lipid production in Spirulina. Algal cultures were grown in which 
nitrogen levels were decreased by 75% and carbon dioxide was in excess. 
Control cultures experienced no environmental stress. After two months, 
lipids were extracted and it was determined via statistical analysis that algae 
subjected to carbon dioxide infusion produced a higher concentration of lipids 
than that subjected to a nitrogen limited medium. Further research would 
entail applying this knowledge to other algal species to created optimum 
conditions for the production of a much needed energy source, and 
quantifying the lipids to see the difference in what percent of mass is lipid. As 
the world’s sources of fossil fuels diminish, the exploration of the production 
of alternative sources remains imperative.

S. Chiu., C. Kao., M. Tsai., S. Ong., C. Chin., C. Lin., (2009). Lipid 
accumulation and CO2 utilization of Nannochloropsis oculat in response to 
CO2 aeration. Bio resource Technology. 100, 2, 833-838. Available online 
at:http://dx.doi.org/10.1016/j.biortech.2008.06.061

Demirbas, A. (2009). Production of biodiesel from algae oils. Energy. 
Source 31, 163–168. Available online at: 
http://dx.doi.org/10.1080/15567030701521775

J. Villa., E. Ray., and B. Barney. (2014) Azotobacter vinelandii siderophore can 
provide nitrogen to support the culture of the green algae Neochloris 
oleoabundans and Scenedesmus sp. Available online at: 
http://dx.doi.org/10.1111/1574-6968.12347
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Using GIS to Determine the Effectiveness of Retrofitting a Coal Energy Plant to Wind 
Energy
 Jonathan Naylor

Data provided from NOAA (National Oceanic and Atmospheric Administration) with 
regards to average wind speed was used with GIS mapping to find an area with an 
ideal average wind speed in the northeast US for optimal use of wind energy plants. 
The energy output of an existing coal power plant in this region of optimal wind 
speed was compared to the estimated energy output of a wind energy plant in that 
location to determine whether it would be efficient to replace a coal energy plant 
with a wind energy plant.

Preliminary average wind speed data suggests that most cities in the northeast US 
would be able to produce some electricity if retrofitted to a wind energy plant. 
However the areas that would have the greatest energy output if retrofitted from 
coal to wind energy were found to be: Boston, Massachusetts; New York City, New 
York; Martha’s Vineyard, Massachusetts; and Buffalo, New York.

The research found that wind energy plants most optimal to be retrofitted were in 
Boston, New York City, Martha’s Vineyard, and Buffalo. As a result, this research can 
be used to find the most optimal locations in the northeast U.S.A for retrofitting 
coal-powered plants to wind energy. Future research and resources should be used 
to look into finding ways to maximize energy output of existing, renewable sources 
of energy, and look into using more renewable energy sources in place of coal-
powered plants. 

Liu, X., Lessner, L., & Carpenter, D. O. (2012). Association between residential proximity to Fuel-fired 
power plants and hospitalization rate for respiratory diseases. Environmental Health Perspectives, 
120(6), 807–810. doi.org/10.1289/ehp.1104146

What is U.S. electricity generation by energy source? (2016). U.S Energy Information Administration, 
Retrieved from https://www.eia.gov/tools /faqs/faq.cfm?id=427&t=3

Hewson, T., Picketts, A. (2016). Capital investments in emission control retrofits in the U.S . coal-fired 
generating fleet through the years – 2016 update. Energy Ventures Analysis, Inc., Retrieved from 
http://www.a mericaspower.org/wp-conte nt/uploads/2015/05/Emissio n-Control-Investments-
2016.pdf
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The Efficiency of a Semi-Fluid Voltaic Cell
 Morgan Newcomb

Voltaic cells, commonly referred to as galvanic cells, are basic chemical 
batteries that consist of two half-cells, wire alligator clips, and a salt bridge. 
They are primarily used for educational purposes to demonstrate 
electrochemistry because they can be in transparent containers. The 
objective of the experiment is to make a cell that optimizes electron transfer 
and reduces corrosion by putting the current through a semi-fluid medium. 
Metal ions, which are released during the chemical reaction, bond with free 
ions in the electrolytic solutions to form rust. The molecules of these ions are 
heavier than electrons, and theoretically will move slower in the semi-fluid 
environment in relation to the electrons, to potentially lengthen the life of the 
battery. The experiment had consisted of two groups to test this theory: the 
standard voltaic half-cell set up with a liquid medium, and the experimental 
set up that consisted of similar half-cells with gelatin added to create a semi-
fluid environment. The cells were set up to a voltmeter and allowed to 
discharge until neither cell created charge. The use of a semi-fluid medium in 
batteries would create a substance that can be readily handled and stored, 
with increased management of corrosion as it is contained within the semi-
fluid.
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The Application of Bioluminescent Algae Pyrocystis fusiformis in the Creation of a 
Light Producing Carbon Scrubber
 Ethan Swain

Pyrocystis fusiformis is a marine dinoflagellate that is found in tropical epipelagic regions 
near the coasts. It is a unique organism because it is one of the few on this planet that is 
capable of producing light. When disturbed, the organism emits a flash of blue light as a 
defense mechanism. When subject to prolonged disturbance, these dinoflagellates will 
continue to emit rapid flashes of light, providing a sustained source of light. 

The purpose of this research was to complete phase I of the development of a light-
producing carbon scrubber using this bioluminescent dinoflagellate as a viable natural light 
source. A glass lamp with an aerator was constructed such that when the algae was added to 
the lamp, the bubbles from the aerator agitated them. Via testing, the algae did emit light via 
agitation and was able to sustain light in the lamp for an average of 2 hours. Light was such 
that a magazine could be read by the glow. Further research will entail the second phase of 
engineering the lamp to function as a carbon dioxide scrubber. This would not only allow the 
lamp to provide a cheap, natural light but would also become an environmentally friendly 
apparatus by which to clean the environment of carbon dioxide. 

 

Murray, J. (1875). Preliminary Reports to Professor Wyville Thomson, F.R.S., Director of the 
Civilian Scientific Staff, on Work Done on Board the 'Challenger' Proceedings of the Royal 
Society of London, 24(164-170), 471-544.

Nguyen, T. C. (2013, October 22). Can an Algae-Powered Lamp Quench Our Thirst for 
Energy. Retrieved November 01, 2016, Smithsonian.

Pyrocystis fusiformis - Bioluminescent Algae. (n.d.). Retrieved November 04, 2016, 
from                      http://empco.org/bioluminescent-algae/pyrocystis-fusiformis.html
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How to Reduce Energy Usage in PC's
 Whitney Arietta, James Fishenden
This experiment aims to determine optimal computer status in terms of power usage when 
not using the computer; i.e., whether being powered down or put in sleep mode is a better 
state to save power. 
The variables for this experiment are: adjusted brightness, computer in sleep mode, and 
powering up the computer. These variables will be tested on a group of the same model of 
Dell computers; desktops and laptops. The control was determined to be a computer idling 
with full brightness on. The constants are the type of computers, wall outlets, power strip, and 
the kilowatt meter.
The procedure is as follows: (1) Turn off all parts of the computer. (2) Plug in the power cord 
for the computer. (3) Plug a kilowatt meter into the outlet. (4) Turn the kilowatt meter on and 
make sure that it reads 0. (5) Perform three trials for a variable and record the peak power 
measured on the graph. (6) Repeat for each other variable.
It was determined that for the laptops, sleep mode and dimmed brightness had a high 
standard deviation compared to the desktops which were more consistent. For boot power 
and idling power, the laptops used more energy than the desktops.
It was concluded that shutting down a computer is better for long-term disuse, such as going 
on vacation, and putting it into rest mode is better for short term disuse, such as overnight. 
Other variables, such as testing how much power running other programs uses, could be 
tested to find a maximum saving combination. Another option could be to test a larger range 
of computers to verify our results, and also use more recent computers rather than old 
models. Benini, L., Bogliolo, A., & De Micheli, G. (n.d.). IEEE Xplore Document - A survey of 
design techniques for system-level dynamic power management. Retrieved October 27, 
2016, from http://ieeexplore.ieee.org/document/845896/?arnumber=845896

Energy Efficient Computers, Home Office Equipment, and Electronics. (n.d.). Retrieved 
August 29, 2016, from http://energy.gov/energysaver/energy-efficient-computers-home-
office-equipment-and-electronics

Energy-Saving Tips for Tvs, Computers and Laptops from Uswitch. (n.d.). Retrieved August 
29, 2016, from https://www.uswitch.com/energy-saving/guides/tvs-computers-laptops/
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The Effect of Temperature Difference within a Peltier unit on the Voltage Collected
 Natasha Chauhan
Thermal waste is a growing issue in today’s society, with an increasing 
amount of thermal energy being released into the atmosphere from common 
electronics. The purpose of this experiment was to determine which 
temperature difference between a hot and cold beaker would yield the 
greatest amount of voltage. This project was conducted using a Peltier unit to 
convert the thermal energy released from two beakers of water into electrical 
energy. The independent variable was the temperature difference between 
the two beakers. The dependent variable was the amount of voltage 
collected. The testing was done using a Peltier unit and two beakers of water, 
where one beaker stayed at room temperature (control) and the other’s 
temperature was adjusted accordingly. A voltmeter was then attached to the 
Peltier unit to measure the amount of current. The study found that the 
greater the temperature difference between the two beakers, the more 
voltage it produced. The means of this experiment were as follows: 164.71 
volts for a 30°C difference, 214.9 volts for 40°C difference, and 289.75 volts 
for 50°C difference. The results were found to be statistically significant, with 
a p value of <.0001, using an ANOVA test. The alternative hypothesis was 
that if the difference in temperature is 50°C between the two beakers of water, 
then the voltage collected will be the greatest and was supported by the data 
collected. Further research could include determining the optimal temperature 
difference that produces the most efficient device. 

Grosse, K. L., Bae, M., Lian, F., Pop, E., & King, W. P. (2011). Nanoscale 
Joule heating, Peltier cooling and current crowding at graphene–metal 
contacts. Nature Nanotechnology, 6(5). 287-290.

Meir, S., Stephanos, C., Geballe, T. H., & Mannhart, J. (2013). Highly-efficient 
thermoelectronic conversion of solar energy and heat into electric power. 
Journal of Renewable and Sustainable Energy, 5(4), 043127. 
doi:10.1063/1.4817730

Morris, H. M. (n.d.). Evolution, Thermodynamics, and Entropy. Retrieved 
October 01, 2016, from http://www.icr.org/article/evolution-thermodynamics-
entropy/
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United States Nuclear Energy Profile
 Bryce Downer, Jack Walther
Due to the issues posed by global climate change, nuclear energy is in the position to 
experience significant growth. Before this growth, we want to know what the current state of 
nuclear energy is in the United States, and where the best places to build new reactors are. 
We looked at data for natural disasters and state energy profiles, as well as several locations 
factors to geospatially analyze our problem and find the answers.  

https://www.nrc.gov/

https://www.usgs.gov/

http://www.world-nuclear.org/

http://www.eia.gov/state/
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Effect of Carbon Nanoparticles on Efficiency of Steam Generation for Solar 
Applications
 Buell Hollister

Solar energy shows increasing promise as the source of energy for the future; however, 
various methods in which its energy is converted into electricity suffer from low efficiency that 
plagues its broader adoption.  Modern nanoparticles were first built two decades ago, but 
their enhanced heating capabilities have been under-utilized in the power-producing sector. 
The purpose of this research was to determine whether the incorporation of nanoparticles in 
the use of solar energy can provide the efficiency that it currently lacks.

In order to measure the efficiency effects of nanoparticles on steam generation, and thus 
electrical generation, this research employed a self-constructed parabolic mirror to 
concentrate the light energy on a beaker with a water-carbon nanoparticle system and a pure 
water control.  The efficiency was calculated by dividing the required energy to heat and 
vaporize the amount of water present over the integral of solar irradiance and area with 
respect to the time of complete vaporization. The carbon nanoparticle complex increased the 
efficiency of steam generation in a real-world environment where significant heat loss is 
present. In addition, the nanoparticle complex induced steam generation when the bulk fluid 
had not reached suitable temperatures to generate steam.  The results illustrated the efficacy 
of nanoparticles in inducing steam generation in less time and with less energy overall in 
solar power systems; however, additional research needs to be conducted using a controlled 
heat flow.  This research supports the plausibility of increasing the efficiency of solar power 
using a relatively new technology.

Fan, J., Wang, L. (2011). Review of Heat Conduction in Nanofluids. Journal of Heat 
Transfer, 133(4): 1-14.

Baffou, G., Polleux, J., Rigneault, H., Monneret, S. (2014). Super-heating and Micro-
bubble Generation around Plasmonic Nanoparticles under cw Illumination.  The Journal of 
Physical Chemistry, 118: 4890-4898.

Green, M.A., Emery, K., Hishikawa, Y., Warta, W., Dunlop, E.D. (2016.) Solar cell 
efficiency tables (version 47). Progress in Photovoltaics: Research and Applications, 24: 3-
11.
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Harvesting Energy by Walking
 Ajay Krishnavajjala, Arun Krishnavajjala
When a magnet is passed through a copper coil, electrons are loosened and therefore can 
be turned into electricity. Faraday’s law explains that as a magnet is passed through a 
copper coil, connected to a circuit, a voltage is created. Our primary goal is to find a way to 
store the energy by walking. We are doing this through electromagnetic induction. We will 
have a copper coil, and a battery will be passed through it. While the magnet travels through 
the coil, a voltage is induced. We will then take that current, and store it in a battery pack. 
Every time the magnet moves back and forth through the copper coil, we will store the 
energy in the same battery pack. We will put the system on the side of a shoe and let the 
walking motion move the magnet through the copper tubes. The electricity will be stored and 
be capable of powering electronic devices. Our project will allow us to create electricity while 
the person walks. This will promote a safe way to generate electricity as well as a great 
motive to exercise. 

Electromagnetic Induction and Faraday's Law. Retrieved October 18, 2016, from 
http://www.electronics-tutorials.ws/electromagnetism/electromagnetic-induction.html

Electromagnetic Induction. (n.d.). Retrieved October 18, 2016, from https://www.nde-
ed.org/EducationResources/HighSchool/Electricity/electroinduction.htm

Hoyer, K. (2016, August 24). Is there a way to calculate how much voltage the coils would 
produce with two magnets spinning above them? Should they be series wound?

Lenz's Law (the parent / child relationship). (n.d.). Retrieved October 18, 2016, from 
http://regentsprep.org/regents/physics/phys08/clenslaw/
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How to Maximize Wind Turbine Blade Efficiency by Using 3d Printing to Offer 
Conclusive Evidence on the Best Turbine Blade Design
 Pavan Kurkal
In my study, I wanted to study a way to maximize the efficiency of wind turbines. I 
wanted to research this problem because at the rate we are using fossil fuels at now, 
the planet will not be able to sustain life in the years to come. In my study, I 
attempted to improve wind turbine energy output efficiency and a way to eliminate 
environmental damage such as bird kill. My procedure consisted of creating a control 
model first. Second, I printed the model and utilized the wind tunnel at my school to 
simulate wind in a controlled environment. I utilized Reynold’s constant to make sure 
that the wind speed was an accurate representation of what could be expected in 
real life. I estimated the power output by using the turbine blade to spin a motor 
which in turn charged a capacitor. Later, the capacitor was discharged to see how 
much energy was generated (Measured by a multimeter). I repeated the process 
with my design change. So far, the results are promising. The design change I 
implemented helped marginally increase energy output and eliminated the problem 
of wind direction. I want to continue making design changes and testing them until 
the fair in March. My study so far has been successful, even if only marginally so. I 
am excited to continue researching the topic as clean energy is critical in making 
sure that the planet remains habitable for as long as possible. 

Darrieus, G. J. (1931, December 08). US1835018A.pdf [PDF]. Washington D.C.: 
U.S. Patent Office.

Office of Energy Efficiency & Renewable Energy. (1970, January 01). Retrieved 
February 28, 2017, fromhttps://energy.gov/eere/office-energy-efficiency-renewable-
energy

Scott, W. (2010, February 16). Offshore Wind Turbines - How They are Installed 
and Operate. Retrieved February 28, 2017, 
fromhttp://www.brighthub.com/environment/renewable-energy/articles/63997.aspx
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The Effect of Flexible Resistance Sensors on Predictability for Fishing Rod Breakage.
 Bradford Douglas

A problem that has existed in the fishing industry since the advent of fishing without nets has 
been rods breaking. Due to the high forces exerted by fish fish and gravity. break without 
many years of experience it is difficult to predict when the rod will and so relatively new 
fisherman run the risk of snapping an expensive rod with each cast. In order to correct this, a 
flexible resistance sensor was mounted onto a Zebco Durango Spinning Rod and tested until 
rod failure (breakage). With this information, it will be possible to develop a program that 
utilizes the flex sensor to accurately predict when a Zebco Durango Rod is at a high risk of 
breaking and notify the fisherman. The flexible resistance sensor has been calibrated with an 
Arduino computer in order to collect accurate data, and currently the rods are being tested 
until failure. If the flexible resistance sensors can accurately reflect when a rod is nearing a 
threshold of breaking, then it will be possible to predict the approximate force at which it will 
break.

 

By Combining the Flew Sensor with a Static Resistor to Create a Voltage Divider, You Can 
Produce a Variable Voltage That Can Be Read by a Microcontroller’s Analog-to-digital 
Converter. “Flex Sensor 2.2”” Flex Sensor Hookup Guide. N.p., n.d. Web. 28 Sept. 
2016.<https://learn.sparkfun.com/tuorials/flex-sensor-hookup-guide>. 

Ohtsuki, Atsumi, Shigemichi Ohshima, and Daisuke Itoh. “Analysis on Characteristics of 
Constant-Force Spring Based on Large Deformation Theory.” Transactions of Japan Society 
of Spring Engineers 44 (1999): 7-12. Web. 

“Rapsody Fishing Company :: Technology.” Rapsody Fishing Company :: Technology. N.p., 
n.d. Web. 09 Sept.2016
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A Novel Approach to Magnetic Energy
 Joshua Garrett, Danial Hafezi
This research focused on designing an apparatus that can be powered with the opposing 
forces of magnets. The primary creation of a wheel with spaced magnets on it that will be 
forced to move in a circular motion due to a stationary magnet led to the main goal of 
connecting producing infinite energy. This would be achieved via a crank generator similar to 
miner helmets. In this experiment, the limiting factors became the distance between the 
wheel magnets and the stationary ones as the electricity would flow through them. 
The most important part of this experiment was getting the wheel to actually move, because 
once that occurred, the potential for limitless energy could be achieved. To date, the spacing 
of the wheels has not been ideal as there appears to be a gap in the magnetic fields. This has 
led to the wheel only moving as far as the gap and then stopping. 
Therefore the null hypothesis is that the wheel doesn’t turn with the alternative that it does 
turn. Unfortunately, without getting the wheel to turn the project can only determine that thus 
far there is a magnetic field and there must be further research. Ideally, it is 
hypothesized post-experiment that more polarized magnets with a more controlled field could 
eliminate the gap and achieve limitless energy. 

Dai, Jen Hao. "Patent US7723880 - Hand Crank Generator." Google Books. N.p., 25 May 
2010. Web. 20 Oct. 2016

K-tor (2011). Hand Crank Generator. K-Tor.com. Reviewed Aug 12, 2016. https//www.k-
tor.com/hand- crank-generator

Physics. (2010, Dec 24). Can magnets rotate infinitely? Physics. Reviewed Aug 12, 2016. 
physics.stackexchange.com/questions/2167/can-magnets-rotate-infinitely 
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Generating Electrical Energy through Repulsion and Spring Movement
 Aditya Gorti, Pramod Grama

The most prominent problem of our day and age is harnessing new sources of sustainable 
energy.  Our project tries to address the problem by looking towards magnets and springs to 
create electrical energy.  This project is focused around building a generator that uses 
magnetic repulsion, springs, a propeller, and Brook’s Coils to accomplish this.  Compared to 
other conventional generators found in windmills, our generator aims at being more efficient 
by reducing the effects of friction when producing electricity.  Windmill generators use gears 
to move magnets in and out of coiled copper wire; our generator, however, uses magnetic 
repulsion to accelerate a magnet through the coil and a spring to pull it back.  The generator 
consists of an outer PVC pipe which houses rows of copper solenoids.  The inner rod is lined 
with magnets that will repel the rod magnets placed at the starting of the solenoid.  A 
propeller is attached to the inner rod, which will turn the rod when wind is present.  Once the 
inner rod starts turning, the magnets on the inner rod will repel the rod magnets in the 
solenoid, which will in turn be pulled back by the springs.  A conductivity meter will be used to 
measure the electrical output of the generator.  The current challenge is finding the perfect 
spring that will be able to quickly pull back the magnet.  The spring should have enough 
elasticity to bring magnet to its original position.

  

Barrass, R. (1991). Magnetism and electricity. Mastering Science. 299-310.

Ness, R. M. (2014, October 21). Ness Engineering Technical Data Brooks Coil Formulas. 
Retrieved from Ness Engineering, Inc.: 
http://www.nessengr.com/techdata/brooks/brooks.html

Office of Energy Efficiency & Renewable Energy. (n.d.). How Do Wind Turbines Work. 
Retrieved from Energy.gov: https://energy.gov/eere/wind/how-do-wind-turbines-work

US Energy Information Administration. (2016, November 21). Electricity Explained. Retrieved 
from eia.gov: http://www.eia.gov/energyexplained/index.cfm?page=electricity_magnets

Wither, T. A. (1998). Method and apparatus for generating electrical energy. 1-3.
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The Development of Invisalign Braces using X-box Kinect
 Ajay Kamalakannan
If it is possible to create a 3D model of Invisalign braces through 3D scanning, then it 
will allow people to straighten their teeth in a cheaper way and it will be available to 
third world countries.  Rather, than regular bracket braces, Invisalign braces move 
the teeth slightly and cause little pain.  The bracket braces follow Begg’s Tipping 
Principle, which states that if pressure is applied to the crown, then the crown moves 
toward the pressure and the root moves away.  Invisalign braces only employ minor 
rotations on the teeth. The current cost of Invisalign braces is $3,795 with treatment; 
however, in my way, it will only cost $864.01 with all the materials.  Past research 
done by Amos Dudley, shows that he created the 3D mold through alginate powder 
and used conventional 3D scanning methods to scan his teeth to create the 
Invisalign braces.  My project is different in that I am creating Invisalign braces in a 
cheaper way through Xbox Kinect Sensor ($129.99) 3D scanning, than a regular 
laser 3D scanner ($123,915.00), which he used.  Understanding this research, 
making the Invisalign braces 3D mold can be through alginate powder and 
permastone.  To start, make a mold of teeth using alginate powder.  Then, display 
this mold through a 3D scan using Microsoft Kinect Sensor.  Then, send the 3D scan 
using 3D scanning software called Skanect.  Then, configure the image using 
Autodesk Inventor. Next, 3D print the braces. 

Dental Dimensions - Invisalign. (n.d.). Retrieved February 27, 2017, from 
http://www.dentaldimensions.com/services/invisalign/

Invisalign. (n.d.). Retrieved from www.invisalign.com: https://www.invisalign.com/frequently-
asked-questions
 
(n.d.). Retrieved February 27, 2017, from http://skanect.occipital.com/download/

S. (2013, January 11). Retrieved February 27, 2017, from https://www.youtube.com/watch?
v=sp2oInwk028

T. (2013, March 01). EASY Kinect 3D Scanner! Retrieved February 27, 2017, from 
http://www.instructables.com/id/EASY-Kinect-3D-Scanner/
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A New Way to Roll: The Effect of Thickness on the Strength of Plastic Beads to be 
Used for Airless Tires
 Mary Kamara

The purpose of this experiment was to engineer an airless tire using recyclable materials. 2-
liter plastic bottles were molded into 2.5 cm plastic beads ranging in width and tested for 
optimal strength. The independent and dependent variables were the width of the beads and 
the strength of the tire, respectively. The optimal bead size, which used very little material 
and held up to 52.16 kilograms, was used to fill a model tire. The model airless tire and 
model pneumatic tire were then tested for strength. A Chi-square test was used to determine 
which one was stronger. The mean of the airless tire and pneumatic tire were 22.68 and 0, 
respectively. However, the model pneumatic tire was filled with airholes, therefore, created 
biased data as the construction of the wheel was mediocre. The null hypothesis was that 
despite the optimal bead size, there will be no significant difference between riding on 
pneumatic tires and riding on the airless tires constructed. The null was rejected because the 
p-value was less than 0.01. The alternative hypothesis was if a recyclable plastic bead is 
altered for optimal thickness, then the strength of the airless tire will be similar in strength to 
the pneumatic tire. It was rejected because the strength of the airless tire was far superior to 
the pneumatic. Further research could explore full size commuter bicycle tires rather than 
model tires or other recyclable materials could be tested to see what material holds up the 
best across the board.

Characteristics of Tannus Tires. (2011). Retrieved from http://www.tannus.com/#aither

Ju, J., Kim, D., Kim, K. (2012). Flexible cellular solid spokes of a non-pneumatic tire. 
Elsevier, 94, 2285–2295. doi: 
http://dx.doi.org.mutex.gmu.edu/10.1016/j.compstruct.2011.12.022

Tannus co.,ltd.; tannus launches the next generation aither 1.1 ver. puncture-free tire. (2015). 
Journal of Engineering, 1939. Retrieved from 
http://search.proquest.com.mutex.gmu.edu/docview/1660480454?accountid=14541
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Remote and Autonomous Seismic Vulnerability Evaluation Using Satellite Imager
 Jonathan Kerr

Cities located in regions with high frequencies of earthquakes depend on building 
vulnerability assessments to plan evacuation routes and prepare buildings for earthquakes. 
The author’s previous research focused on development of a method for solely remote 
assessments using satellite imagery based on the data of the Nepal 2015 earthquake. In the 
current research the process was automated to achieve faster, less expensive, and more 
frequent vulnerability evaluations. To develop this automated process, very high resolution 
imagery of Ecuador from before the 2016 earthquake was obtained, along with data on 
building damage from after the event. These data were loaded in ArcGIS, and an ArcGIS 
model was created to sequence geoprocesses. Three Iso Cluster Unsupervised 
Classifications were performed on the model’s sole input - a satellite image - to segment 
terrestrial regions, followed by urban regions, and finally by individual structures. The results 
of the last classification were used to create building footprints as a polygon shapefile. The 
coordinate system of the shapefile was changed to a projected system to allow 
measurements of building area, regularity, and aspect ratio. Two single band rasters, 
representing the red and near infrared bands of the original satellite image, were used with 
the Zonal Statistics function to calculate the mean red and near infrared intensities of each 
building. These geometric and spectral pre-event properties were compared between 
undamaged and damaged buildings to assess the accuracy of the evaluation.

Sumaryono. (2010). Assessing building vulnerability to tsunami hazard using integrative 
remote sensing and GIS      approaches (Doctoral dissertation). Retrieved from Electronic 
Theses of LMU Munich.

Wieland, M., Pittore, M., Parolai, S., & Zschau, J. (2012). Exposure estimation from multi-
resolution optical satellite imagery for seismic risk assessment. ISPRS International Journal 
of Geo-Information, 69-88. doi:10.3390/ijgi1010069

Wu, H., Cheng, Z., Shi, W., Miao, Z., & Xu, C. (2013). An object-based image analysis for 
building seismic vulnerability assessment using high-resolution remote sensing imagery. 
Natural Hazards, 71, 151-174. doi: 10.1007/s11069-013-0905-6
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The Effect of Dimples on the Generation of Lift by a Rotary Wing Complex
 Jason Lang, James Mullen

Golf balls commonly use dimples as a way to reduce drag in increase aerodynamic 
properties. This procedure has been perfected in performance golf balls, but has not been 
applied to other aerodynamic systems such as helicopter blades. We used a 3D-Printed rotor 
complex attached to sensors measuring the amount of downforce created by the blades. The 
test samples are in three configurations; dimples only on bottom, dimples only on top, and 
dimples on both sides. The rotor complex with dimples on both sides produced the most lift in 
our testing, but not by a significant amount. The rotors were very close in lift and may have 
been within our margin of error. The experimental results were somewhat surprising. Prior to 
the experiment the expected result was that the largest increase in the production of lift would 
come from the blade with only dimples on the top.  The experimental results mean that 
perhaps the speed of the air over the blade itself is more important than the speed over the 
top and bottom individually. Our likely source of error is differences in the torque produced by 
the engine. Further research can explore different dimple sizes and depths as well as how 
these experiments would relate to a larger blade complex. This would greatly increase 
available knowledge in this area and help to potentially produce more efficient helicopters.

Anderson, D., & Eberhardt, S. (2003, February). How Airplanes Fly: A Physical Description of 
Lift. Sport Aviation. Retrieved from http://cospilot.com/documents/Lift.pdf

Johnson, W. (1994). Helicopter Theory. New York, NY: Dover Publications.

The Aerodynamics of Golf Balls - scitation.aip.org. (n.d.). Retrieved October 21, 2016, from 
http://scitation.aip.org/content/aip/journal/jap/20/9/10.1063/1.1698540 
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Improving the Efficiency of Aircraft to Reduce Drag Through Design and Additive 
Manufacturing
 Andrew Lewis

The creation of the airplane has been one of the most monumental technological advances 
to society to date. Whether it’s for military, commercial or private use, these machines have 
added much convenience to travel and transportation. The purpose of the research was to 
streamline the design of planes and make them more efficient by incorporating blended wing-
body designs into a standard plane design. Using 3-D design software; three models were 
created: a base model resembling a single engine jet, a model integrating both the base 
model and wing-body designs combined into one and a fully blended wing-body plane. These 
models were placed in a wind tunnel and subjected to a smoke streamline to determine 
which design was most optimal in reducing drag while maintaining lift. The designs were then 
tested using the MicroCFD virtual wind tunnel software. It was determined that a hybrid 
design using both the base and blended wing-body aspects actually provided the optimal 
reduced drag and subsequent lift for all the angles of attack that were tested. Further 
research would entail scalar models created to go into a professional wind tunnel which could 
lead to the creation of full size flying models for flight testing.  The importance of this 
research is to push forward potential designs for planes that could provide more than what 
has come from the ‘standard’ plane design. This research also hopes to eliminate the 
increasingly outdated and inefficient models of planes used by airliners and transportation 
companies.
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The Correlation Between Homologous Wing Structures and Man-Made Wing 
Structures
 William Neeves
The airplane has been a constantly evolving structure for thousands of years, from daring 
stories of bird like structures and crazy contraptions to the first sustained flight in the wright 
flier all the way to modern days’ hypersonic fighter jets and passenger airlines. However, this 
“modern” wing structure has stayed the same for several decades. What if we went back? 
What if these attempts to mimic the flying patterns of the natural world were the right idea, 
but the resources were too limited? The purpose of this project is to use modern tools and 
materials to create a wing that mimics nature and test to see if the modern-day wing really is 
more aerodynamic. In order to determine this I created 4 different models of an airplanes 
wing using a 3D printer. Each designed after a different thing. One a simple plane wing (used 
as a control), one open paneled plane wing, one modeled after a bat’s wing, and one after a 
bird’s wing. Then using these models, I shot each one using a nail and rubber band (to 
simulate the same initial velocity each time) and determined their distance traveled, velocity, 
and acceleration. Including their change in each from the control airplane. Doing this allowed 
me to compare the aerodynamics of each design and determine which one was most 
efficient. Completing this experiment is the begins steps of an attempt to maximize the 
efficiency of the modern-day wing, whether it’s on a passenger airline, or on the next rocket 
to Mars. 

Strikwerda, Pieter, and Robert Dehue. "What Is 3D Printing? How Does 3D Printing Work? 
Learn How to 3D Print." 3D Printing. N.p., n.d. Web. 27 Feb. 2017.

Harris, Stephen. "New Technique Paves the Way for 3D-printed Aircraft Wings." The 
Engineer. N.p., n.d. Web. 27 Feb. 2017.
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The Effect of Nature Inspired Textures on the Lift and Drag Produced by Airfoils
 Jacquelyn Noel

The project rationale is to take textures in nature that have a clear optimization towards 
speed and adapt them for aerodynamic efficiency. The textures of Peregrine falcon feathers 
and Orca whale skin were chosen based on the known quality of the animal’s speed. A 
simulation of the smooth textures was tested and compared to a contrasting rough surface, 
sandpaper. Airfoils were drawn and 3D printed in the same shape and material. Five different 
textures were applied to individual airfoils. The control airfoil had no surface texture added. 
The airfoils were tested for lift and drag in a wind tunnel. 10 trials were done for lift and drag 
per texture. The ratio of lift to drag was calculated to determine efficiency. The higher the lift 
to drag ratio is, the more favorable for the aircraft. Of the five textures, the 220-grit sandpaper 
covered airfoil had the highest efficiency ratio, 4.86. This was unexpected because the 
sandpaper’s surface has a lot of friction which produces drag. This may be due to small 
amounts of turbulence coming off the sandpaper on the bottom of the airfoil producing small 
amounts of lift. The 60-grit sandpaper covered airfoil had the most inefficient ratio of 2.77. 
This was expected because of the coarse texture. In comparison, the control ratio was 3.81. 
The other three textures inspired by nature were in between these ratio values and produced 
an optimal lift to drag ratio. 
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The Optimization of Forest Repopulation and Agricultural Farming Aided by Seed 
Planting Drones
 Tyler Raney

Modern advancements in autonomous drones have the potential to revolutionize the way 
forests are repopulated and increase the efficiency of agricultural farming. Current methods 
of forest repopulation involve high costs due to the manual labor required to hand plant 
seeds, or the expense of aircrafts to air spread seeds. Hand planting results in higher uptake 
values (meaning the seed yields successful growth) but requires the cost of laborers; while 
air spreading is comparatively cheaper, it results in lower uptake values. By utilizing a drone-
mounted planting device that fires tree seeds into the ground, potential for higher uptake 
values at a cheaper cost could change the way we plant trees and even the way we farm.  

In order to successfully achieve the goal of planting seeds by means of drone, the device 
would need to be able to fire seeds into the ground at the same depth of a hand planted 
seed, hold enough seeds to be cost effective, be controlled wirelessly, and have the 
capability to mount to most heavy-lift drones. 

A design for the planting device has been created using a 3D CAD program that will serve as 
the housing for the seeds, this design will be 3D printed. In order to fire the seeds into the 
ground, pressurized CO2 will be used with an electronic solenoid valve to initiate the 
emission of gas. Servo motors will be used to reload the seeds into the barrel of the device. 
An Arduino microcontroller will be used to control the operation of the device remotely. 

 Monk, S. (2016). Programming Arduino: getting started with sketches. New York, NY: 
McGraw-Hill Education.

 

Brown, H. T. (2012). 507 mechanical movements: mechanisms & devices. Lexington, KY: 
Dover Publications.

 

Anderson, C. (2015, February 03). How Drones Came to Your Local Farm. Retrieved from 
https://www.technologyreview.com/s/526491/agricultural-drones/
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HMGH (Handheld Motorized Grappling Hook)
 Alexander Rodriguez

The engineering goal of this project was to design a device to be able to 
launch and retract a line. The device was intended to be wearable and 
portable. The device prototype would allow people to pull or drag objects 
toward them. This would act as an equipment retrieval system. The prototype 
would have a secondary function as well. A user would be able to launch the 
hook and use the motor to winch themselves up. A device with this 
functionality would be applicable in a vast amount of applications. Two 
requirements of the engineering goal were that the devise would have to be 
able to lift 170 pounds as well as launch a projectile and line 30 feet.  The 
HMGH successfully launched over 30 feet and it was capable of pulling 125 
pounds.  The engineering goal was only partially met due to the fact that the 
HMGH’s main brace broke during a load test of 170 pounds. 

Gear ratio. (n.d.). Retrieved Jan. & feb., 2017, from 
http://www.dictionary.com/browse/gear-ratio

 

Lead-Acid Battery. (n.d.). Retrieved December 23, 2016, from 
http://hyperphysics.phy-astr.gsu.edu/hbase/electric/leadacid.html

 

Solenoid valve types. (n.d.). Retrieved December 14, 2016, from 
https://tameson.com/solenoid-valve-types.html
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Distinguishing the Existence of Plastic Degrading Bacteria
 Harrison Frontain

Around the world, hundreds of millions of tons of plastic are disposed of yearly. Much of this 
plastic finds its way to either landfills or the ocean. In March of 2015, a group of Japanese 
researchers identified bacteria that utilize polyethylene terephthalate (PET) plastic as both its 
carbon and energy source, indicating that it is possible for bacteria to have evolved to 
decompose plastic.

The purpose of this research was to distinguish the existence of bacteria that utilize similar 
methods to decompose plastic, hence displaying convergent evolution. To do this, soil 
samples were collected from plastic found in an environment ideal for decomposition landfills. 
Samples were taken then cultured. Following an incubation period, cultures were then 
reintroduced to an environment in which plastic existed as the only nutrient source. This 
culling process was used to determine the effects of a plastic rich environment on the 
selective growth of bacteria. It was determined that the availability of plastic impacted the 
growth of two types of bacteria in particular.

Thus, it is suggested that plastic in the environment may assist or cause the growth of 
specific bacteria. It can be suggested that there is a chance that these bacteria may be 
forming ecosystems based on plastic degradation. Further research could be used to 
determine the specific taxonomy of these bacteria as well as the exact reason for their 
increased growth in the presence of plastic. This research could change the way 
environmentalists evaluate the expected degradation time of plastic across the globe. 

Andrady, A. and M. Neal. 1984. Applications and societal benefits of plastics. Available 
online at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2873019/

California Ocean Protection Council. 2007. On Reducing and Preventing Marine Debris. 
Available online at: 
http://www.opc.ca.gov/webmaster/ftp/pdf/agenda_items/20070208/0702COPC05_MarineDeb
ris_Resolution.pdf

Yoshida, S., K. Hiraga, T. Takehana, I. Taniguchi, H. Yamaji, Y. Maeda, K. Toyohara, K. 
Miyamoto, Y. Kimura, and K. Oda. 2016. A bacterium that degrades and assimilates poly
(ethylene terephthalate). Available online at: 
https://www.researchgate.net/publication/297743309_A_bacterium_that_degrades_and_assi
milates_polyethylene_terephthalate
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Designing a more Efficient Fog Net
 Jack Galletta, Christopher Tousignant
Water shortages in developing countries are a problem facing the world.  By 
testing different materials, it is believed that a more efficient and cost-effective 
large-scale collection device can be created.  The project involves using a 
standard fog net as a control and smooth and rough textured plastic as an 
independent variable.  These changes will affect the dependent variable, the 
amount of water collected.  A spray machine is used to project water from a 
two meter distance for one minute, which condenses on the surface and is 
collected.  Analysis of the water collected for all designs shows that the net 
which utilized rough plastic collected the most, followed by the smooth plastic 
and control nets respectively.  A t-test compared the mean water collection 
between each design, and an ANOVA test proved that the mean of each net 
was statistically significantly different.  It was predicted that the rough plastic 
would collect the most water due to increased surface area and texture for 
water to collect on, and this idea was supported by the results and tests 
performed.  The results show that the types of plastic played a role in 
changing the amount of water collected, meaning that if these designs were 
introduced into existing fog nets, it may benefit communities in need of water.  
This project was limited by the materials used because microscopic structures 
found in nature could not be mimicked on the surfaces used.  The question of 
how these structures increase water collection has potential for more 
research and experimentation.  

Andrews, H.G., Eccles, E.A., Schofield, W.C.E., & Badyal, J.P.S. (2011). 
Three-Dimensional Hierarchical Structures for Fog Harvesting. (n.d.). 
Retrieved October 05, 2016, from 
http://pubs.acs.org/doi/pdf/10.1021/la2000014

Bai, H., Ju, J., Sun, R., Chen, Y., Zheng, Y., & Jiang, L. (2011). Controlled 
fabrication and water collection ability of bioinspired artificial spider 
silks.Advanced Materials,23(32), 3708-3711. Retrieved October 5, 2016

Fontanals, N., Marcé, R.M., (2005). New hydrophilic materials for solid-phase 
extraction. Retrieved October 05, 2016, from 
http://www.sciencedirect.com/science/article/pii/S0165993605000555
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The Ability of Ceratophyllum demersum To Remove Copper From Water
 Tyler Haley

In highly industrialized and populated areas, heavy metal pollution can pose a 
problem for aquatic ecosystems. Cars account for most heavy metal pollution, zinc, 
copper, and lead being the most common. This project focuses on a natural way to 
filter out heavy metals polluting waterways using the aquatic plant hornwort, 
Ceratophyllum demersum.

Each plant was placed into three liters of water with aeration. Copper was added to 
the water to a final concentration of either 1.3mg/L or 3.9mg/L. Control plants 
received no copper. Copper test strips were used at 48 and 72 hours to assess 
concentration remaining in the water. Most of the copper was removed from the 
water in 48 hours in both groups. Comparing the rates of copper removal, 3.9 mg/L 
had a significantly higher rate  at 0.071 mg/hour than 1.3mg/L at 0.020 mg/hour (p 
less than 0.0001, Mann- Whitney Test). To determine if the plant removed the 
copper, zebrafish eggs were used as a bioassay. The eggs at 3.9 mg/L copper all died 
in 24 hours, the eggs in 1.3 mg/L showed delayed hatching, and the eggs in water 
cleared by the plant (initial concentration 1.3 mg/L) were no different than the 
control group at 0 mg/L copper.

In the future, other heavy metals such as zinc, cadmium or lead could be tested to 
ensure Ceratophyllum demersum can filter out other heavy metals. Ceratophyllum 
demersum has the potential to be used in bioremediation of ecosystems that are 
polluted by heavy metals. 

Fritioff, A. & Greger, M. (2003). Aquatic and t errestrial species with potential to remove he avy 
metals from stormwater. International Journal of Phytoremediation, 2003;5(3):211-24. DOI: 
10.1080/713779221

Fairfax County. (n.d.). Heavy Metal Pollution Is More Common Than You Think. Retrieved November 
16th, 2016 from http://www.fairfaxcounty.gov/nvswcd/newsletter/heavymetal.htm

Greipsson, S. (2011) Phytoremediation. Nature Education Knowledge 3(10):7 Retrieved from 
http://www.nature.com/scitable/knowledge/library/phytoremediation-17359669
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Remediation of Heavy Metal in Soil by Eisenia fetida
 Mahfuz Kamal

It has been observed that earthworms may have an effect on the removal of metals in soil 
over a period of time. For example, earthworms produce a peptide called phytochelatin in 
response to high level of arsenic in the soil.  The purpose of this research was to determine 
whether earthworms, Eisenia fetida, could have a similar effect on remediating soil of other 
metals such as iron and copper. Earthworms were placed into 30 soil containing pots in 
which the soil was moistened every 3 days. In addition, a 1 percent copper sulfate solution 
was added to the pots at the beginning of the testing period. The same was done to 10 pots 
using a 1 percent iron sulfate solution. Ten pots with worms received no treatment and 
served as controls. Iron and copper levels were monitored over a nine-week period and it 
was determined that both iron and copper concentrations had experienced decreases. Over 
the testing period, iron was remediated from the soil more so than the copper. Further 
research could employ tests of additional types of metals as it is suggested that earthworms 
may serve as a viable cheap way to bioremediate soils. 

 

Earthworms Produce phytochelatins in Response to Arsenic. (n.d.). Retrieved September 29, 
2016, from http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0081271

Proximal Soil Sensing – A Contribution for Species Habitat Distribution Modelling of 
Earthworms in Agricultural Soils? (n.d.). Retrieved September 29, 2016, 
from http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0158271

The Earthworm Eisenia fetida Can Help Desalinate a Coastal Saline Soil in Tianjin, North 
China. (n.d.). Retrieved September 29, 2016, from http://journals.plos.org/plosone/article?
id=10.1371/journal.pone.0144709
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Using Propionaldehyde Modification of Chitin and S. fluitans to Enhance the 
Bioremediation of Copper while Decreasing Organic Leaching
 Jason Kelly

Biosorption is a process in which biomass binds contaminants onto its cellular structure. The 
purpose of this project is to create an appropriate-technological method for the 
bioremediation of heavy metals. Sargassum seaweed and chitin powder are capable of 
removing 2+ metal cations from solution. When Sargassum uptakes metal cations, it is 
known to leach organic carbon compounds, which are secondary pollutants. 
Propionaldehyde modification of Sargassum and chitin may improve structure and thus 
decrease leaching. Copper uptake and leaching were compared between propionaldehyde-
modified and unmodified Sargassum and chitin, and as a control, both sorbents were placed 
in distilled-water. Total-Organic-Carbon was measured to quantify leaching. Data shows that 
there is no significant difference between the TOC of modified chitin in copper solution and 
modified chitin in distilled-water. This suggests that it is not metal uptake that causes 
leaching in chitin, but rather that modified chitin is underwater for a long period. Further 
investigation shows that the TOC of unmodified chitin in distilled-water is significantly lower 
than the TOC of modified chitin in water, suggesting that propionaldehyde was not strongly 
bonded to the chitin’s surface. Modified Sargassum leached significantly less than 
unmodified Sargassum when placed in distilled water. This suggests that even without metal 
uptake, the propionaldehyde modification improves the seaweed surface structure in a way 
that decreases organic leaching. Experimental data collection continues, in addition to using 
organic chitin extracted from shrimp shells. If successful, this method could be a low cost, 
appropriate technology water purification method in developing nations.

Yang, L., & Chen, J., (2008). Biosorption of hexavalent chromium onto raw and chemically 
modified Sargassum sp. Bioresource Technology, 297-307. 
doi:10.1016/j.biortech.2006.12.021

Pinto, P. X., Al-Abed, S. R., & Reisman, D. J. (2011). Biosorption of heavy metals from 
mining influenced water onto chitin products. Chemical Engineering Journal, 166(3), 1002-
1009. doi:10.1016/j.cej.2010.11.091

Das, N., & Das, D., (2013). Recovery of rare earth metals through biosorption: An overview. 
Journal of Rare Earths, 933-943. doi:10.1016/S1002-0721(13)60009-5
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A Bio-Alternative material to Crumb Rubber Turf Fields using mycelium
 Iona Molland

Crumb rubber infill, created from reclaimed tires, is a popular infill option for synthetic turf 
fields. It is used in homes, golf courses, municipalities, and fields.  The crumb rubber material 
is made from 71% recycled rubber, 14% steel, and 3% fiber.  This only accounts for 88% of 
the material, the other 12% being extraneous material with a contents list sometimes 
unknown.  The particles within these recycled tires, along with this material can be toxic to 
our environment and living things.  This research project looks at utilizing a recently 
commercialized biomaterial as an alternate solution to recycled tire scraps; mycelium. 
Mycelium is an extension of the hyphae of fungi. The hyphae consist of clusters of cells in a 
fungus that grow in a branch-like design.  Mycelium is found in and on soil. Its versatile 
functions have recently been discovered, and the field of mycelium bioengineering is being 
delved more into by both commercial companies and researchers seeking bio alternatives. 
The mycelium of the Oyster fungus (an edible fungus) was used to test the safety of the 
processed mycelium with fruit-flies by counting the number of mutation, the suggested that 
the mycelium was safer since it had fewer mutations. The mycelium was also compressed 
with different weights and it is tested for durability, flexibility and degradation.  

Carlile, M. J., Watkinson, S. C., & Gooday, G. W. (2001). The fungi. San Diego: Academic 
Press.

Effects of temperature and hydrogen peroxide on mycelial growth of eight Pleurotus strains. 
(1999, August). Retrieved November 15, 2016, from http://www.sciencedirect.com/scien

Evanka, N. (n.d.). MYCELIUM. Retrieved November 15, 2016, 
from https://greengineers.wikispaces.com/MYCELIUM

Hilsdor, J. (n.d.). The Default Bitcoin Wallet. Retrieved November 15, 2016, from 
https://wallet.mycelium.com/
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Biodegradation of HDPE and PUR by Pseudomonas putida and Pestalotiopsis sp as a 
Remedy for Plastic Waste
 Nishita Ardhapurkar, Adam Oliver

Plastic waste is a pervasive issue due to plastic’s increased use in consumer goods, 
combined with the fact that it takes hundreds of years to decompose naturally. HDPE 
and PUR are two common plastic types that are not easily degraded.  Fortunately, 
the bacteria Pseudomonas putida and the fungus Pestalotiopsis sp. have been known to 
degrade HDPE and PUR, respectively. Furthermore, combining certain strains of 
fungi with bacteria has shown to increase the amount of degradation. The purpose of 
this experiment is to determine whether or not Pestalotiopsis sp. and Pseudomonas 
putida exhibit a synergistic effect when degrading high density polyethylene (HDPE) 
and polyester polyurethane (PUR). To test this, squares of each plastic were cut and 
massed. They were then placed in flasks filled with M63 media and either inoculated 
with no organisms, fungus, bacteria, or fungus and bacteria. After 2 months, the 
pieces of plastic were removed, washed, and re-massed. The percent change in 
mass was then determined and statistically analyzed. An ANOVA test was performed 
using the mean, standard error, and sample size of the percent change in mass. The 
test showed that when degrading HDPE, there is a significant negative effect when 
the bacteria and fungi working synergistically versus separately. This may suggest 
that the fungi impedes the bacteria’s degradation potential in some way. Further data 
collection of longer trials, in process, will give more evidence to either support or 
refute the synergistic effects of P. sp and P. putida degrading plastic together. 

 

Akone, S. H., Mándi, A., Kurtán, T., Hartmann, R., Lin, W., Daletos, G., & Proksch, P. (2016). 
Inducing secondary metabolite production by the endophytic fungus Chaetomium sp. through 
fungal–bacterial co-culture and epigenetic modification. Tetrahedron, 1-8. 
doi:10.1016/j.tet.2016.08.022

Broshkevitch, C., Richards, A., & Curley, J. (2013). Effect of Phanerochaete chrysosporium, 
Pseudomonas putida, and Sphingomonas macrogoltabidus on degradation of HDPE plastic 
with chemical, UV, and thermal pre-treatments. Journal of Experimental Secondary Science. 
(in school article) 3(1), 1-8.

Russel, J.R., Huang, J., Anand, P. Kucera, K. Sandova, A.G., Dantzler, K.W., ... Strobel, S.A. 
(2011). Biodegradation of polyester polyurethane by endophytic fungi. Applied and 
Environmental Microbiology, 77(15), 6076-6084.
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The Effectiveness of Capacitors vs. Batteries Regarding the Storage of Lightning 
 Alexandra Rearden

The purpose of this experiment is to pave the way for future alternate energy. This 
experiment is testing possibly what currently can hold a fast flash of energy, or in real world 
applications, lightning. The independent variables are the battery and the capacitor. The 
dependent variable is the amount of voltage stored in the energy storage. First, the battery, 
(aka control) which connects with the wires to the meter copper rod standing on the plastic 
sheet. The copper moved slowly a 1-foot radius near the Tesla coil. The voltage is read by 
the voltmeter which is connected to the copper wires connecting the copper rod and the 
energy storage compartment. Then the battery is switched with a Water Leyden Jar, and 
then a capacitor. The capacitor was the most efficient in storing energy. Overall, it stored 8.3 
V, while the battery stored .207 V, and the water Leyden Jar stored 3.6 V. The energy 
storage compartment will be changed and to see how it affects the effectiveness of the 
voltage stored was the hypothesis. It is supported by the different voltages stored. It was 
supported by the experiment because the different storage compartments stored different 
amount of volts. The capacitor. Further research could explore alternate energy storage 
compartments. The trouble with trying to store lightning is that the bolt is only there for less a 
second, making it hard to store, while the capacitor, while stores quickly, releases charge 
quickly as well.

American Woodworker Editors. (2012, March 21). Hammer Your Own Copper Hardware - 
Popular Woodworking Magazine. Retrieved October 05, 2016, from 
http://www.popularwoodworking.com/projects/hammer-your-own-copper-hardware

Berardelli, P. (2009, May 9). You Really Can Catch Lightning in a Bottle. Retrieved October 
05, 2016, from http://www.sciencemag.org/news/2009/05/you-really-can-catch-lightning-
bottle

Dickerson, K. (2014, July 10). Wireless Electricity? How the Tesla Coil Works. Retrieved 
October 5, 2016, from http://www.livescience.com/46745-how-tesla-coil-works.html
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The Removal of Virus-sized Particles Using the Bacterial Filled Xylem Pits of Pinus sp
 Matthew Ritchie

Pine branches have been shown to remove bacteria from water by trapping them in their 
xylem pits, but there has been limited success in removing smaller-sized particles. The 
objective of this experiment is to increase pine branch’s ability to remove virus-sized particles 
from water as an appropriate-technology water filtration method. Viruses have been unable 
to be filtered from water by the branch, which range from 5-20 nm (Boutilier et. al, 2014). 
Using virus-sized fluorescence-nanoparticles, it can be seen using a fluorescence 
microscope where the particles are within the branch after filtering contaminated water. It 
was hypothesized that implementing E. coli into the branch would form a biofilm to block the 
virus-sized particles. It was determined if subsequent runs of E. coli solution removed more 
bacteria than an initial run through a branch. This branch was put through another trial, and 
another change in absorbance was recorded. The filter with E. coli in the xylem removed a 
greater percentage of bacteria than the filter without (p=.0079). In order to test virus-sized 
particles with the same process, the fluorescence of the solution was measured. Control data 
for the filter without E. coli against the fluorescent-nanoparticles showed an average percent 
change of fluorescence of -63.02%. The nanoparticles were observed at the top of the 
branch letting the solution through.  If the filter with E. coli has a significantly greater percent 
change of fluorescence, the data would support the hypothesis that the filter could be used to 
remove virus-sized particles. 

Boutilier, MSH., Lee, J., Chambers, V., Venkatesh, V., & Karnik, R. (2014) Water filtration 
using plant xylem. PLos ONE 9(2): e89934doi:10.1371./journal.pone.0089934

Loo, SL., Fane, AG., Krantz, WB., & Lim, TT., (2012) Emergency water supply: A review of 
 potential technologies and selection criteria. Water Research. 46, 3125-3151. 
doi:10.1016/j.watres.2012.03.030.

Costa-Fernandez, J., Periera, R., & Sanz-Medel, A. (2006). The use of luminescent quantum 
dots for optical sensing. Trends in Analytical Chemistry. 
(2006).doi:10.1016/i.trac.2005.07.008
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Development of a Bacterial Cellulose Lead Filter using G. Xylinus
 Vignesh Valaboju
Lead contaminated water is a problem society has been combating for several centuries. 
Lead poisoning caused by drinking water with excess amounts of lead in it has caused 
several detrimental effects including, but not limited to, nervous system damage, 
reproductive damage, oxidative stress, and etc. Even small amounts of lead in drinking water 
causes damage to the environment of whole cities, which is clearly shown in the case of 
Flint, Michigan. The Imperial College of London 2014 IGEM developed a smart filter using 
Bacterial Cellulose to filter out nickel, copper, and zinc from water. Bacterial Cellulose(BC) 
has the ability to act as a filter for liquids due to its fibrous and crystalline structure. A lead 
binding protein can be fused to the BC to also filter lead from water. Glucanobacter Xylinus 
has been known specifically to produce high yields of BC, therefore, this strain of bacteria 
was used to create the smart filter. A lead binding protein is attached to a Cellulose Binding 
Domain(CBD) through a linker. The lead binding protein and CBD were individually 
characterized in E. Coli and then combined together in a pET43.1(a) vector. This part was 
then exposed to the BC produced by G. Xylinus to create a smart filter. Lead contaminated 
water was filtered using the smart filter in 50 test tubes and another 50 test tubes had just 
plain BC which the water was also filtered through. The final concentration of lead in the 
water was compared to the initial concentration. Chichili, V. P., Kumar, V., &amp; Sivaraman, 
J. (2013). Linkers in the structural biology of protein-protein interactions. Protein Science, 
22(2), 153-167. 
doi:10.1002/pro.2206, https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3588912/

Duruibe, O. J., Ogwuegbu, C. O., &amp; Egwurugwu, N. J. (2007). Heavy metal pollution and 
human biotoxic effects. International Journal of Physical Sciences , 2, 112-118. Retrieved 
Jan. &amp; feb., 2017, from 
http://www.academicjournals.org/article/article1380209337_Duruibe%20et%20al.pdf

Golemis, E. A., &amp; Brent, R. (1992, April 08). Fused protein domains inhibit DNA binding 
by LexA. Molecular and Cellular Biology Mol. Cell. Biol., 12(7), 3006-3014. 
doi:10.1128/mcb.12.7.3006, https://www.ncbi.nlm.nih.gov/pmc/articles/PMC364514
/pdf/molcellb00029-0110.pdf

Flora, G., Gupta, D., &amp; Tiwari, A. (2012). Toxicity of lead: A review with recent updates. 
Interdisciplinary Toxicology, 5(2), 47–58. http://doi.org/10.2478/v10102-012- 0009- 
2 Masanobu Matsuoka, Takayasu Tsuchida, Kazunobu Matsushita, Osao Adachi &amp; 
Fumihiro

Yoshinaga (1996) A Synthetic Medium for Bacterial Cellulose Production by Acetobacter 
xylinum subsp. sucrofermentans, Bioscience, Biotechnology, and Biochemistry, 60:4, 575-
579, DOI: 10.1271/bbb.60.575
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The Use of Lettuce as a Bioremediator for Runoff 
 Emma Kipp, Elise Varblow

The problems caused by urban runoff are numerous and often irreversible. Runoff contains 
excess nutrients, organic material, sediments, oil and grease, and other pollutants. The 
experiment focuses on nutrient removal using lettuce. Excess nutrients cause problems for 
bacteria and fish living in water streams or the soil. For example, algae growth increases with 
the higher nutrient levels. The new algae take more oxygen out of the system. “Therefore, 
other flora and organisms present experience a loss of oxygen” (Crasti 2016). “With this 
process, known as eutrophication, bio-diversity becomes severely damaged “(Crasti 2016). 
Nitrogen runoff, for example, frequently makes its way to larger bodies of water. The dead 
zone in the Gulf of Mexico has been partially created by nitrates from fertilizer runoff 
(Tenenbaum, 2001). A long term solution is necessary because nitrogen can remain in the 
soil for many years and potentially leach into the groundwater supply.  This experiment tests 
to see if lettuce can uptake excess nitrogen from the soil.  A Nitrate Ion-Selective Electrode is 
used to test the level of nitrogen in the soil. Macronutrient testing kits followed by a 
spectrophotometer are used to measure the nitrogen present in the plant tissue.   A Pearson 
r test assuming Gaussian distributions was performed on our data. The two-tailed P value is 
0.0674, and was considered not quite significant.  The coefficient of determination was 
0.6080. The next step for this experiment is to test more plants and to use a higher volume of 
the 20-10-20 fertilizer.

Wilkerson. (n.d.). Treating and Recycling Irrigation Runoff. Retrieved January 8, 2017, from 
http://aggie-horticulture.tamu.edu/ornamental/greenhouse-management/treating-and-
recycling-irrigation-runoff/

Crawford, N. M., & Glass, A. D. (1998). Molecular and physiological aspects of nitrate uptake 
in plants. Trends in plant science, 3(10), 389-395.

Seginer, I. (2003). A Dynamic Model for Nitrogen‐stressed Lettuce. Annals of Botany, 91(6), 
623-635.
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The Study of Erosion on Concrete and the Effect of Sodium Chloride and Calcium 
Carbonate During Dry-Wetting and Freeze-Thawing Cycles
 Samantha Armstrong
This project relates to the material science field and was designed to find an alternative method to 
combat the effects the weathering during the process of dry-wetting and freeze-thawing cycles 
rather than after the matter. This project tested to see if using calcium carbonate or a mixture of 
calcium carbonate and sodium chloride would help heal concrete cracks. There were five bridges 
so one was used as the control while two were tested with the calcium carbonate treatment and 
the reaming two were given the treatment with the combination of calcium chloride and sodium 
chloride. The project was set up to test concrete blocks with the independent variable being the 
treatment used, the dependent variables being the weight and cumulative surface area of the 
cracks. For the control, concrete blocks were test with sodium chloride because this is the most 
common treatment used to prevent icing and cracking of concrete roads. It was found that the 
calcium carbonate and sodium chloride mixture did reduce the surface area of the cracks in the 
concrete blocks. Further research that would need to be done would be how using this method on 
roads to see how the wear and tear of cars and other traffic would affect this treatment.  

Aldea, C., Song, W., Popovics, J., Shah, S., (2000, February). Extent of Healing of Cracked 
Normal Strength Concrete. http://ascelibrary.org/doi/abs/10.1061/(ASCE)0899-1561
(2000)12:1(92)

Edvardsen, C. (1997, June 20). Water Permeability and Autogenous Healing of Cracks in 
Concrete. 
https://www.concrete.org/publications/internationalconcreteabstractsportal/m/details/id/645

Fraile-Garcia, E., Ferreiro-Cabello, J., Martinez-Camara, E., Jimenez-Macias, E. (2015, 
October 15). Optimization based on life cycle analysis for reinforced concrete structures with 
one-way slabs. http://www.sciencedirect.com/science/article/pii/S0141029615007567
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Development and Testing of 45S5 Bioglass via Acid and Base Sol-Gel Polymerization 
and Fusing onto Gallus gallus domesticus Cervical Bones for Bone Grafting 
Treatment 
 Aditi Bawa

As the need for different implant materials in the surgical field rises, 
bioceramics, specifically bioglass are proving to be an up and coming 
resource. Bioceramics are ceramic materials used mainly in medical and 
dental implants for the purpose of replacing hard tissue, like bone, in the 
body. Bioglass is beneficial in that it eventually dissolves inside the body and 
prevents harmful byproducts and genotoxicity sometimes onset by other 
implants like titanium. This research aims to create a bone-bioglass complex 
to test biocompatibility and tensile strength. 

The sol-gel process is a method to form an oxide network through the 
polycondensation reactions of a molecular precursor in liquid. This procedure was 
used to create a gel-like substance containing silica chains of various complexity 
found in 45S5 bioglass. This gel synthesis procedure was altered by adding 
hydrochloric acid or ammonium hydroxide. The difference in pH levels led to different 
lattice structures being created at the molecular level, with the acidic gel forming 
linear, cross-linked silica chains, and the basic gel forming more clustered silica 
chains. 

After allowing two days of gel formation, neck bones from a chicken divided into four 
groups based on size, shape and orientation were coated with the acid or base gel. 
This was repeated with another group of bones coated after three days of 
polymerization. The bones were then tested for tensile strength to determine 
endurance in a physical state, and biocompatibility using a created simulated body 
fluid (SBF) to assess potential biological responses for future surgical use. 

Catteaux, R., Grattepanche-Lebecq, I., Désanglois, F., Chai, F., Hornez, J., 
Hampshire, S., & Follet-Houttemane, C. (2013). Synthesis, characterization 
and bioactivity of bioglasses in the Na2O–CaO–P2O5–SiO2 system prepared 
via sol gel processing. Chemical Engineering Research and Design, 91(12), 
2420-2426. doi:10.1016/j.cherd.2013.05.017 
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The Effects of Different Battery Brands on Flashlight Light Quality and Duration
 Blake Berger
This project is intended to discover the best battery brand for powering flashlights by 
measuring light level and duration for the purposes of safety for those who need to work in 
dark environments and also for cost effectiveness. 
The differently branded batteries, the independent variable, will be loaded into flashlights of 
the same model and let run until they die. The brands to used are Energizer, Duracell, 
Rayovac, Giant, and CVS. Hourly, the flashlights are checked and the light quality is noted. 
Once a flashlight’s battery is dead, the hour it turned off is recorded. The light quality and 
duration are dependent variables.
Energizer batteries were the longest lasting: between 33 and 34 hours, while Giant brand 
produced the highest quality light, becoming dim between hours 18 and 19. Duracell lasted 
the shortest: 30 to 31 hours and CVS produced the lowest quality light, dimming between 13 
and 14 hours.
The hypothesis that the control would last shortest and produce the least light, followed by 
Giant, CVS, Energizer, Duracell, and Rayovac in that order was not supported as the order 
for shortest to longest duration was: control, Duracell, Giant and CVS, Rayovac, and 
Energizer. It appears Energizer lasts longest and Giant brand is the brightest.
Taking into account nighttime visibility when paired with these varied quality flashlights is a 
step for furthered studying to further legitimize the resulting data gathered. 

Batteries. (2016). Retrieved August 27, 2016, from http://www.target.com/c/batteries-
household-essentials/duracell/-/N-5xsyzZ5y643

Panasonic UM-1NPA/2B D BATTERY 2PK HEAVY DUTY. (n.d.). Retrieved August 27, 2016, 
from https://www.walmart.com/ip/DDI-Panasonic-UM-1NPA-2B-D-BATTERY-2PK-HEAVY-
DUTY/48609609?
wmlspartner=wlpa&selectedSellerId=1282&adid=22222222227036158831&wl0=&wl1=g&wl2
=c&wl3=77655954874&wl4=pla-179119350754&wl5=9007574&wl6=&wl7=&wl8=&wl9
=pla&wl10=112562440&wl11=online&wl12=48609609&wl13=&veh=sem

Batteries and Flashlights. (2015). Retrieved August 27, 2016, from 
http://www.cvs.com/shop/household-grocery/batteries-flashlights/N-3tZe7enZ2k
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Determining The Most Efficient Way to Clean and Maintain a Wooden Gym Floor
 Rushiel Madireddy
A hardwood gym floor is a big investment for any school’s athletic department or any athletic 
organization. Like any big investment, Schools want to do whatever they can to take care of 
them. I am convenient that most gym floors get neglected. They don't get the proper 
maintenance. Research has stated that dirt is one of the leading reasons for the failure of 
surface finishes because dirt acts like sandpaper. The first person who walks on your floor 
before the dirt is removed is scratching the surface. This experiment examined the surface of 
multiple school gym floors during various times (inspections were prior to the school day, 
during the school day and after school hours). The activities for the evening before and 
during the day were noted. This experiment examined multiple different wood polishes upon 
the different wood. This includes the various methods of applying the polish including a cloth, 
broom, as well as a towel on various wood samples in the lab. A goniophotometer was 
constructed similar to a McNicholas' goniophotmeter with modifications that allowed light to 
be reflected at different angles and amounts. Measurements were taken of each sample as 
well as the gym floor to determine the light waves reflected. This was compared to the light 
reflected by a mirror at the same angles. Examination of micro-roughness (micro-fissures or 
scratches) on the surfaces of the gym floors and wood samples.  It is believed that this mirco-
roughness causes light scattering pattern or a dulling of the surface’s shine. The results from 
experiment is determine we determine the best and most efficient applications of maintaining 
a high school hardwood gym floor’s appearance through scheduling cleaning, applications of 
materials used in the process (various methods of applying the polish including a cloth, 
broom, as well as a towel). What is the proper care regimen needed to keep a wooden gym 
floor safe for use and maintaining a shine?  

Attwood, Emily. "Proper Cleaning and Maintenance for Hardwood Courts." Athletic 
Business. N.p., n.d. Web. 28 Feb. 2017

"Gym Floor Care: Do's and Don'ts." Sports Floors Inc. N.p., n.d. Web. 28 Feb. 2017

"Championship Productions, Inc. Coaches Forum :: Athletic Director." Championship 
Productions, Inc. Coaches Forum :: Athletic Director. N.p., n.d. Web. 28 Feb. 2017.

J.S. Arney, P.G. Anderson, and Hoon Heo, "A Micro-Goniophotometer and the 
Measurement", J. Imag. Sci. & Technol., 48:5, 458 (2004). 
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The Effect of Plasticizers on Casein Based Food Wrap’s Strength and Permeability
 Anmol Sharma

In today’s society, many consumers prefer to use plastic based products for their everyday 
needs. According to Columbia University, there is approximately 100 million tons of plastic 
debris floating around the ocean threating the health and safety of marine life. This is not 
sustainable. Although new methods of ocean clean-up have become more effective, they are 
not efficient enough for future sustainability. This study focuses on the development of a 
casein based wrap as an alternative to traditional plastics. Different plasticizers such as citrus 
pectin, sebacic acid, and adipic acid were used to enhance bonding capabilities between 
different components in the casein matrix. To test the effectiveness of the casein wrap, 
testing for tensile strength, water vapor permeability, and oxygen permeability versus the 
control saran wrap were performed. Future research can be done to explore the effect of 
different biodegradable substances, in substitution of casein, for strength and permeability to 
ensure performance that rivals traditional saran wrap which pollute the oceans. Research will 
also be needed to determine how wraps can be processed and manufactured for major scale 
use. 

Rešček, A., Ščetar, M., Hrnjak-Murgić, Z., Dimitrov, N., & Galić , K. (2016). 
Polyethylene/Polycaprolactone Nanocomposite Films for Food Packaging Modified with 
Magnetite and Casein: Oxygen Barrier, Mechanical, and Thermal Properties. Polymer-
Plastics Technology and Engineering, 1450-1459

Cho, R. (2012, January 31). What happens to all that plastic? Retrieved from Columbia 
University: http://blogs.ei.columbia.edu/2012/01/31/what-happens-to-all-that-plastic/
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Developing an Electrospun Zinc Oxide Nanofilter for Photocatalytic Degradation of 
Atmospheric Nitric Oxide
 Alexander Kalok, Usha Tripuramallu

Nitric oxide (NO) is an atmospheric pollutant that comes from combustible sources. This 
pollutant has detrimental effects on human health and the environment; however, this 
problem can be mitigated through oxidation, which can form less damaging compounds from 
NO. Zinc oxide (ZnO) is a photocatalyst that has oxidative properties when exposed to UV 
and visible light. In order to enhance its photocatalytic abilities, ZnO was electrospun with 
polyvinylpyrrolidone (PVP). The surface-area-to-volume ratio that is obtained by 
electrospinning the polymer with the photocatalyst enhances the rate of photocatalysis by 
increasing interaction

opportunities between the pollutant and the photocatalyst. A suspension of PVP and ZnO 
was created, and electrospun into a nanofiber mesh. The resulting mesh was tested using an 
FTIR for its ability to increase the rate of NO oxidation. The rate of oxidation of NO gas was 
calculated, and the effect of the amount of the ZnO in the nanomesh on the oxidation rate 
was analyzed. The average fiber diameter for the various meshes range between 220 nm to 
310 nm. Additionally, preliminary data suggest that meshes with ZnO had a greater oxidation 
rate than meshes without any ZnO present. Further data is being collected to come to 
quantifiable conclusions.

Liu, C., Hsu, P. C., Lee, H. W., Ye, M., Zheng, G., Liu, N., . . . Cui, Y. (2015). Transparent air 
filter for high-efficiency PM2.5 capture. Nature Communications, 6, 1-8. 
doi:10.1038/ncomms7205.

Wang, J., Xia, Y., Dong, Y., Chen, R., Xiang, L., & Komarneni, S. (2016). Defect-rich ZnO 
nanosheets of high surface area as an efficient photocatalyst. Applied Catalysis B: 
Environmental, 192, 8-16. doi:10.1016/j.apcatb.2016.03.040.

Ballari, M. M., Carballada, J., Minen, R. I., Salvadores, F., Brouwers, H. J. H., Alfano, O. M., 
& Cassano, A. E. (2016). Visible light TiO2 photocatalysts assessment for air 
decontamination. Process Safety and Environmental Protection, 101, 124-133. 
doi:10.1016/j.psep.2015.08.003
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Determining Predictive Performance of Glicko-2 Rating Methods
 David Ezenwa

Identifying the skill of an individual player in a team game is hard to achieve compared to that 
of one-versus-one games such as chess. Glicko-2 is a rating system developed initially to 
improve on the original one versus one rating system, ELO. Not only does Glicko-2 assess 
player ratings in a system of games, it contains a variable seen as a degree of uncertainty on 
the rating which makes the rating of a player a range rather than an exact value. The smaller 
the range the more certain it is of a player's rating. Recently tests have been performed that 
abstract team games into multiple one versus one games so they can be used without 
altering the actual formula. This has proven to work fairly well for five-versus-five; but no tests 
have been done for two-versus-two. By applying the methods developed for five-versus-five 
on two-versus-two instances one can determine whether a certain method can be used or 
improved on for future use in team games. Multiple tests were done examining the predictive 
performance of the methods in a computer controlled two-versus-two fighting game by 
comparing each character's rating to match outcomes. The results show that the Composite 
Opponent Update is significantly better than the Individual Update method in terms of 
performance (P value less than 0.05, Wilcoxon Sign Rigned-Rank test). This is a great step 
in the future development of team rating systems.

Herbrich, R., Minka, T., & Graepel, T. (2007). TrueSkill(TM): A Bayesian Skill Rating System. 
Advances in Neural Information Processing Systems, 20, 569-576. 

Glickman, M. (2013). Example of the Glicko-2 system. Retrieved from 
http://www.glicko.net/glicko/glicko2.pdf

Wiliams, G. (2013). Abstracting Glicko-2 for Team Games. University of Cincinnati. Retrieved 
from http://rhetoricstudios.com/downloads/AbstractingGlicko2ForTeamGames.pdf 
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Modeling the Brachistochrone for Hydropower
 Shrunal Pothagoni
Renewable energy is vital for the progression of our society. Science has made it possible for 
renewable resources to soon replace fossil fuels and provide more efficient and effective 
ways to generate power from natural resources. Hydropower uses the power from falling 
water to generate electricity, one of them being dams. Dams transport water from a point A to 
a lower point B where the falling water passes through a turbine that generates electricity. 
Dams are able to provide large amounts of energy on demand and are incredibly resourceful. 
The Brachistochrone is another method of transport that is able to move water built up in 
reservoir faster in the shortest distance accessible. This curve possesses the property to 
allow an object to move from point A and a lower point B in descent the path of least distance 
and fastest descent merely by gravity. The Brachistochrone is mathematically the only curve 
that can be used in this instance where gravity is naturally able to draw water down at a 
faster velocity to generate energy more efficiently and dispatch built up water in reservoirs. 

Douglas S. Shafer, The Brachistochrone: historical gateway to the calculus of variations. 
MATerials MAThematics, Volume 2007, Treball no.5,14 pp. ISSN:1887-1997

Jeff Babb, James Currie, The brachistochrone problem: mathematics for a broad audience 
via a large context problem. TMME, vol5, nos.23,p.169

J.J O’Connor, E.F Robertson, History Topic: The Brachistochrone Problem, MacTutor History 
of Mathematics 

John Martin, The Helen of Geometry, the college mathematics journal Vol.41, No.1, January 
2010.

William Dunham, Journey through genius: The great theorems of mathematics. WIley 1990, 
page 199-202
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The Effect of Segment Length on the Load Capacity of a Tendon-driven Robotic Arm
 Andrew Clark

Robotic arms are used in a host of situations where human interaction is inefficient or 
impossible, such as factories, nuclear facilities, and under water. Robotic arms are typically 
actuated by motors inside of the arm, but there are alternatives to this. One option is to 
actuate robotic manipulators via tendon-like cords inside of the arm. This allows for motors to 
be placed behind each segment of the arm. The human hand uses this structure, and as a 
result human fingers are thin yet very strong. This structure can also be made waterproof 
more easily than a typical robotic arm, as all of the motors and electrical systems can be 
confined to a small space. Almost all tendon-driven manipulators built in an academic setting 
have a continuum structure, with a flexible backbone. The manipulator built in this experiment 
has a rigid, segmented backbone, reducing the amount of sagging. The segments of the arm 
are made of wood, and the tendon-like cords in use are paracord. Segments meet at joints 
made of 3D-printed PLA and metal bearings. Wood and PLA improve buoyancy. The 
purpose of this experiment is to find the maximum amount of force that can be applied by the 
end of the arm without exceeding a threshold tension value in the tendons. This threshold 
value represents the maximum force that motors could apply to the tendons. The maximum 
force at the end of the arm will be compared for different segment lengths and arm positions.

Du, Z., Yang, W., & Dong, W. (2015). Kinematics modeling and performance optimization of 
a kinematic-mechanics coupled continuum manipulator. Mechatronics, 31, 196-204. 
doi:10.1016/j.mechatronics.2015.09.001

Ouyang, B., Liu, Y., & Sun, D. (2016). Design of a three-segment continuum robot for 
minimally invasive surgery. Robotics and Biomimetics, 3, 1. doi:10.1186/s40638-016-0035-1

Rone, W. S., & Ben-Tzvi, P. (2014). Mechanics modeling of multisegment rod-driven 
continuum robots. Journal of Mechanisms and Robotics, 6(4), 041006. 
doi:10.1115/1.4027235
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Incapacitating Stun Glove
 Alex Ponnraj
Although overall national crime rates have been steadily reducing throughout the last decade, 
the number of categorized, "violent crimes" has been fluctuating between 2,000 - 3,500 
victimization per  100,000 people (Cooke).  The fundamental reason for introducing the 
design was initially in response to witnessing a violent crime.  As a result of an attempt to 
create a subtle non-lethal self-defense classed weapon, the incapacitating stun glove was 
birthed.  What differentiates this idea from other concealed non-letheal weapons and firearms 
is due to the fact its's composition makes it very versatile and capable of enduring frequent 
practice.  Its application isn't limited as an exceptional alternative for modern concealed 
weapons however it has potential use as an invaluable tool in the psychiatric and medical 
industry regarding electroconvulsive therapy and defibrillation.   
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The Effect of Different Training Algorithm on Neural Network Performance
 Aisha Siddiqui
Artificial neural networks (ANN) are now a popular approach towards artificial 
intelligence and machine learning. Neural networks are able to learn and make 
predictions. To minimize the error in predictions, training/optimization algorithms are 
used to search for relationships in the sample data that reduce the error in 
predictions. Different training algorithms can be used to different levels of accuracy 
in order to perform different tasks. By understanding how different training algorithms 
will allow ANN to perform on different tasks we can use ANN to solve problems more 
effectively. The purpose of the experiment is to learn how different training 
algorithms affect a neural network’s ability to solve function approximation problems. 
A simple backpropagation network was tested with three different optimization 
algorithms, Levenburg-Marquardt, conjugate gradient, and gradient descent. After 
the same sample data points are used to train the network with the algorithms, the 
neural net’s output predictions are recorded. The resulting data currently points to 
the conclusion that the Levenburg-Marquardt algorithm yields the most accurate 
predictions. These results show us that for simple pattern predicting problems with 
few variables, the Levenburg-Marquardt algorithm is most efficient. However, to have 
a deeper understanding of the algorithms’ different strengths, they must be tested on 
a greater variety of problems.  

David Kriesel, 2007, A Brief Introduction to Neural Networks

Choose a Multilayer Neural Network Training Function. (n.d.). Retrieved 
November 12, 2016, from https://www.mathworks.com/help/nnet/ug/choose-
a-multilayer-neural-network-training-function.html?
requestedDomain=www.mathworks.com

1994-2017 The MathWorks, Inc.
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An Exploration of Pigmentation’s Role in Microbial Survival
 Afrina Aamir

     Organisms exist around the world that use color to their advantage. Some use it to ward 
off predators, other use their colors to attract mates. Many times, the color of an animal or 
plant really does determine their fate in the world. The purpose of this research was to 
determine how bacteria use their pigmentation to survive in the world. Three bacterial 
species with different pigmentation were used in this research: Sarcina aurantiaca (yellow), 
Deinococcus radiophilus (orange), and Rhodospirillum rubrum (red). Petri dishes were 
divided into halves and thirds and different species were plated opposite each other. Growth 
was monitored to determine how close the bacteria would grow to each other and whether 
pigmentation appeared to play a role in how close this distance was. It was determined that 
Deinococcus radiophilus, a bacterium containing orange pigmentation, grew closer to other 
bacterial species than did the other species to each other. Further exploration would entail 
determining whether chemically, this pigmentation confers any advantage over additional 
species. This would lead to a greater understanding of the chemical basis of avoiding 
predation.

Charkoudian LK, Fitzgerald JT, Khosla C, Champlin A. In Living Color: Bacterial Pigments as 
an Untapped Resource in the Classroom and Beyond. Public Library of Science, 2010.

Banerjee A, Supakar S, Banerjee R. Melanin from the Nitrogen-Fixing Bacterium Azotobacter 
chroococcum: A Spectroscopic Characterization. Public Library of Science, 2014.

Kumar A, Vishwakarma HS, Singh J, Dwivedi S, Kumar M. Microbial Pigments: Production 
and Their Applications in Various Industries. Department of Biomedical Engineering and 
Food Technology. Butler Technological Institute, 2015.
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Microbes in the Real World: The Effect of Anti-Microbial Paint on the Growth of 
Escherichia coli
 Ariel Beltran

The purpose of this experiment was to see how well an Anti-Microbial paint 
responds to a common bacteria Escherichia coli.  Anti-Microbial paints are 
used in many different places such as houses, schools, and hospitals.  If the 
anti- microbial paint is applied as directed, then there will be no bacterial 
growth; this hypothesis was not supported by the data. Anyone can recreate 
this experiment by applying any kind of bacteria to a surface pretreated with 
the paint, while then swabbing the surface and finally culturing the sample to 
see if any bacteria grows. The independent variable was the different 
surfaces used while the dependent variable was the numbers of bacterial 
colonies that grew. The control group was the bacteria grown without the anti-
microbial paint.  The means for the wood surface was 1.58 with microbial 
paint and 1.47 without.  The p value for the wood surface was 0.80. The 
means for the brick surface was 0.63 with microbial paint and 0.32 without.  
The p value for the brick surface was 0.13. The means for the cement surface 
was 0.74 with microbial paint and 0.79 without.  The p value for the cement 
surface was 0.85. The results were not statistically significant for all three 
surfaces tested since the p value was greater than 0.05. The anti-microbial 
paint did not have an effect on the growth of the bacterial colonies regardless 
of the surface.  A further question to be studied would be how can these 
paints be bettered for their uses.

A. (2014). What is a microbe? Retrieved December 26, 2016, from 
http://www.microbeworld.org/what-is-a-microbe

Barack, I. B. (2009). The invisible kingdom (1st ed., Vol. 1, Ser. 1). New York, 
NY: Basic Books. Doi:10016-8810

Snyder, Barrett, Sianawati, D. (2007). Antimicrobial Painting. Retrieved 
December 26, 2016, from http://www.pcimag.com/articles/87237-
antimicrobial-coatings
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Ramifications of Climate Change on Phytoplankton Concentration in the Chesapeake 
Bay and a Prognosis of its Future Populations
 Audrey Dimitrew
Phytoplankton is not only the base of our food chain, but it produces half of the world’s 
oxygen supply. However, since 1950, the phytoplankton population has dropped a staggering 
40 percent (Scientific American), and a world with no phytoplankton would be equal to that of 
a world with no trees or plants whatsoever, a serious blow to our oxygen supply. The 
objective of this investigation was to determine whether or not climate change can be 
considered as a possible cause of the rapid decline of the phytoplankton population from the 
early 1980’s to present day, specifically in the upper and lower Chesapeake Bay. The study 
was completed through use of the Chesapeake Bay Data Hub data tables that date back to 
June 10, 1984, one containing information relating to water temperature (CBP water quality 
data, all programs, HUC8) and the other pertaining to phytoplankton concentration (Tidal 
plankton reported data, Tidal Phytoplankton Monitoring Project, HUC8). Data has been 
collected, but not yet analyzed for a trend. In order to prove the hypothesis, the trend would 
need to show correlation between an increase in average temperatures of the water in the 
upper and lower Chesapeake Bay, and the decline in phytoplankton population. Along with 
final analysis, an equation will be formed to assess where the phytoplankton population will 
be in 5, 10, 20, and 50 years if the temperature continues to increase at the same rate. 

Morello, Lauren, and ClimateWire. "Phytoplankton Population Drops 40 Percent Since 1950." 
Scientific American. July 29, 2010. Accessed January 10, 2017. 
https://www.scientificamerican.com/article/phytoplankton-population/.

 

Morrow, Ashley. "Study Shows Phytoplankton Declines in Northern Hemisphere." NASA. 
September 22, 2015. Accessed January 10, 2017. 
https://www.nasa.gov/feature/goddard/nasa-study-shows-oceanic-phytoplankton-declines-in-
northern-hemisphere.

 

Romm, Joe. "Nature Stunner: “Global warming blamed for 40% decline in the ocean’s 
phytoplankton”." Think Progress. July 29, 2010. Accessed January 10, 2017. 
https://thinkprogress.org/nature-stunner-global-warming-blamed-for-40-decline-in-the-
oceans-phytoplankton-c4d64a16e550#.i85gfagba
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The Effect of Bioactive Compounds in Spongilla on Bacteria
 Morgan Dovala, David Heck
Previous research has shown that saltwater sponges have inhibited bacterial 
growth. The need for antibacterial measures is constantly growing in the 
world, and finding a new method to fight illness-causing bacteria is essential. 
Following the research of saltwater sponges’ antibacterial abilities, the 
abilities of freshwater sponges were tested. It was predicted that if freshwater 
sponges have bioactive compounds that are antibacterial in nature, they will 
inhibit the bacterial growth of Escherichia coli and Neisseria sicca. In order to 
extract these compounds, the sponges were ground into powder and soaked 
in methanol. The extract was filtered through a Millipore filter to sterilize it, 
then placed on paper discs in a petri dish with bacteria cultures. The zone of 
inhibition was measured in cm. Twelve of the discs showed no zone of 
inhibition as colonies grew all around the discs; however, four discs showed 
zones of inhibition (under 1.0 cm) after four days of incubation. Although the 
results are considered inconclusive, they show some signs of bacterial 
inhibition that could potentially be improved with adjustments to the 
procedure. 

Govinden-Soulange, J., Marie, D., Kauroo, S., Beesoo, R., & Ramanjooloo, A. 
(2014, February 25). Antibacterial Properties of Marine Sponges from 
Mauritius Waters. Tropical Journal of Pharmaceutical Research, 13(2), 249. 
doi:10.4314/tjpr.v13i2.13

Hutagalung, R. A., V., Karjadidjaja, M., Prasasty, V. D., & Mulyono, N. (2014, 
January). Extraction and Characterization of Bioactive Compounds from 
Cultured and Natural Sponge, Haliclona molitba and Stylotella aurantium 
Origin of Indonesia. International Journal of Bioscience, Biochemistry and 
Bioinformatics, 14-18. doi:10.7763/ijbbb.2014.v4.302

W. (n.d.). 11 Microbial fact sheets - WHO. Retrieved November 15, 2016, 
from http://www.who.int/water_sanitation_health/dwq/GDW11rev1and2.pdf
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The Effect of Type A Proanthocyanidins and Tannic Acid on Biofilms created by 
Pseudomonas fluorescens
 Erin Ergun, Annika Pracher
The potential prevention of Pseudomonas fluorescens biofilms by Type A Proanthocyanidins 
or Tannic Acid is applicable to the prevention of the biofilm matrix of Pseudomonas 
aeruginosa, the bacteria causing Cystic Fibrosis, which builds biofilms and makes the 
bacteria resistant to antibiotics. The project is testing the effects of Type A Proanthocyanidins 
and Tannic Acid on the biofilm growth of Pseudomonas fluorescens, with the control group 
containing only the bacteria.  The project includes swabbing both bacteria and different 
substances (such as pine bark extract, cranberry juice, peanut skins, black tea leaves, 
grapes, and tannic acid powder) onto separate plates, testing both prevention of growth, and 
reduction of growth of biofilms. Grapes and cranberry juice seemed to have the same lack of 
visible effect on the bacteria, looking almost identical to the control.  The pine bark extract, 
tannic acid, and black tea leaves all seemed to promote bacterial growth, with tannic acid 
promoting the most bacterial growth. It was predicted that when Pseudomonas fluorescens is 
cultured with exposure to Type A Proanthocyanadins and Tannic acid, the growth of the 
bacteria biofilms will be inhibited due to the its anti-biofilm and antimicrobial properties. 
Based on the chi-square test and qualitative evidence collected the alternative hypothesis is 
not supported, showing no significant evidence to suggest that tannic acid or 
proanthocyanidins prevented bacterial growth. Further research could explore other 
substances, testing the substances with Pseudomonas aeruginosa, and the usage of crystal 
violet and different mediums of growth to obtain quantitative data. 

Cystic Fibrosis. (2016, September 28). Retrieved September 29, 2016, 
from                                               https://ghr.nlm.nih.gov/condition/cystic-fibrosis

Donlan, R. M., & Costerton, W. J. (2002, April). Biofilms Defined, How Microorganisms Form 
Biofilms, Biofilm Examination and Measurement, and Cystic Fibrosis. Biofilm: 
Survival Mechanisms of Clinically Relevant Microorganisms, 15(2), 168,169,170,177,179.

Drenkard, E., & Ausubel, F. M. (2002, April 18). Pseudomonas biofilm formation and 
antibiotic resistance are linked to phenotypic variation. Nature, 416(6882), 740-741.
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The Effect of Vitamin D Supplementation on Escherichia coli K-12 Growth
 Amina Hafid

        Due to the fact that antibiotic resistance is on the rise, various substances have been 
explored to determine inhibition of bacterial growth, such as Vitamin D. Using microbiology 
techniques E. Coli K-12 bacteria were plated and incubated along with Vitamin D3 
supplementation and zone diameter (mm3) was recorded. The Kirby-Bauer Disk 
Susceptibility Test aimed to examine bacterial growth or a lack thereof, by measuring zone(s) 
of inhibition. The following parameters were held constant throughout the experiment; nutrient 
agar, type of bacteria (Escherichia coli K-12), incubation period (48 hours) and Vitamin 
D source. Vitamin D concentrations were 4000 IU, 2000 IU, 1500 IU, and 1000 IU. 
Results showed that E. Coli growth was unaffected with different concentrations of 
Vitamin D3 supplementation when compared to the control.   Results indicated 
bacterial growth was not affected by D3 concentrations. Nonetheless, other research articles 
propose alternative mechanisms that might explain Vitamin D activation. Therefore, further 
investigation is required to understand if certain enzymes play a role with Vitamin D’s 
inhibition of bacteria. 

Kuhnert, P. (1995). Rapid and Accurate Identification of Escherichia coli K-12 Strains. 
Retrieved 8 November 2016, from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC167724/pdf/614135.pdf

Lo, T. (2015). Green Tea Extract As an Environmentally Friendly Antibacterial Agent Against 
Pseudomonius syringae pv. tomato on Plants. Emerginginvestigators.org. Retrieved 24 
October 2016, from http://www.emergininginvestigators.org/2015/10/greentea/

Monod, J. The Growth of Bacterial Cultures. stewarcalculus. Retrieved 8 November 2016, 
from: http://www.stewartcalculus.comdata/BIOCALCULUS/BB/BB_Chapter2/E2.2.1/monod
%201949.pdf 
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The Antibacterial Properties of Brain Tissue Lysates of Periplaneta americana
 Shivali Dessai, Sunkyung Hong

The purpose of this project is to study the efficacy of the antibacterial properties of 
brain tissue lysates (CBL) of the cockroach, Periplaneta americana, compared to 
antibiotics against Escherichia coli and Staphylococcus epidermidis. An agar 
diffusion test was used to test each compound and determine the results. 

The data analysis showed that CBL had a greater mean zone of inhibition with 49.9 
mm on S. epidermidis compared to both ampicillin with 41.4 mm (p less than 0.05, 
Dunn’s) and gentamicin with 33.4 mm (p less than 0.001, Dunn’s). However, the 
mean zone of inhibition wth CBL on E. coli, which was 16.1 mm, was much smaller 
than both ampicillin with 28.6 mm (p less than 0.01, Dunn's) and gentamicin with 
23.2 mm (p greater than 0.05, Dunn's).  CBL with S. epidermidis had larger zones of 
inhibition compared to the antibiotics (P greater than 0.001, Kruskal-Wallis), but with 
E. coli, it was not as effective (P less than 0.05, Kruskal-Wallis). This showed that 
CBL had a greater effect on Gram-positive S. epidermidis, compared to Gram-
negative E. coli. 

Future research could include determining the type of compound responsible for the 
antibacterial properties found in CBL and determining the mechanisms behind the 
antibacterial effect. 

Basseri, H. (2008). Biological transmission of bacteria inhibit by hemolymph lectins of American 
cockroach. Iranian Journal of Public Health, 37, 75-82. Retrieved from 
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.322.1503&rep=rep1&type=pdf

Broek, J. V. (2010). Study of two putative 5-HT G protein-coupled receptors in the desert locust 
(Schistocerca gregaria). Frontiers in Endocrinology, 1. doi:10.3389/conf.fendo.2010.01.00036

Faulhaber, L. M., & Karp, R. D. (1992). A diphasic immune response against bacteria in the American 
cockroach. Immunology, 75(2), 378–381. Retrieved from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1384723/

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).



1708T12
Microbiology

1700

LCPS RSEF OFFICIAL ABSTRACT - 2017
The Efficacy of Coliophage to Kill E. Coli on Spinach Leaves
 Anthony Huynh, Matthew Kapusta

The purpose of this research experiment was to determine how well coliphage is 
able to kill E. coli   on spinach. E. coli has contaminated a wide range of foods and 
can cause food poisoning in humans. Testing the effectiveness of coliphage to kill E. 
coli  may lead to the possibility of its use to reduce the concentration of E.coli on 
spinach and other foods.

Spinach plants were grown and leaves were separated into each of the three 
experimental groups with ten leaves each. The leaves were exposed to no 
treatment, E. coli  alone, and  E. coli and phage. After 24 hours, the leaves were 
placed in test tubes with LB broth. The tubes were incubated for 24 hours, and then 
the amount of E. coli was measured in a spectrophotometer at OD 600.

The mean absorbance for control, E. coli and E. coli/phage were 0.212, 0.839, and 
0.592 respectively. The results show that there was a significantly lower absorbance 
in the phage group compared to the E. coli group (p value less than 0.05, Tukey 
Kramer) indicating that there were less bacteria in the E. coli/phage  group than the 
E. coli group. 

Future research into the effect of phages on E.coli may include larger samples of 
testing with various types of phage. 

Abuladze, T., Li, M., Menetrez, M. Y., Dean, T., & Senecal, A. (2008, October 01). Bacteriophages 
Reduce Experimental Contamination of Hard Surfaces, Tomato, Spinach, Broccoli, and Ground Beef 
by Escherichia coli O157:H7▿. Retrieved January 19, 2017, from 
http://aem.asm.org/content/74/20/6230.short

Chibani-Chennoufi, S., Sidoti, J., Bruttin1, A., Kutter, E., & Sarker, S. (2004, July 01). In vitro and In vivo 
bacteriolytic activities of Escherichia coli phages: Implications for phage therapy. Journal: 
Antimicrobial agents and chemotherapy, Retrieved January 19, 2017, doi: 10.1128/AAC.48.7.2558-
2569.2004. 

Doermann, A. H. (1948). Lysis and lysis inhibition with Escherichia coli bacteriophage. Journal of 
Bacteriology, 55(2), 257–276. 
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The Effects of Allium sativum and Zingiber officinale on the Growth of Escherichia 
coli
 Simrat Jassal, Anisha Narain

With recent issues concerning antibiotic resistance, many have tried to find alternatives to 
antibiotics in treating bacterial infections. The purpose of this experiment was to test the 
effects of natural remedies, garlic and ginger, on the growth of Escherichia coli. The project 
involved three experimental groups: control, garlic, and ginger, with 10 trials for each. The 
independent variable was the natural remedy, if any, applied and the dependent variable was 
the number of bacteria colonies that grew. The control group was growing bacteria without a 
natural remedy. Garlic and ginger oils were applied to plates streaked with Escherichia coli. 
The number of colonies that grew on each plate were counted after 72 hours of incubation. 
The average number of colonies for the control, garlic, and ginger groups were 24.60, 11.60, 
and 9.90, respectively. The ANOVA test resulted in a p-value of 0.000276. The p-value was < 
0.01, rejecting the null hypothesis and supporting the data to be statistically significant. The 
data supported the experimental hypothesis, that if oils of garlic and ginger are applied to cell 
cultures of Escherichia coli, then the natural treatments will decrease the amount of bacterial 
growth. The mean number of colonies was highest in the control group, with the averages for 
the experimental groups being significantly lower, supporting the hypothesis that natural 
remedies decrease Escherichia coli growth. Further research could involve testing various 
concentrations of garlic and ginger to find the ideal amount.

Onyeagba, R. A., Ugbogu, O. C., Okeke C. U., & Iroakasi, O. (2004, October). 
Studies on the antimicrobial effects of garlic (Allium sativum Linn), ginger 
(Zingiber officinale Roscoe) and lime (Citrus aurantifolia Linn). African 
Journal of Biotechnology, 3. Retrieved 
from http://www.ajol.info/index.php/ajb/article/view/15016/58920

Hassan, M., Kjos, M., Nes. I. F., Diep D.B., Lotfipour, F. (2012, June 8). 
Natural antimicrobial peptides from bacteria: characteristics and potential 
applications to fight against antibiotic resistance. Journal of Applied 
Microbiology, 113. Retrieved 
from http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2672.2012.05338.x/full

Rahmani, A. H., Al shabrmi F. M., & Aly, S. M. (2014, July 12). Active 
ingredients of ginger as potential candidates in the prevention and treatment 
of diseases via modulation of biological activities. Retrieved 
from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4106649/

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).

http://www.ajol.info/index.php/ajb/article/view/15016/58920
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2672.2012.05338.x/full


1710T12
Microbiology

1700

LCPS RSEF OFFICIAL ABSTRACT - 2017
The Development of Natural Pesticide via RNAi Mediated Gene Silencing
 Swapna Kannan, Anjali Kunapaneni

This experiment seeks to offer a more environmentally sustainable alternative to the harmful 
side effects of commercially viable chemical pesticides. The continuous use of chemical 
pesticides results in inherent damage to the surrounding environment and ecosystem, and 
are increasingly ineffective due to the fact that targeted pests become rapidly resistant to 
such efforts. RNA Interference, or RNAi, provides a more environmental friendly method to 
eliminate such pests that threaten agricultural efforts. RNAi is used to study the purpose of 
genes by using short RNA sequences to block the transcription of certain genes by binding to 
the mRNA. This technique can be applied to pest elimination by targeting essential genes. By 
developing short interfering RNA (siRNA) that complement the mRNA sequence of a specific 
gene, it is possible to block the transcription of said gene. This method will be applied to fruit 
flies as a standard for its effects as a natural pesticide. The gene which codes for the 
chitinase exoskeletons blocked using siRNA, which is inserted into a plasmid using Gibson 
Assembly. This effectively allows chitin synthase to produce chitin without limit and create an 
exoskeleton impossible for the pupating fruit flies to break through. The delivery method is 
the HT-115 E.coli strain, with the siRNA sequence inside the transformed bacteria. The 
bacteria containing the siRNA is mixed in with the fruit fly food and fed. 

Watts, J. K., & Corey, D. R. (2012). Gene silencing by siRNAs and antisense 
oligonucleotides in the laboratory and the clinic. The Journal of Pathology, 226(2), 365–379. 
http://doi.org/10.1002/path.2993

Carthew, R. W., & Sontheimer, E. J. (2009). Origins and Mechanisms of miRNAs and 
siRNAs. Cell, 136(4), 642–655. http://doi.org/10.1016/j.cell.2009.01.035

Kola, V. S. R., Renuka, P., Madhav, M. S., & Mangrauthia, S. K. (2015). Key enzymes and 
proteins of crop insects as candidate for RNAi based gene silencing. Frontiers in 
Physiology, 6, 119. http://doi.org/10.3389/fphys.2015.00119

Surekha Katiyar-Agarwal, Rebekah Morgan, Douglas Dahlbeck, Omar Borsani, Andy 
Villegas, Jr., Jian-Kang Zhu, Brian J. Staskawicz, and Hailing Jin A pathogen-inducible 
endogenous siRNA in plant immunity PNAS 2006 103 (47) 18002-18007; published ahead of 
print October 27, 2006, doi:10.1073/pnas.0608258103
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The Efficacy of O. sanctum (Tulsi) as Part of a Water Filter in Reducing Vibrio sp.
 Sree Kodali, Meghana Malapaka

Cholera is a disease that still persists in underdeveloped countries today, mainly due 
to lack of clean drinking water, especially after natural disasters. Tulsi, a type of basil 
capable of surviving in a multitude of environments, has been shown to have 
antibiotic, antifungal, and antimicrobial properties. 

In order to study tulsi’s antibacterial properties, in relation to Vibrio sp., tulsi 
powder was added to cultures of Vibrio fischeri in a medium of dilute Luria broth 
and incubated at 21C for 24 hours.  The concentration of bacteria was measured 
using the spectrophotometer at OD 490 nm.  Results were compared to Vibrio f. 
cultures without tulsi.  Results pending.  Sand filters can also be used to remove 
bacteria; tulsi will be added to the sand filter to determine if it can increase the 
efficacy of the filter in removing Vibrio f.

In prior research demonstrating tulsi’s antibacterial properties, fresh tulsi leaves 
were used; however due to the lack of availability, tulsi powder was used.  Future 
research could be done using fresh leaves, not only to see if they are a more viable 
option, but also to test the potency of the leaves, as compared to the powder.  This 
research can determine tulsi’s efficacy as a natural, affordable option during cholera 
epidemics in developing areas or those affected by natural disasters, where water 
sources may be contaminated. 

Kayastha, B. H. (2014). Queen of herbs tulsi (Ocimum sanctum) removes impurities from water and 
plays disinfectant role. Journal of Medicinal Plants Studies, 2(2), 1-8. Retrieved from 
http://www.plantsjournal.com/vol2Issue2/Issue_feb_2014/1.3.pdf

Pattanayak P., Behera P., Das D, Panda S. K. (2010). Ocimum sanctum Linn. A reservoir plant for 
therapeutic applications: An overview. Pharmacognosy Review, 4(7), 95-105. Retrieved from 
http://www.phcogrev.com/article.asp?issn=0973-
7847;year=2010;volume=4;issue=7;spage=95;epage=105;aulast=Pattanayak

Rastogi, S., Kalra, A., Gupta, V., Khan, F., Lal, R. K., Tripathi, A. K., Parameswaran S., Gopalakrishnan, 
C., Ramaswamy G., & Shasany, A. K. (2015). Unravelling the genome of holy basil: An 
&ldquo;incomparable&rdquo;&ldquo;elixir of life&rdquo; of traditional Indian medicine. BMC 
genomics, 16(1), 1.
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The Effect of Atmospheric Hydrocarbon on Antibiotic Resistance in E. coli
 Peter Mayfield

Millions of people around the world are exposed to vast quantities of air pollution daily. While 
it is known that air pollution is harmful to human lungs. Little research has been conducted to 
determine if damage may occur to the immune system as a result of exposure.

The purpose of this research was to determine whether air pollution could negatively affect 
microbial resistance in E. coli k12. Twenty E. coli k12 cultures were tested: Five petri dishes 
were exposed to smoke for 15 minutes, five for 20 minutes and five for 30 minutes, and the 
last five were not exposed to smoke. Immediately after being removed from the smoke; an 
antibiotic disk was placed in the center of the petri dish. Daily measurements of the zone of 
inhibition around each antibiotic were recorded.

Statistical analysis via a t-test revealed a significant reduction in antibiotic resistance in E. 
coli k12 exposed to smoke as opposed to E. coli k12 that was not exposed to smoke. In 
addition, E. coli k12 exposed to smoke for 20 and 30 minutes showed a significant reduction 
in antibiotic resistance than E. coli k12 that was exposed to smoke for 1 and 3 minutes. 
Smoke included reducing antibiotic resistance in microbes may indicate that air pollution 
negatively affecting the human immune system. Further research would consist of testing the 
effects of air pollution on human lung tissues. With increasing air pollution and loosening of 
restrictions on air pollution it is important to investigate this connection further.

Irva Hertez-Picciotto “Parental exposures to persistent and non-persistent organic 
compounds and effects on immune system development” January 22 2008 
http://onlinelibrary.wiley.com/doi/10.1111/j.1742-7843.2007.00190.x/full

Robert J. Blount “Ambient Air Pollution Associated with Suppressed Serologic Responses to 
Pneumocystis jirovecii in a Prospective Cohort of HIV-Infected Patients with Pneumocystis 
Pneumonia” November 2013 http://journals.plos.org/plosone/article?
id=10.1371/journal.pone.0080795

Scott .W Burchiel “Signaling by Environmental Polycyclic Aromatic Hydrocarbons in Human 
Lymphocytes” March 5, 2002 
http://www.sciencedirect.com/science/article/pii/S1521661600949349                                      
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The Relationship Between Triclosan Resistance and the Antibiotic Resistance of E. 
coli K12
 Jihong Min

In previous research, researchers have found antibiotic resistance genes present 
with triclosan in indoor dust, but a causal relationship was not identified. The purpose 
of the experiment was to determine if E. coli K12’s development of resistance to 
triclosan would lead to resistance to antibiotics.  E. coli was subcultured with 
triclosan multiple times until it developed resistance. A control group of E. coli was 
cultured without triclosan. After three subcultures, the E. coli showed resistance to 
the triclosan as the zone of inhibition was considerably smaller. The resistant 
bacteria were then cultured in separate trials with gentamicin, ampicillin, and 
tetracycline. The control bacteria was also cultured with the antibiotics in separate 
trials. The zones of inhibition of triclosan-resistant bacteria were compared to the 
control bacteria.

The triclosan-resistant bacteria were less resistant to ampicillin (p less than 0.001, 
Tukey-Kramer) and to tetracycline (p less than 0.05, Tukey-Kramer) than the control 
bacteria . The zones of inhibitions for the control and triclosan-resistant bacteria 
were the same for gentamicin (p greater than 0.05, Tukey-Kramer) indicating that 
both bacteria showed the same amount of resistance to gentamicin.

The results were contrary to previous research that showed a correlation between 
triclosan resistance and the presence of alleles for antibiotic resistance. It would be 
important to further explore the reason for the differences in the findings. Possible 
future research could involve testing with other antibiotics or bacteria other than E. 
coli. If the research can show that triclosan can lead to antibiotic resistance or even 
multiple-antibiotic resistance in bacteria, other countries might consider banning 
triclosan. 

Hartmann, E. M., Hickey, R.,, Hsu, T., BetanCourt, C. M., Chen, J., Schwager, R., Kline, 
J.,Brown, G. Z., Halden, R. U., Huttenhower, C., Green, J. L. (2016). Antimicrobial chemicals 
are associated with elevated antibiotic resistance genes in the indoor dust microbiome. 
Environmental Science & Technology, 50, 9807-9815.

Suller, M. T. E. and Russell, A. D. (2000). Triclosan and antibiotic resistance in 
staphylococcus aureus. Journal of Antimicrobial Chemotherapy, 46, 11-18.

Birosova, L. and Mikulasova, M. (2009). Development of triclosan and antibiotic resistance in 
Salmonella enterica serovar Typhimurium. Journal of Medical Microbiology, 58, 436-441.
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Interrupting Bacterial Conversations: Increasing Microbial Fuel Cell Conductivity by 
Inhibiting Quorum Sensing in S. oneidensis
 Sindhu Ranga
Abstract: Pili-producing bacteria are used in microbial fuel cells (MFCs) to harvest electricity 
from waste. The pili grow in higher quantity in when the bacteria are at a low density. 
Bacteria monitor cell density via quorum sensing, a method of bacterial communication via 
the secretion and detection of specific molecules, known as autoinducers. Quorum sensing is 
used by bacteria to initiate group behaviors, such as the reduction of pili production in S. 
oneidensis, and it can be stopped by inhibitors. This study investigates the effect of quorum 
sensing inhibitors (QSI) on the production of conductive pili in S. oneidensis. The goal is to 
increase the number of pili produced by the bacteria at high population density in order to 
increase conductivity and output of a MFC. This is done by adding grapefruit juice, a QSI, to 
the media of the S. oneidensis. The quantity of the pili was determined using images of the 
bacteria with and without the QSI from a scanning electron microscope and counted using 
ImageJ. Initial analysis suggests that a greater number of pili are observed with the QSI as 
compared to the control. However, the differences are not statistically significant. Microbial 
fuels cells are being tested with and without the QSI to determine if there is an increase in 
energy production. Results from this research will increase the potential of MFCs as a 
renewable energy source. 

Girennavar, B., Cepeda, M. L., Soni, K. A., Vikram, A., Jesudhasan, P., Jayaprakasha, G., . . 
. Patil, B. S. (2008). Grapefruit juice and its furocoumarins inhibits autoinducer signaling and 
biofilm formation in bacteria. International Journal of Food Microbiology, 125(2), 204-208. 
doi:10.1016/j.ijfoodmicro.2008.03.028

Gorby, Y. A., Yanina, S., Mclean, J. S., Rosso, K. M., Moyles, D., Dohnalkova, A., . . . 
Fredrickson, J. K. (2006). Electrically conductive bacterial nanowires produced by 
Shewanella oneidensis strain MR-1 and other microorganisms. Proceedings of the National 
Academy of Sciences, 103(30), 11358-11363.

Reguera, G. (2009). Are Microbial Conversations Being Lost in Translation? Microbe 
Magazine,4(11), 506-512. doi:10.1128/microbe.4.506.1
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Employment of Bacteriophages  to Prevent Antibiotic Resistance in  E. coli 
 Devin Sohi

     The use of glyphosate herbicides on plants to prevent weed growth is a 
widely common practice in the agricultural industry.  Little considered, 
however, are the effects these herbicides may have on the formation of 
antibiotic resistance in pathogenic bacteria associated with crops which may 
cause food poisoning.  To circumvent the potential growth and resistance of 
E. coli, T4 phages were incubated with E. coli to determine whether their use 
would kill resistant bacteria. When the E. coli were subjected to the 
glyphosate herbicides, they showed resistance to both T4 phages and 
antibiotics.  The herbicide-treated bacteria exhibited a zone of inhibition much 
smaller than that of the untreated bacteria, indicating resistance. The 
herbicide-treated bacteria plated with the T4 phage created no plaques while 
the untreated bacteria showed many plaques which indicates that the treated 
bacteria are also more resistant to bacteriophages. When phages and E. coli 
were subjected to herbicides and then plated on petri dishes containing an 
ampicillin disk, it was determined that glyphosate herbicide tended to make 
the bacteria more resistant to both antibiotics and T4 phages.  Hence it is 
recommended that judicial use of herbicides be employed in agriculture to 
prevent the creation of antibiotic resistant foodborne pathogens. Additional 
research can be conducted to determine if other chemicals used by farmers 
will yield similar results if used instead of glyphosate.  Further research 
should also be conducted with different types of bacteriophage and 
antibiotics.  If successful, it would suggest that bacteriophage could be 
employed to treat antibiotic-resistant bacteria.
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The Effect of Brewed Tea Bags on the Inhibition of Bacterial Growth  
 Rodaba Zikrullah
This project is aimed to discover the inhibition of bacterial growth in the Lipton 
and Earl Grey green tea bags. This experiment consists of placing the dried 
plants in room and body temperatures. I became aware of the tea that the 
residents in my workplace were consuming. I witnessed residents in these 
retirement homes drinking Lipton and Earl Grey green tea.  Qualitatively, it 
appeared that most residents who drank Earl Grey Green Tea had few 
digestive issues. Knowing that these tea bags already have bacteria in itself, 
what may cause these difference. Using an experimental design to examined 
inhibition of bacteria growth at different temperatures. Using zones of 
inhibitions in petri dish with agar nutrient medium. There was no distinguish in 
the zones of inhibition. The results for the body temperature consist of Early 
Grey demonstrated less survival of bacteria with greater zones of inhibitions 
in area and count. There is very little information, to date, on the antifungal 
activity of bergamot oil. This study turned its focus on investigated the in 
antibacterial activity of bergamot oils (natural essence) against e-coli bacteria. 
Results: Using 60-disc soaked 6 hours in bergamot oil provided the following: 
at 24 h readings, the zone provided 30% inhibitions; at 48 h reading changed 
the values to 24% inhibition. Conclusions: This data indicate that bergamot oil 
tested exerts an antimitotic effect against e-coli. 

Axelrod, Jeff. "How Can I Safely Reuse Tea?" Food Safety - How Can I Safely 
Reuse Tea? - Seasoned Advice. Seasoned Advice, 7 Nov. 2012. Web. 27 
Feb. 2017.

Howard, Scripps. "Officials Warn Of Bacteria In Brewed Tea." Tribunedigital-
chicagotribune. Chicago Tribune, 21 Aug. 1995. Web. 27 Feb. 2017.

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).



Physics & Astronomy (1800) 
Project No. Last, First Name Project Title 

1801X12 Jeffrey, Kristin The Use of Acoustical Signatures to Determine Gun Caliber 

1802X12 Kennedy, Jackson 
The Relationship Between Effectiveness of Exercise After Anterior Cruciate Ligament 
Reconstruction and Force Exerted During Exercise 

1803X11 Leibolt, Michael The Transmission of Sound through Light 

1804T12 
Najmyar, Lila Technological Advancement of the Use of Unmanned Aerial Vehicles (UAV) and Ground 

Penetrating Radar (Gpr)  during Military Warfare Shulsinger, Camryn 

1805T12 
Garthwaite, Chandler The Feasibility of Artificial Gravity Considering the Size Constraints and Technological 

Limitations Park, Jason 

1806X12 Zimmerman, Josef 
The Stability of Bahcall-Wolf Cusps of Dark Matter Orbiting Supermassive Black Hole 
Binary Systems 

 

  



 

 

 

Page intentionally left blank. 



1801X12
Physics & Astronomy

1800

LCPS RSEF OFFICIAL ABSTRACT - 2017
The Use of Acoustical Signatures to Determine Gun Caliber
 Kristin Jeffrey

     The estimated number of violent crimes committed around the nation this past year was 
over 1.2 million. Firearms were used 71.5% of the nation’s murders, 40.8% of robberies, and 
24.2% of assaults. Most of these occurred within inner cities where police surveillance is 
limited. Current technology exists to record and spot gun shots, but relatively little has been 
done to analyze acoustical signatures. The purpose of this research was to determine 
whether gunshot signatures produced by guns of differing calibers could be identified via 
simple acoustic analysis. Five different caliber guns were shot in the field from 45, 180, and 
90 degree angles with regards to the shooter to attain gunshot soundwave recordings. 
Fourier transformations of each caliber of gun at each angle were used to compare the 
decibel intensity at designated frequencies on the signature. It was determined that guns of 
differing calibers could be identified by sound signature, particularly when shot at a 45-degree 
angle to the recorder. This information may assist in the creation of computer algorithms that 
could analyze gun signatures to determine what type of gun was used in the commission of a 
crime. This would provide a useful tool to decrease gun related crimes in many locations. 

Beck, 2011. An introduction to forensic gunshot acoustics. Available online at: 
https://www.researchgate.net/publication/51694530

FBI, 2016. FBI releases 2015 crime statistics. Available online at: 
https://www.fbi.gov/news/pressrel/press-releases/

Flamme G., Lankford J., Meinke D., Rasmussen P., and M. Stewart. 2009. Measuring 
recreational firearm noise. Available online at: 
http://www.sandv.com/downloads/0908rasm.pdf
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The Relationship Between Effectiveness of Exercise After Anterior Cruciate Ligament 
Reconstruction and Force Exerted During Exercise
 Jackson Kennedy
The Anterior Cruciate Ligament (ACL) tear is a common injury among athletes, especially in 
sports where cutting is common. Many ACL tears require ACL Reconstruction (ACLR) to 
repair damage done and return full range of motion and strength to the knee. An ACLR 
requires a 6-month rehabilitation period consisting of physical therapy. Physical therapy 
regimens are based mainly on commonly agreed upon methods rather than numerical data of 
forces exerted. This project sought to create a physical therapy progression for key exercises 
in the rehabilitation of the knee after ACLR based upon forces exerted by the leg. This 
progression would begin by building off of the forces exerted by the leg during the 6 m Timed 
Hop Test, one of the best predictors of a successful recovery at the 6-month mark based on 
a Limb Symmetry Index (LSI). Data were collected by examining video of this test being 
performed. Data collected for each jump included time in air, time on ground, distance of 
jump and height of jump; all of which were used to calculate the force exerted during each 
jump. Average force exerted by the right leg was found to be 1314.271 N and 1610.287 N for 
the left leg. From here the force exerted during single leg squat, single leg raises, and knee 
extensions will be found. The sets and repetitions for each of these exercises will be 2 x 8, 3 
x 10, and 2 x 10 respectively for testing. 

Escamilla, Rafael F., Naiquan Zheng, Toran D. Macleod, Rodney Imamura, W. Brent 
Edwards, Alan Hreljac, Glenn S. Fleisig, Kevin E. Wilk, Claude T. Moorman, Lonnie Paulos, 
and James R. Andrews. "Cruciate Ligament Tensile Forces during the Forward and Side 
Lunge." Clinical Biomechanics 25.3 (2010): 213-21. Web. 

Escamilla, Rafael F., Toran D. Macleod, Kevin E. Wilk, Lonnie Paulos, and James R. 
Andrews. "Anterior Cruciate Ligament Strain and Tensile Forces for Weight-Bearing and 
Non–Weight-Bearing Exercises: A Guide to Exercise Selection" Journal of Orthopaedic & 
Sports Physical Therapy 42.1 (2012): 208-20. Web. 

Logerstedt, David, Hege Grindem, Andrew Lynch, Ingrid Elitzen, Lars Engebretsen, May 
Arna Risberg, Michael J. Axe, and Lynn Snyder-Mackler. "Single-Legged Hop Tests as 
Predictors of Self-Reported Knee Function After Anterior Cruciate Ligament Reconstruction: 
The Delaward-Oslo ACL Cohort Study." The American Journal of Sports Medicine (2012): n. 
pag. Sagepub. Web. 18 Nov. 2016.
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The Transmission of Sound through Light
 Michael Leibolt
Laser-based listening devices have been used by intelligence agencies since the early 
1950’s, but have very rarely been used in civilian applications. These devices have used an 
infrared laser, bounced the laser off of a window that was being vibrated by the noises within 
the room, and the reflected laser beam turned into an electrical signal by a photovoltaic cell. 
Those electrical signals were then processed through a computer program, and used as a 
series of sound waves for the sound to be replicated through a speaker or set of 
headphones. The goal of the experiment is to determine the most efficient laser microphone 
in a civilian context, using a combination of different laser wavelengths and different 
materials in place of the window to make the most accurate laser microphone. Progress is 
still being made towards a prototype that can accurately and repeatedly measure pitches. 

Billings, Charlene W., and John Tabak, Ph.D. Lasers New Edition, The Technology and Uses 
of Crafter Light. New York: Infobase, 2006. Print. 

Moses, James M., and K. P. Trout. "A Simple Laser Microphone for Classroom 
Demonstration." The Physics Teacher 44.9 (2006): 600. Dec. 2006. Web. 19 Oct. 2016. 
<http://www.reed.edu/physics/courses/Physics332.s09/pdf/Laser_Microphone.pdf>. 

US Army, V. Swaminathan, Narasimha Prasad/ NASA S., Chen-Chia Brimrose Corp Wang, 
Sudhir Brimrose Corp Trivedi, and Feng Brimrose Corp Jim “A New Laser Microphone for 
Photoacoustic Applicatioins.” Diss. NASA Langley Research Center, US Army, Brimrose 
Corp. of America, 2008. A New Kind of Laser Microphone for Photoacoustic Applications. 
Brimrose Corp. of America, US Army, NASA Langley Research Center, Dec. 2008. Web. 12 
Sept. 2016 <http://www.dtic.mil/dtic/tr/fulltext/u2/a504475.pdf>.
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Technological Advancement of the Use of Unmanned Aerial Vehicles (UAV) and 
Ground Penetrating Radar (Gpr)  during Military Warfare
 Lila Najmyar, Camryn Shulsinger

The military has employed ground penetrating radar (GPR) to detect unexploded ordnance. 
Recently, advancements in technology have led the military to utilize drones in field 
operations. However, GPR and the use of unmanned aerial vehicles (UAV) have not been 
combined to advance detection of improvised explosive devices (IEDs).

The purpose of this research was to determine whether information could be obtained that 
would enhance drone programming in detecting metals used in IEDs. A metal detector, 
representing a drone, tested the detection of various types of metals (aluminum, brass, 
copper and iron) used in IEDs that drones would detect in the field. 

The data collected indicated that various ground materials such as soil and sand had no 
effect on detection, however, the type of metal as well as the height that the metal detector 
hovered over the land surface, did. With a drone attached to the metal detector, which 
provided stability, the most detectable metal, copper, lost detection at 41 centimeters, while 
the other metals lost detection at 36 centimeters. Phase I of this research indicated the 
importance of stabilization on the detection mechanism used within the future GPR 
implemented UAVs. While currently, flight instability is an issue when using drones to detect 
IEDs, it is the hope that this information could provide some foundation for the development 
of IED detecting drones. Ground penetrating radar drones will ease the need for man to step 
foot on grounds when trying to detect unpredictable munitions.  

Martin, J., Edwards, H. H., Burgess, M. A., Percival, H.F., Fagan, D. E., Garder, B. E., 
 Rambo, T. J. (2012, June 25). Estimating Distribution of Hidden Objects with Drones: From 
Tennis Balls to Manatees. Retrieved September 28, 2016, from 
http://journals.plos.org/plosone/articles?id=10.1371/journal.pone.0038882

(n.d.). Concrete Scanning, Imaging, & X-ray using Ground Penetrating Radar | Penhall 
Company. Retrieved September 28, 2016, from https://www.penhall.com/concrete-scanning-
gpr/

Yip, M., Saripan, I., Wells, K., & Bradley, D. A. (2015, September 8). Monte Carlo Simulations 
for the Detection of Buried Objects Using Single Sided Backscattered Radiation. Retrieved 
September 28, 2016, from http://journals.plos.org/plosone/article?
id=10.1371/journal.pone.0135769
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The Feasibility of Artificial Gravity Considering the Size Constraints and Technological 
Limitations
 Chandler Garthwaite, Jason Park

This paper explores the feasibility of artificial gravity. Both NASA© and NOVA® have 
determined how far the human body can be pushed in terms of force, due to the need for 
more extensive research in the fields of space exploration. Using current technological 
capabilities and size constraints given by NASA, the feasibility of artificial gravity was 
evaluated to allow humans to escape the reality of muscle atrophy and loss. This research 
computed the forces that acted on the human body by producing a new algorithm using 
Visual Python programming to create 3D models of space ships. These models feature three 
prominent theorems for artificial gravity and include: a tethered system model created by 
engineers Hoffman, Mazzoleni, and Santangelo which spins a capsule around a centered 
space shuttle; an Earth-like design created by Akulenko, Zinkevich, Leshchenko Rachinskaya 
which has   a very dense liquid spinning on the inside causing gravitational force; and for 
popular belief, a theoretical model created in which the entire ship is continually spinning. The 
researched values for height, mass, and spaceship specs and centripetal force formulas were 
used to create a difference in force between the head and feet and determine the feasibility of 
artificial gravity.  The results of the algorithm analysis concluded that artificial gravity is not 
possible given the size and material constraints necessary for space travel. This paper further 
examines the implications and possible modifications for space crafts to prove artificial gravity 
and needs further development.

Tyson, P. (2007, November 01). All About G Forces. Retrieved February 15, 2017

Akulenko, L. D., Zinkevich, Y. S., Leshchenko, D. D., & Rachinskaya, A. L. (2011). Rapid 
rotations of a satellite with a cavity filled with viscous fluid under the action of moments of 
gravity and light pressure forces. Cosmic Research,49(5), 440-451. 
doi:10.1134/s0010952511050017

Holly, J. E. (2007, March 22). Effect of radius versus rotation speed in artificial gravity. 
Journal of Vestibular Research 17
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The Stability of Bahcall-Wolf Cusps of Dark Matter Orbiting Supermassive Black Hole 
Binary Systems
 Josef Zimmerman

The stability of Bachall-Wolf cusps of dark matter particles orbiting a supermassive black hole 
(SMBH) binary system was studied as the SMBHs lost energy through gravitational radiation 
and merged.  The Paczynsky-Wiita approximation was used to model relativistic effects, 
including orbital precession and the Schwarzschild radius, and the (5/2) Post-Newtonian 
approximation modeled gravitational radiation emissions by the SMBHs.  An adaptive 
stepper was implemented using the Cash-Karp method for a 5th-order Runge-Kutta 
approximation.  Dark matter particles were initialized from a Bahcall-Wolf distribution in 
stable orbits around one of the SMBHs, then the simulation was run until the SMBHs 
merged, tracking the position of each particle.  After the SMBHs merged, 8% of the dark 
matter particles remained in stable orbits, while 21% were ejected from the SMBH system 
and 69% fell into one of the SMBHs.  Future analysis of the data will track the energy 
distribution of the dark matter particles throughout the simulation, as well as the density and 
shape of the Bahcall-Wolf cusp.  If enough dark matter is present at the end of the merging 
process, a self-annihilation of the dark matter cloud could be triggered by a sudden 
destabilization of the system by the merging SMBHs, which could explain the gamma ray 
burst detected 0.4 seconds following the LIGO event in September 2015.

Kidder, L. E. (1995).  Coalescing binary systems of compact objects to (post)5/2 – Newtonian 
order. V. Spin effects. Physical Review D, 52, 821-847.

Paczynsky, B., & Wiita, P. J., (1980).  Thick accretion disks and supercritical luminosities.  
Astronomy and Astrophysics, 88, 23-31.

Preto, M., Merritt, D., & Spurzem, R. (2004).  N-body growth of a Bahcall-Wolf cusp around a 
black hole.  The Astrophysical Journal Letters, 613, L109-L112.  doi:10.1086/425139
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The Effect of Commonly Used Surfactants on Plants and the Environment Around 
Them
 Elliott Armstrong

Glyphosate and 2,4-D are surfactants that are commonly used by 
agriculturalists in order to protect their plants from harmful substances such 
as disease and animals. However, surfactants can have an effect on the 
growth of plants; so the purpose of this experiment is to test different dilutions 
of Glyphosate and 2,4-D in order to find the optimal dilution at which plants 
can be protected with the least amount of negative externalities on both the 
plant and the environment (i.e. soil) around it. In this particular experiment, 
radishes are being tested with dilutions of 50%, 60%, 70%, 80%, and 90% of 
each surfactant. After separating the radishes into individual cells and 
watering with 2 mL of a specific dilution each day, there is an obvious delay in 
the growth of radishes with surfactants when compared to the control group 
that is being watered with plain water. Aside from plant growth, the soil is 
clearly being affected as indicated by its change in both texture and color. To 
further research what the optimal dilution of a surfactant would be, a smaller 
range of dilutions would have to be selected in order to test closer 
percentages within that range. 

Aktar, M. W., Sengupta, D., & Chowdhury, A. (2009, March 2). Impact of pesticides use in 
agriculture: Their benefits and hazards. Retrieved October 04, 2016, from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2984095/ 

Bickelhaupt, D. (2016). Soil pH: What it Means. Retrieved October 04, 2016, from 
http://www.esf.edu/pubprog/brochure/soilph/soilph.htm

Broome, S. W. (2015). Factors affecting plant growth. Retrieved October 04, 2016, from 
http://broome.soil.ncsu.edu/ssc051/Lec3.htm 
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Investigating a Novel Approach to Pollen Grain Collection and Distribution Through 
Electrostatic Polarization
 Aaron Chai

Bees currently contribute to about 12.4 billion dollars to the United States economy. 
However, since 2006, bee populations have suffered severe declines. Upwards of 30% of 
honey bees (Apis mellifera) have died each winter. Due to present bee population decline 
and continued dependency on bee pollination in agriculture, pollen collection and distribution 
systems may soon be needed to support farming on a large scale. Consequently, artificial 
pollination systems are currently of focus, as they improve crop quality and yield. 

Due to present bee population decline and continued dependency on bee pollination in 
agriculture, pollen collection and distribution systems may soon be needed to support farming 
on a large scale. A metal collection device connected to the positive electrode was sheltered 
inside a grounded container and was given voltages from 0 to 30kV. Pollen grains were 
dropped ten centimeters away from the high voltage collection device. As the electrons in a 
dielectric are pushed opposite of the electric field, the resulting direction of pollen grain 
movement is towards the collection device. 

The capture efficiency was found to be directly related to the square of the voltage. At 30 kV, 
the capture efficiency was roughly 10%. This demonstrates the plausibility of the use of 
polarization in pollen collection. Further experimentation will use charged pollen grains 
simulating pollen in nature. Lastly, talcum powder (simulating dust particles) will be dropped 
to test for effects on ambient airborne particles. These further tests may demonstrate 
possible advantages in selective polarization of pollen from other particles.

Bowker, G. E., & Crenshaw, H. C. (2007). Electrostatic forces in wind-pollination—Part 1: 
Measurement of the electrostatic charge on pollen. Retrieved May 15, 2016, from 
http://www.sciencedirect.com/science/article/pii/S135223100601076

Gan-Mor, S., Schwartz, Y., Bechar, A., Eisikowitch, D., & Manor, G. (1995). Relevance of 
Electrostatic Forces in Natural and Artificial Pollination. Retrieved December 11, 2016, from 
http://csbe-scgab.ca/docs/journal/37/37_3_189_raw.pdf

Grossman, E. (2013, April 30). Declining Bee Populations Pose A Threat to Global 
Agriculture.   Retrieved May 12, 2016 from 
http://e360.yale.edu/features/declining_bee_populations_pose_a_threat_to_global_agricultur
e

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).

http://www.sciencedirect.com/science/article/pii/S1352231006010764


1903X12
Plant Sciences

1900

LCPS RSEF OFFICIAL ABSTRACT - 2017
Internalization of DH5α Escherichia coli within Brassica rapa
 Gurveer Dulai
In recent years contamination of fruits and vegetables,  including the E. coli and Salmonella 
contamination experienced by the restaurant chain, Chipotle Mexican Grill in 2016, have 
occurred despite proper sanitation procedures. Traditionally, the external surface of fruits and 
vegetables have been sanitized using bleach solutions. The possibility of internal 
contamination has been questioned. This research aims at exposing Brassica rapa to 
DH5&alpha; E. coli and observing the presence of the bacteria within the plant tissue. 
Internalization is described as the development of bacteria within a plant’s roots and vascular 
tissues. The purpose of this research is to determine if Escherichia coli is capable of 
internalizing specifically in the consumable tissues. The DH5&alpha; bacteria was 
transformed with a Red Fluorescent Protein (RFP) gene, which allowed for the presence of 
the bacteria in the plant to be easily characterized. The plant was exposed by the bacteria 
through a diluted bacterial irrigation solution. Through the plant’s growth, its tissues were 
separated, its exterior sterilized, and plated. The presence of internalized bacteria was 
indicated through the red fluorescence of bacterial colonies on the plate. 

Solomon, E. B., Yaron, S., & Matthews, K. R. (2002, January 01). Transmission of 
Escherichia coli O157:H7 from Contaminated Manure and Irrigation Water to Lettuce Plant 
Tissue and Its Subsequent Internalization.Applied and Environmental Microbiology, 68(1), 
397-400. doi:10.1128/aem.68.1.397-400.2002

Gorbatsevich, E., Saldinger, S. S., Pinto, R., & Bernstein, N. (2012, November 29). Root 
internalization, transport andin-plantasurvival ofSalmonella entericaserovar Newport in sweet 
basil. Environmental Microbiology Reports, 5(1), 151-159. doi:10.1111/1758-2229.12008

Grant, J., Wendelboe, A. M., Wendel, A., Jepson, B., Torres, P., Smelser, C., & Rolfs, R. T. 
(2008). Spinach-associated Escherichia coli O157:H7 Outbreak, Utah and New Mexico, 
2006. Emerging Infectious Diseases, 14(10), 1633-1636. doi:10.3201/eid1410.071341
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The Economic Feasibility of Wineries in Loudoun County
 Shahdin Ghaffari

Loudoun County, nicknamed “D.C.’s Wine Country”, has recently become a booming 
industry, providing thousands of jobs and establishing Loudoun as a tourist attraction. In 
1999, only six wineries were running within Loudoun County. By 2009, sixteen wineries were 
added to the county, and in 2010, nineteen more wineries were created, totaling forty-one 
wineries as of then. Now, there are forty-four and counting, which leads to asking what 
factors are causing the wine industry to thrive in Loudoun County. Many factors must be 
looked at in order to form an accurate conclusion, including soil composition, climate, and tax 
breaks.

The average temperature in Loudoun from 1950 to 2016 is 53.7° Fahrenheit. From 1950-
1985, the average difference from the mean temperature is -0.656° Fahrenheit, but from 
1986-2016, the average difference from the mean temperature is 0.736° Fahrenheit. As time 
progressed from the 1950s, the temperature shows a slight increase, in favor of the growing 
conditions of many different species of Vitis vinifera, or wine grapes, in Virginia, including 
Chardonnay, which thrive best in temperatures ranging from 55° Fahrenheit to 70° 
Fahrenheit. Thus, the warmer climate change can prove helpful in the growth.

More data is being collected and analyzed to determine how soil composition and tax breaks 
influence the success of the fast growing industry.

Blackburn, A. C. (2000). Interpretive Guide to the Use of Soil Maps . Retrieved February 2, 
2017, from https://www.loudoun.gov/DocumentCenter/View/104560

Gibson, C. (2014, September 10). Winemaking business takes root in Loudoun County. 
Retrieved February 1, 2017, from https://www.washingtonpost.com/local/winemaking-takes-
root-in-loudoun-county-as-a-business/2014/09/09/080fe94e-338d-11e4-8f02-
03c644b2d7d0_story.html?utm_term=.6b005fd195a9

Growing Chardonnay Wine Grapes. (2014, April 15). Retrieved February 2, 2017, from 
http://articles.extension.org/pages/32904/growing-chardonnay-wine-grapes

NOAA. (n.d.). Climate at a Glance. Retrieved February 2, 2017, from 
https://www.ncdc.noaa.gov/cag/time-series/us/44/4/tavg/ytd/12/1950-2016?
base_prd=true&firstbaseyear=1950&lastbaseyear=2016
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The Symbiotic Effects of Chitin and Chitinase as a Pesticide in a Model Trophic 
System
 Sara Hallam
Pesticides are used to prevent insects and bacteria from damaging crops and contaminating 
them with diseases. While pesticides are important in maintaining healthy crops, they can 
have negative effects on animals and humans through residue and runoff. Chitin is a 
naturally occurring polysaccharide that is commonly found in insect and crustacean 
exoskeletons. For plants, chitin has been found to be a leading agent against fungi, viruses, 
bacteria, and other pests. When a plant is introduced to chitin, it acts as if it is being attacked 
by a predator and strengthens its defense system by releasing the enzyme chitinase, which 
breaks down chitin. This project investigates the effectiveness of chitin as a natural pesticide 
against E. coli K12 and Pieris rapae. To explore this topic, two experiments were conducted. 
The first experiment used zone of inhibition tests to determine the pesticidal effects of 
chitinase against E. coli K12. Filter paper disks were soaked in a chitinase aqueous solution 
and placed in the center of a culture of E. coli and incubated for 24 hours. No zone of 
inhibition was recorded. The second experiment involved the introduction of chitin to Brassica 
rapa using water treatment, soil amendment, and seed soaking. Chitin treated and untreated 
Brassica rapa was then used as food substrate for Pieris rapae in a choice chamber to test 
the caterpillar’s preference to chitin-treated or untreated substrate. While the soil amendment 
substrate deterred the Pieris rapae most, no statistical significance between caterpillar 
preference and treated or untreated substrate was shown. 

Hadrami, Abdelbasset El, Lorne Adam R., Ismail Hadrami El, and Fouad Daayf. "Chitosan in 
Plant Protection." Marine Drugs. Molecular Diversity Preservation International, 30 Mar. 
2010. Web. 29 Sept. 2016.

Shadesz. "Chitin, Chitosan, Chitinase - an Organic Pest Control Arsenal - IDigMyGarden 
Forums." Chitin, Chitosan, Chitinase - an Organic Pest Control Arsenal –IDigMyGarden 
Forums. N.p., 5 Jan. 2012. Web. 29 Sept. 2016.

Poirier. "Repellency of Oral Exudate to Eastern and Western Spruce Budworm Larvae." 
National Center for Biotechnology Information. NCBI, 22 May 1996. Web. 29 Sept. 2016.
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Improving efficiency of microalgal biofuels: A comparison of freshwater microalgae 
Chlorella pyrenoidosa and saltwater microalgae Nannochloropsis oculata
 Tyler Kachadorian, Mali Selman

Biofuels are becoming increasingly important in the future of renewable energy.  Microalgae 
such as Chlorella pyrenoidosa are being studied for industrial use, however the  optimum 
growth conditions used to obtain the most lipids from the least biomass is still unknown. 
Using the knowledge that three nutrients (sulfur, phosphorus, and nitrogen) are key in the 
photosynthetic process and affect the growth rate of algae, different concentrations of these 
nutrients were imposed on two species of microalgae, Chlorella pyrenoidosa (freshwater) 
and Nannochloropsis oculata (saltwater).  Each of the algae strains were incubated for 4 
days with various levels (100, 500 and 1000mg/L) of nitrogen, phosphorus and sulfur.  At the 
end the trials, biomass (g) and photosynthetic output (H+ concentration) as measured by 
spectrophotometer.  After the initial experiment, both strains of microalgae showed that 
1000mg/L nitrogen and 500mg/L sulfate ranked as the concentrations with the most growth.   
Nannochloropsis oculata showed the third most growth at the 500mg/L level phosphate, 
while Chlorella pyrenoidosa did better at 100mg/L level phosphate. By using a ranking 
system the best compounds were combined in a set of trials aimed to test the change in 
biomass and photosynthetic output in an optimum environment. After exposure to optimum 
nutrient conditions (1000mg/L nitrate, 500mg/L sulfate, and 500mg/L phosphate for 
Nannochloropsis, and 1000mg/L nitrate, 500mg/L sulfate and 100mg/L phosphate for 
Chlorella), comparison of the means showed no difference  in H+ concentrations(P value 
greater than 0.05, Mann-Whitney test) in biomass or photosynthetic rates. 

Cheng, Dan, and Qingfang He. "Assessment of Environmental Stresses for Enhanced 
Micrioalgal Biofuel Production." Frontiers in Energy Research (2014): 1-8. Web.

Howell, K. (2009, April 28). Is Algae the Biofuel of the Future? Sustainability. Retrieved from 
Scientific American.

Maghraby, F., & Maghraby, E. (2015, April 08). Lipid accumulation in response to nitrogen 
limitation and variation of temperature in Nannochloropsis salina. SpringerReference, 56(6). 
doi:DOI: 10.1186/s40529-015-0085-7 
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The Effect of the Neonicotinoid Imidacloprid on the Biomass of Brassica oleracea 
Acephala Grown Hydroponically
 Valerie Knowles

This study attempted determine if hydroponically growing 
Brassica oleracea Acephala (Red Russian Kale) in the neonicotinoid 
insecticide, imidacloprid, would result in a decrease in biomass. Since 
imidacloprid is widely used on many crops, growers may have to weigh the 
value of insect control verses plant quality and biomass.  The neonicotinoid 
imidacloprid is often debated about whether to use it on crops because it is 
claimed to have a harmful effect on the bee population. The purpose of the 
first experiment was to determine if imidacloprid with a ratio of 1:100 has an 
effect on the biomass of kale. Four kale plants in the treatment group died, 
and the rest had a small, if any, difference.  An unpaired t-test with Welch 
correction was done by comparing the final biomass growth of the control and 
treatment.  The P value of 0.0036 is considered very significant. A second 
experiment was run to determine the effect of different ratios of imidacloprid 
on kale. The rates of 1:100, 1:122, 1:200, 1:500, and plain water was used. 
The kale grown in the ratio of 1:200 had the greatest increase in biomass. 
The kale grown in the ratio of 1:100 had the same result as the first 
experiment. An ANOVA test with Tukey-Kramer Comparisons was run using 
the total biomass produced by each kale plant. The overall P value of 0.0005 
is considered very significant. This experiment showed that the ratio of 1:100 
will decrease the biomass, while the ratio of 1:200 will increase it.

Ester, A., H. De Putter, and J. G. P. M. Van Bilsen. "Filmcoating the seed of 
cabbage             (Brassica oleracea L. convar. Capitata L.) and cauliflower 
(Brassica oleracea L. var. Botrytis L.) with imidacloprid and spinosad to 
control insect pests." Crop Protection 22.5 (2003): 761-768. 

Gervais, J. A.; Luukinen, B.; Buhl, K.; Stone, D. 2010. Imidacloprid General 
Fact Sheet; National Pesticide Information Center, Oregon State University 
Extension Services. http://npic.orst.edu/factsheets/imidagen.html. 

Lefsrud, Mark G., et al. "Biomass production and pigment accumulation in 
kale grown under increasing photoperiods." HortScience 41.3 (2006): 603-
606. 
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Lowering the Energy Footprint of plant growth in space
 Varun Kulkarni
The National Aeronautics and Space Administration (NASA) has a project called SpaceSeed 
which involves cultivating Arabidopsis thaliana, a flowering plant, in the International Space 
Station.  The experiments performed by NASA and later the Japan Aerospace Exploration 
Agency showed that these plants and other can indeed grow in an environment with 
microgravity.  NASA’s experiments showed that leaves, flowers, and fruit can differentiate 
from root cells of the plant in microgravity just as they do on Earth.  The Japan Aerospace 
Exploration Agency in later experiments showed that the gravity on a spaceship can affect 
plant growth direction, however there is little to no effect on the actual plant growth and 
health.  The plant uses phototropism to make sure it grows in the right direction.  There 
arises a problem however.  The resources on a space station or a theoretical remote habitat 
on terrain of another planet are limited, especially electricity.  Since oxygen is extremely 
important for development, it is crucial to find the growth process for plants which is fastest to 
germinate seeds.  This experiment hopes to contribute to that process.  In the experiment, I 
study the effect of light wavelengths on plant growth rate to determine what wavelength and 
intensity of light best starts plant growth.  Determining the power usage of the specific light 
will allow me to determine what conditions are needed to start plant growth in space from a 
seed, which may contribute to the way resources are allocated for plant growth in space 
flight. 

Baskin TI (1986) Redistribution of growth during phototropism and nutation in the pea 
epicotyl. Planta 169:406–414

Brinckmann E (2005) ESA hardware for plant research on the International Space Station. 
Adv Space Res 36:1162–1166

Correll MJ, Kiss JZ (2002) Interactions between gravitropism and phototropism in plants. J 
Plant Growth Reg 21:89–101

Correll MJ, Coveney KM, Raines SV, Mullen JL, Hangarter RP, Kiss JZ (2003) 
Phytochromes play a role in phototropism and gravitropism in Arabidopsis roots. Adv Space 
Res 31:2203–2210

Janoudi A-K, Poff KL (1997) Multiple phytochromes are involved in red light-induced 
enhancement of first positive curvature in Arabidopsis thaliana. Plant Physiol 113:975–979
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The Effect of Heavy Metal Soil Pollution on the Survivability of  Brassica juncea 
against E. coli
 Alexander Laramie

A common complication with growing large numbers of plants is that they are susceptible to 
infection. Bacteria can kill plants or be harmful to the humans who consume them. To solve 
this issue, farmers treat crops with various chemicals in order to kill bacteria. While this is an 
effective method, it is both expensive and harmful to the environment. 

The purpose of this research was to determine if soil polluted with heavy metals would 
increase a plant's survivability against bacteria. Seventy-five Brassica juncea were divided 
into three groups. The first was given a 7% copper nitrate solution, the second was given a 
7% zinc nitrate solution while the last was watered with tap water and served as control. After 
40 days, plants were infected with E. coli through stem wounds and the time it took to heal 
was noted. Research is ongoing and preliminary indications are that the copper nitrate 
solution is more harmful towards the plant, but allows for better protection against the 
infection, while the zinc nitrate solution has yet to yield any results.

These results could conclude that the heavy metals polluting soil cannot only be taken out of 
the soil by plants, but can also be used as an alternative to expensive and harmful 
chemicals. This would be beneficial for the environment, due to the fact that carbon dioxide is 
being taken out of the air, polluted soil would be cleansed, and less chemicals are being 
released into ecosystems. 

Heavy Metal Contamination of Vegetables Irrigated by Urban Stormwater: A Matter of Time? 
(n.d.). Retrieved September 28, 2016, from http://journals.plos.org/plosone/article?
id=10.1371/journal.pone.0112441

Metal Hyperaccumulation Armors Plants against Disease. (n.d.). Retrieved September 28, 
2016, from http://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1001093

Hörger, A. C., Fones, H. N., & Preston, G. M. (2013). The current status of the elemental 
defense hypothesis in relation to pathogens. Retrieved September 28, 2016, from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3797420//
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Toxins in the Soil: The Effects of Consumer Pesticides on Nitrogen Fixation in Crop 
Plants via Rhizobium leguminosarum
 Ryan McInnis

The environmental effects of air pollution on land organisms and water pollution on aquatic 
populations have become increasingly apparent. The study of the effects of runoff pollution, 
however, often takes a back seat and is less explored. This is mostly apparent in the use of 
pesticides and herbicides used in agriculture. Pollution from agriculture may affect the 
delicate system of nitrogen-fixating bacteria found in the soil that contribute to the nitrogen 
cycle. 

The purpose of this research was to determine whether consumer grade pesticides and 
herbicides affect the growth of nitrogen-fixing bacteria (Rhizobium leguminosarum) in the 
roots of legumes. The common Alaskan pea legume was grown and subjected to various 
consumer grade pesticides and herbicides over 60 days. Root nodules were harvested, 
swabbed and the bacteria cultured to observe whether Rhizobia growth was inhibited. It was 
determined using statistical analysis that Rhizobium leguminosarum, in its natural state in the 
roots of leguminous plants, appeared to be affected only by the deer repellent and 
insecticide. Additional research could be conducted on a larger scale to test additional 
industrial grade pesticides and herbicides on a wider variety of legumes and on different 
species of Rhizobium. Such information is vital for agricultural and environmental 
researchers to aid in creating more environmentally friendly agricultural practices.  
Maintaining soil health is imperative to growing healthy crops.

Farabee, M. 2016. Plant Hormones, Nutrition, and Transport. Available online at: 
 https://www2.estrellamountain.edu/faculty/farabee/biobk/BioBookPLANTHORM.html

Graham, P. and C. Vance. 2003. Legumes: Importance and Constraints to Greater Use. 
Available online at http://www.plantphysiol.org/content/131/3/872.full#ref-81

Torres, W. 2016. Pollution Nitrogen Cycle Diagram. Available online 
at: http://www.ecgoldkey.us/pollution/pollution-nitrogen-cycle-diagram
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The Hybridization of Kale and Lettuce by Protoplast Fusion
 Kien Nguyen, Rana Tora

Protoplasts are plant cells without cell walls, having been broken down by enzymes 
like cellulase, which breaks down cellulose, and pectinase, which breaks down 
polysaccharides. One can take two protoplasts and undergo a process of protoplast 
fusion where different types of plant are treated to fuse together by methods, such as 
electrofusion, resulting in a hybrid by the fusion of cytoplasm and cell membrane.

In this project, we intend to fuse the protoplast of kale and lettuce to form kalettuce. 
This in turn will lead to a healthier diet as it provides the nutritional values of kale 
with the texture and taste of lettuce. We are going to decompose the cell wall 
through the utilization of enzymes such as cellulase and pectinase. The protoplasts 
are then going to be fused with the use of PEG and High CaCl. After they have been 
fused, we are going to form a callus, thickened soft tissue and plants usually form 
this when they are in stress conditions caused by either high salt solutions or high 
temperatures, by immersing the fused protoplast in agrobacterium and hormones. 
This callus will then be placed in fertilized soil, and an edible plant will be 
synthesized.   

Gibbons, J. (2016, October 11). Three reasons not to eat kale: Why, for some 
people, it's not quite the super food we thought. Retrieved October 17, 2016, 
from http://www.high50.com/health/three-reasons-not-to-eat-kale

@. (n.d.). Hybrid vs. GMO vs. Heirloom - Bonnie Plants. Retrieved November 15, 
2016, from https://bonnieplants.com/library/what-is-an-heirloom-what-is-a-hybrid/

Kao, K. N., Constabel, F., Michayluk, M. R., & Gamborg, O. L. (1974, July 18). Plant 
protoplast fusion and growth of intergeneric hybrid cells. Planta, 120(3), 215-227. 
doi:10.1007/bf00390290

Megraw, S. (2012, January 23). What effects on raffinose do anti-flatulence meds 
like Beano and Gas-X have? Retrieved November 15, 2016, from 
https://explorecuriocity.org/Explore/ArticleId/174/what-effects-on-raffinose-do-anti-
flatulence-meds-like-beano-and-gas-x-have-174.aspx

Plant protoplast fusion and growth of intergeneric hybrid cells. (1974, January). 
Retrieved October 20, 2016, from 
http://link.springer.com/article/10.1007/BF00390290 
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The Effect of Nitrogen Oxide Concentration on the Amount of Biomass Produced by 
Brassica Rapa.
 Shayna Scott

 A recent study shows melting arctic ice containing nitrates and ocean salts released high 
amounts of atmospheric nitrogen oxides. As ice melts at increasing rates, nitrogen oxides are 
significant as a key component of ozone which, at low levels, causes air pollution. The 
purpose of this experiment was to test the effect of nitrogen oxide levels on the biomass 
ofBrassica Rapa. The same soil, lighting, temperature, and watering conditions were 
maintained as constants. Plants were grown in two separate tanks. Containers of ice were 
placed in each tank bi-weekly and allowed to melt. Brassica in Tank 1 were exposed to 
frozen 1M sodium nitrate with 25.00g of Instant Ocean (IV) while Tank 2 Brassica (control) 
contained frozen distilled water. Plant height and biomass in grams (DV) were recorded and 
compared.

A Mann-Whitney Test  was utilized for biomass data which resulted in P>0.05. The biomass 
median for Tank 1 was 0.01535g, while Tank 2’s was 0.01820g. An unpaired t-test for plant 
height produced P>0.05. Plant height medians for Tank 1 had a value of 16.20g, while Tank 
2’s was 16.25g. The alternative hypothesis was not supported. Even though both tests 
expressed differences between the two groups, the P values were considered not significant, 
meaning variances between the two groups cannot exclude chance from the equation. 
Further research could be conducted exposing plants to higher levels of nitrogen oxides, 
comparing dry root and top mass statistics along with observations related to decreased 
vitality, change in leaf color, wilting, and stilted growth.

American Chemical Society (ACS). "Salty snow could affect air pollution in the Arctic."

ScienceDaily. ScienceDaily, 16 November 2016. 
<www.sciencedaily.com/releases/2016/11/161116120201.htm>.

Hille, Karl. “Arctic Sea Ice Annual Minimum Ties Second Lowest on Record.” NASA, 
NASA, 15 Sept. 2016, www.nasa.gov/feature/goddard/2016/arctic-sea-ice-annual-minimum-
ties-second-lowest-  on-record.
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Increasing Oxygen Production in Algae for Use in Long Term Space Travel: 
Minimizing Oxidative Stress by Adding Doped Zinc Sulfide Nanoparticles and Thiols 
 Alay Shah
Photoluminescent nanoparticles are able to re-emit light at certain wavelengths that can be 
useful in different applications, such as improving the production of oxygen by plants for use 
in low oxygen environments, such as aboard spacecraft. ZnS NPs doped with transition 
metals such as gold and silver have re-emission spectra similar to the absorption spectrum of 
chlorophyll-a, the active chemical in photosynthesis present in green algae. Due to this 
similarity, doped ZnS NPs may be an effective solution for increasing the amount of oxygen 
produced by plants by targeting the peak absorption wavelengths (429 and 659 nm) of 
chlorophyll-a. The NPs were created using Au as dopant, which was shown to reduce 
oxidative stress in the algae. Previous research found that toxic dopants were leaching into 
the alga, so the antioxidant glutathione was added to bind to the leached dopants. The NPs 
were characterized using FTIR and SEM data. 10ppm concentration of NPs were added to 
flasks of Chlorella vulgaris algae with glutathione. Change in percent saturation of oxygen 
was collected from flasks of control and experimental parameters over 48 hour trial periods. 
Au:ZnS at 10 ppm with glutathione trials are ongoing, but it was found that the antioxidant 
and algae control trials had low dissolved oxygen while the same effect was not found in the 
antioxidants, NP, algae trials. This has the potential to demonstrate that thiols are binding to 
free radicals in the solution, thereby increasing potential photosynthetic ability for the algae to 
create oxygen in space. 

Lin, K. B., & Su, Y. H. (2013). Photoluminescence of Cu: ZnS, Ag: ZnS, and Au: ZnS 
nanoparticles applied in Bio-LED. Applied Physics B, 113(3), 351-359 . doi:10.2514/6.2011-
5279

Çelekli, A., Arslanargun, H., Soysal, Ç., Gültekin, E., & Bozkurt, H. (2016). Biochemical 
responses of filamentous algae in different aquatic ecosystems in South East Turkey and 
associated water quality parameters. Ecotoxicology and Environmental Safety, 133, 403-
412. DOI: 10.1016/j.ecoenv.2016.08.002

Taylor, C., Matzke, M., Kroll, A., Read, D. S., Svendsen, C., & Crossley, A. (2016). Toxic 
interactions of different silver forms with freshwater green algae and cyanobacteria and their 
effects on mechanistic endpoints and the production of extracellular polymeric substances. 
(2016). Environmental Science: Nano, 3(2), 396-408. DOI: 10.1039/C5EN00183H

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).



1914X12
Plant Sciences

1900

LCPS RSEF OFFICIAL ABSTRACT - 2017
A Case Study on the Claim of Positive Health Benefits of the Moringa oleifera Plant 
at the Cellular Level
 Erin Stitt
Moringa oleifera, a medicinal plant native to Africa and sub-Himalayan areas of Asia, is 
known as the “miracle tree” for its healing properties and inordinate amounts of 
nutrients—especially in its leaves. Medicinal plants have long been used as 
chemopreventives and antitumor agents, and moringa specifically, has been studied as an 
anti-inflammatory, antibacterial, and anticancer agent, and has also been used to combat 
malnutrition. Although many drugs and treatments exist against numerous strains of bacteria 
and types of cancer, agents with lower side effects are essential. The purpose of this study 
was to investigate two of the positive health benefits of the Moringa oleifera 
plant—antibacterial, and antitumor. This research investigates the effects of increasing 
concentrations of Moringa oleifera leaf powder on Escherichia coli K-12 growth and green 
onion bulb stalk development, which posed as a model for tumor growth. The Kirby-Bauer 
disk diffusion assay was implemented and the zones of inhibition were measured. There 
appeared to be a positive correlation between the concentration of moringa leaf powder and 
zone of inhibition of E. coli K-12 (r=.6723, p<0.05). In the second part of the study, five 
groups of 72 green onion plants (a total of 360 plants) were watered with increasing 
concentrations of moringa leaf powder in distilled water. After 30 days, the bulb stalks, which 
modeled as fast-growing tumors, were observed under a microscope. Although there did not 
appear to be an association between concentration and bulb stalk mitotic rate, a slower 
maturation rate was observed in plants watered with a higher concentration of moringa. This 
may indicate that Moringa oleifera leaf powder stunted the growth of the onion plants in some 
way. This research may provide insight to an herbal treatment of harmful bacteria present in 
the human body. More research is necessary to demonstrate the deceleration of tumor 
growth using Moringa oleifera. 

Fahey, J. Trees for Life Journal 2005, 1:5 Retrieved December 5, 2016, from 
http://www.tfljournal.org/article.php/20051201124931586. Trees For Life International. 
Wichita, KS.

Memorial Sloan Kettering Cancer Center (MSKCC), (2013). Moringa oleifera. Retrieved 
October 26, 2016 from https://www.mskcc.org/cancer-care/integrative-
medicine/herbs/moringa-oleifera.
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The Relationship Between Password Complexity, Rememberability, and Overall 
Effectiveness
 Henry Baime
With an increasing importance attributed to the use of technology and online accounts in the 
daily lives of many people, the importance of choosing a secure password has grown. This 
experiment’s purpose was to determine which type of password, a simple password with 
substitutions of characters for letters, a password consisting of multiple words, one of the 
most common passwords, or a password composed of random characters, would provide a 
technology user with the greatest security and be most easily remembered. It was 
hypothesized that a simple password with substitutions of characters for letters would be the 
strongest overall considering security and ease of remembering a password. The ease of 
remembering a certain type of password was evaluated using online sources that researched 
different password types and how easily subjects remembered them. The password security 
was evaluated using brute force and dictionary attacks, the most common forms of password 
cracking, so a password would be determined to be secure in multiple ways. Each password 
in each group was tested in each type of password cracker then results from each type of 
password cracker were compared for each group. Following this, each password group’s 
security and ease of remembering were compared to determine which password type was 
the strongest in each area and overall. Preliminary results indicate that the password 
comprised of multiple words provides the greatest security and ability to remember. In the 
future, passwords could be tested against other forms of crackers such as rainbow tables 
and social engineering. 

Baker, Alex. "Passwords vs. Pass Phrases - An Ideological Divide." RSS. Netsparker, 07 
Jan. 2015. Web. 07 Sept. 2016. 

LeBlanc, David. "Password Complexity versus Password Entropy." Platforms PowerShell and 
Cybersecurity Comments. Microsoft, 19 May 2015. Web. 07 Sept. 2016. 

Mujeye, Stephen. A Publication Of The International Institute For Applied Knowledge 
Management. "Complex Passwords: How Far Is Too Far? The Role of Cognitive Load on 
Employee Productivity." Complex Passwords: How Far Is Too Far? The Role of Cognitive 
Load on Employee Productivity 1st ser. 1.1 (2013): n.pag. Iiakm. Online Journal of Applied 
Knowledge Management, 1 Jan. 2013. Web. 7 Sept. 2016.
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Applying Artificial Neural Networks to the Foreign Exchange Market for the Prediction 
of Indian Rupee Rates Relative to the US Dollar
 Alexander Chang

The foreign exchange market is the largest financial market in the world with a daily 
turnover in excess of five trillion USD. The Indian economy is the fastest growing, 
with an annual GDP growth of 8%. The purpose of this project is to model the value 
of the Indian rupee relative to the US dollar. Specifically, an artificial neural network 
will be developed to relate a diverse set of economic, social, and political variables to 
changes in the value of the Indian rupee. The prediction horizon for the model is one 
week, which allows the market enough time to react to political and economic 
developments, but is also short enough to make profitable predictions. The model 
was developed through four stages. In stage one all potential variables were 
delineated. In stage two, the list of potential variables was refined into a group of 40 
key variables, which would be incorporated into the model. Then, historical data for 
each variable was downloaded, partitioned, and normalized as necessary. In stage 
three, each variable was eased into the model; if the model improved in accuracy as 
a result, the variable was kept. In stage four the profitability of the model is assessed 
and the model is revised as necessary. This research would make the rupee more 
stable, fueling foreign investment into India. Additionally, the model could be 
retrained for the currency of other countries.

Gurney, K. (2014). An Introduction to Neural Networks (pp. 12-19). Hoboken: CRC Press.

Hill, T., Marquez, L., O'connor, M., & Remus, W. (1994). Artificial neural network models for 
forecasting and decision making. International Journal of Forecasting, 10(1), 5-15. 
doi:10.1016/0169-2070(94)90045-0

Galeshchuk, S. (2016). Neural networks performance in exchange rate prediction. 
Neurocomputing, 172, 446-452. doi:10.1016/j.neucom.2015.03.100
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Pocket Neurologist: Creating a Mobile Application for the Early Detection of 
Symptoms Common to Parkinson’s Disease
 Samuel Dawson
Parkinson’s disease (PD) is a chronic and progressive movement disorder that affects 
roughly one million people in the United States. As the disease advances, people lose the 
ability to control their motor skills, and their quality of life declines. Currently, there is no cure, 
but research suggests that exercise and physical therapy can mitigate symptoms and 
improve quality of life. Due to the variability of its symptoms, Parkinson's is difficult to 
diagnose using traditional methods. Pocket Neurologist, a mobile android application, is 
currently being developed as a tool to detect Parkinson’s in its early stages. The app hosts a 
series of tests, all self-performed by the user, that use a multitude of sensors to record 
information about many of the primary motor symptoms such as tremor, bradykinesia, and 
rigidity. One of the most common symptoms, a resting tremor, is present in about 70% of PD 
cases. Pocket Neurologist utilizes the accelerometer to detect a tremor. Bradykinesia often 
presents itself in a short shuffling gait. Gait length is estimated by using the step detector 
sensor and GPS. Decreased blink rate can be attributed to Parkinson’s, and a Java program 
was created that can calculate blink rate. Test results are stored in a SQL database and 
displayed graphically to show trends. As the app continues to develop and demonstrate its 
accuracy, a case study could be performed to examine the ability of Pocket Neurologist to 
detect the symptoms associated with Parkinson’s in a sample population. 

Abelson, Mark. "It's Time to Think About the Blink." It's Time to Think About the Blink. 13 
June 2011. Web. 26 Sept. 2016.

Mayo Clinic. "Parkinson's Disease." Tests and Diagnosis. 7 July 2015. Web.18 Oct. 2016.

"Neuroprotective Benefits of Exercise." National Parkinson Foundation. 2017. Web. 18 Oct. 
2016.
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Improving Comprehension of Physics Through a Developed Interactive Simulation
 Keefer Ellis

The topic of this project is the creation and development of a physics based simulation for 
educational purposes, that can be in classroom setting or any other educational environment. 
Katherine Buckley and Craig Anderson model the consequences of videogames (2006) in 
their own studies and demonstrate how video games teach a wide variety of tasks already 
such as reading and math. This simulation is to be used as a tool to help comprehension of 
class specific subject matter, and differentiates itself from other learning applications through 
qualitative means and serves as a single multipurpose learning tool. The basis of comparison 
for this project are to three qualitative examples of Kerbal Space Program, PhET labs, and 
Lunar Lander.

These qualitative differences are evaluated by a comparison of the developed physics 
simulation toward the selected aspects hoped to be improved upon in the afore mentioned 
examples. The goals include: being more realistic than Kerbal Space Program; providing a 
fluid transition for lessons rather than segmented experiences of PhET labs; and being more 
comprehensive in its GUI and representation of calculations than Lunar Lander.

The entirety of the project was developed using Gimp: an open source image editor and 
Unreal Engine: a 3d and 2d game development software that utilizes C++ and Unreal created 
Blueprint system.

Extensions for this project would include: developing systems in the program to optimize 
teaching ability of the program, using the system to create simulations for other science 
fields, and creating more extensive lessons within the simulation itself.

"Applying 2D Physics." Unreal Engine 4 Documentation. Epic Games, n.d. Web. 18 Oct. 
2016.

Árnason, Bjarni Þór. "Evolution of Physics in Video Games." The Science Teacher 74.1, 
SCIENCE AND THE BRAIN (2007): n. pag. Reykjavik University, 28 Mar. 2008. Web. 18 
Oct. 2016.

Buckley, Katherine, and Craig Anderson. "A Theoretical Model of the Effects and 
Consequences of Playing Video Games." A Theoretical Model of the Effects and 
Consequences of Playing Video Games (2006): 363-78. Iowa State University. Web. 18 Oct. 
2016.
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Utilization of a Machine Learning Model in the Analysis of Critical Factors to 
Determine Survivability on Sinking Oceanic Vessels
 Zachary Feldmeier

Machine learning in computing occurs when a program learns and adapts from the data 
presented. The use of machine learning is becoming increasingly popular because 
technological advancements allow the implementation of increasingly complicated 
calculations. There are thousands of records of passengers aboard the Titanic; it is very easy 
to form two data sets that behave similarly when run through a machine learning program but 
are different with regards to the contents that the two sets contain. The intent of this research 
was to determine whether a machine learning algorithm could be created which would predict 
Titanic wreck survivability. To determine important variables, analytical and descriptive 
statistics were used to determine average age, class, and number of children on the ship. 
Missing data were filled with the average from respective variable groups. Once a complete 
data set was formatted a RandomForestClassifier was run and predicted whether a 
passenger would survive or not with a 79% accuracy. Although not 100% correct, the 
machine learning model still gave a good prediction of who survived. It is the 
recommendation that the use of machine learning may enhance artificial intelligence and 
should be further explored. In this case, had it been available in 1912, lives could have 
possibly been saved.

Besbes A. 2016. How to score 0.8134 in Titanic Kaggle Challenge. Available online 
at: http://ahmedbesbes.com/how-to-score-08134-in-titanic-kaggle-challenge.html

Elinder, M. and O. Erixson. 2012. Every Man for Himself! Gender, Norms and Survival in 
Maritime Disasters. Available online at: file://H:/Downloads/SSRN-id2051006.pdf

Maitland C. 2012. The Titanic and Evacuation, Survival and Rescue. Available online at: 
http://www.claymaitland.com/2012/10/02/the-titanic-and-evacuation-survival-and-rescue/
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Approaching Cyber Security with a Cost-Effective Open Source Framework and 
Comparing it to Known Professional Tools Using a Transmission Control Protocol Port 
Scanner 
 Kriti Ganotra

In our present day, a plethora of advancements regarding technology have been fleshed out 
an unimaginable rate. However, this technological phenomenon has come with a variety of 
threats and a danger which is very unique, on the basis of its obscurity and intangibility. 
Every day, our technological platform is being compromised by cyber threats and attacks 
which are usually very common in major businesses and even common homes. With this 
growing amount of cyber threats, many companies have produced various softwares to 
combat these attacks. Companies such as McAfee and Norton serve to detect malware and 
viruses on a number of platforms and specific companies even generate sophisticated 
reports to allow a user-friendly approach in solving technology related issues. However, none 
of these services are free which is why many homes don’t even consider installing anti-
malware softwares. Either this, or that the home is unaware of the threats that exist. 

Kali Linux, an operating system, and OpenVAS, a malware detecting software, are two open-
source platforms, free at cost. However, both of these platforms are extremely difficult to be 
understood by the common mind and are only easily perceived by very high level 
professionals in the cyber-security field. My project deals with combining both these platforms 
in creating an easy to understand, user-friendly product for a common home to utilize. The 
objective of this research is to compare this new product with existing professional 
vulnerability scanners such as Nessus and zenmap. 

NVD, 2011. National Vulnerability Database. Available at: http://nvd.nist.gov/ [Accessed 
February 13, 2011].

Stephenson, P., 2010. Vulnerability assessment. SC Magazine.

Welberg, S., 2008. Vulnerability management tools for COTS software-A comparison, 
Twente.

Lazarevic, A. et al., 2003. A comparative study of anomaly detection schemes in network 
intrusion detection. In Proceedings of the Third SIAM International Conference on Data 
Mining. p. 25–36.

Manzuik, S. et al., 2007. Network security assessment: from vulnerability to patch, Syngress.
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You Need Something Done? There is an App for That!
 Jerome Sahayadarlin

The problem nowadays is people want immediate services and there is a need for them to go 
out and find it. Not only that, you will also be faced with hefty prices from private companies 
for their services and you do not know if you can trust them. My app will allow people to post 
a service that they wish to be fulfilled with a location-based view so you can see what people 
want around you. If you have a certain skill that can be used to provide services to others, 
you can also post a listing saying that you are willing to provide certain types of services.

Nasser F BinDhim, & Trevena, L. (2015). There’s an App for That: A Guide for Healthcare 
Practitioners and Researchers on Smartphone Technology. Online Journal of Public Health 
Informatics, 7(2), e218. http://doi.org/10.5210/ojphi.v7i2.5522

Hughes, B. (n.d.). Getting Started With Small Business App Development. Retrieved from 
https://www.entrepreneur.com/article/274811

Create a Google Maps project. (n.d.). Retrieved February, 2015, from 
https://developers.google.com/maps/documentation/android-api/start
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Virtutor: A Virtual Peer Tutoring Web Application
 Riley Schnee

With students becoming increasingly busy and reliant on technology, the traditional tutoring 
methods have become inefficient. Many students do not have the necessary need, humility, 
connections, time, or funds for a paid tutor. While peer tutoring has been praised as a 
beneficial alternative, scheduling can be an issue. As an alternative, students look to the 
Internet to solve their questions quickly; however, answers from Internet-strangers are often 
either incorrect or lack explanation. Posting to the open Internet also creates opportunity for 
online dangers. Even then, when students simply search for others’ answered questions, it is 
difficult and time-consuming to find what they are looking for. 

The solution is Virtutor, a web application developed using Ruby on Rails, which provides an 
optimized question answering (Q&A) community for peer tutoring. Whether it is a single 
question or a whole concept, students can use the web application to connect with peers or 
study groups, post questions, answer questions and do so anonymously, if preferred. 
Teachers have access to the community and the questions in their subject of expertise. They 
can also be notified by students to review specific questions. In addition, ratings of student 
answers and a corresponding leaderboard of top answerers will provide motivation to assist 
peers. 

Future features include a leaderboard of top answerers that is based on ratings of students’ 
answers; exclusive school-based communities for students; an equation editor for improved 
user experience; and enhancing the user interface. Additionally, before use, the application 
will be deployed.

Deng, Liping, and Nicole Judith Tavares. "From Moodle to Facebook: Exploring Students' 
Motivation and Experiences in Online Communities." Computers & Education 68 (2013): 167-
76. ScienceDirect. Web. 16 Oct. 2016. 

Fichman, Pnina. "A Comparative Assessment of Answer Quality on Four Question Answering 
Sites." Journal of Information Science 37.5 (2011): 476-86. Sage Journals. Web. 17 Oct. 
2016. 

Topping, K. J. "The Effectiveness of Peer Tutoring in Further and Higher Education: A 
Typology and Review of the Literature." Higher Education 32.3 (1996): 321-45. JSTOR. Web. 
03 Sept. 2016
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Improving the Speed of Secure Electronic Transaction Using Modern Multiple 
Encryption
 Tyler Schroeder
Abstract: significantly improved by replacing the current Triple DES encryption scheme with a 
hybrid scheme including iterations of both the Rivest-Shamir-Adleman (RSA) and Threefish 
algorithms. Though SET has been recognized as extremely secure, its slowness relative to 
other protocols (such as Secure Sockets Layer, or SSL) prevents it from being a useful 
method of transaction. By removing Triple DES, a notoriously slow and exploitable encryption 
scheme, and replacing it with the more modern RSA and Threefish algorithms, the total 
transaction time can be noticeably decreased. To this end, the researcher will measure the 
computational time required to encrypt and decrypt transaction information with various 
combinations of RSA and Threefish. An increase in speed of up to nearly 100ms per 
encryption cycle was observed, making this new scheme a significant improvement. This 
improvement opens the door to SET (or other variants of it) being a feasible option for digital 
transaction security. 

Elkamchouchi, H. M., Elkhair, E. F. A., and Abouelseoud, Y. (2013). An improvement to the 
SET protocol based on signcryption. International Journal on Cryptography and Information 
Security, 3, 12-25. doi:10.5121/ijcis.2013.3201

Gupta, H., & Sharma, V. K. (2011). Role of multiple encryption in secure electronic 
transaction.  International Journal of Network Security, 3, 89-96. doi:10.5121/ijnsa.2011.3606

Jarupunphol, P. and Buathong, W. (2013). Secure Electronic Transaction (SET): A case of 
secure system project failures.  International Journal of Advanced Engineering Technology, 
10, 278-282. doi:10.5121/ijnsa.2011.3606
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Investigating Fish Oil as a Treatment for Concussions and Chronic Traumatic 
Encephalopathy
 Andrew Cho

Concussions and chronic traumatic encephalopathy (CTE) have been headlining recent 
medical news.  The common treatment for concussions is to avoid stimulating the brain.  Fish 
oil is an effective concussion treatment supported by multiple studies. It is theorized to work 
via stimulating neurogenesis.  The role of fish oil in the treatment of CTE is unknown. 
Drosophila melanogaster, a proven model for both concussion and CTE research, were 
concussed using a High Impact Trauma (HIT) apparatus.  Fish oil treatments were given to 
flies after concussion and the lifespans of the flies were measured and compared to those of 
unconcussed flies given a similar treatment.  Data show that fish oil extended the lifespan of 
concussed flies by an average of 2 days and unconcussed flies by 1 day.  The data for both 
groups are statistically significant. These results show that the Drosophila model accurately 
reflects the benefits of fish oil for concussion treatment.  The next experiment is to dissect the 
fly brains in order to determine the effect of fish oil on CTE.  CTE causes vacuoles in brain 
tissue likely as the result of neuron death.  It is impossible to detect CTE until a post-mortem 
analysis, making it difficult to diagnose and treat in humans.  By studying the effect of fish oil 
on CTE in a proven Drosophila melanogaster model, it may be possible to identify a simple 
treatment option.   

 

Barekat, A., Gonzalez, A., Mauntz, R.E., Kotzebue, R.W., Molina, B., El-Mecharrafie, ... & 
Ratliff, E.P. (2016) Using Drosophila as an integrated model to study mild repetitive traumatic 
brain injury. Scientific Reports, 6, 25252. doi:10.1038/srep25252

Garcia-Caceres, C., & Tschop, M. H. (2016). Hypothalamic injury: Fish oil to the rescue!. 
Diabetes, 65, 551-553. doi:10.2337/dbi15-0036

Katzenberger, R. J., Loewen, C. A., Wassarman, D. R., Peterson, A. J., Ganetzky, B., & 
Wassarman, D. A. (2013).  A Drosophila model of closed head traumatic brain injury. 
Proceedings of the National Academy of Sciences, 110, E4152-E4159. 
doi:10.1073/pnas.1316895110
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Investigating the Effects of EGCG, Quercetin, and Methylene Blue on the Lifespan of 
Transgenic C. elegans Expressing Alzheimer’s Disease
 Aishwarya Hombal

The neurodegenerative disease Alzheimer’s is a form of dementia that causes deterioration 
in behavior, thinking, and memory. It has been determined that the onset of dementia in 
Alzheimer’s patients is due to disruption of the cell networks in their brains; most common 
causes of cell death in Alzheimer’s disease are extracellular &beta; amyloid plaque 
aggregates, oxidative stress, and neurofibrillary tangles.  These are expressed in the model 
transgenic organism C. elegans strain CL4176, causing C. elegans to paralyze and 
eventually die. Quercetin, (&minus;)-Epigallocatechin gallate (EGCG), and methylene blue 
possess properties that protect against the negative effects caused by the aforementioned 
promoters of cell degeneration. This investigation will determine if the combined effect of 
quercetin, EGCG, and methylene blue on the transgenic C. elegans strain CL4176 will 
increase its lifespan when compared to a previously created synergistic treatment of 
quercetin and EGCG. The C. elegans were exposed methylene blue alone, the synergistic 
quercetin and EGCG, or a combination of all three substances and then induced to develop 
Alzheimer’s disease and percent survival was measured four days later. All groups were 
statistically different from untreated with the combination of quercetin, EGCG and methylene 
blue displaying the greatest increase in survival. A Mann-Whitney statistical test between the 
synergistic quercetin and EGCG and the three substance combination treatment resulted in a 
p-value less than 0.0001, again indicating a statistically significant difference. The 
combination of quercetin, EGCG, and methylene blue could potentially operate as an 
effective prevention strategy to inhibit or delay onset of Alzheimer’s disease.

 

Dong, Y., Guha, S., Sun, X., Cao, M., Wang, X., & Zou, S. (2012). Nutraceutical interventions 
for promoting healthy aging in invertebrate models. Oxidative medicine and cellular 
longevity, 2012. doi:  10.1155/2012/718491 

Lansdall, C., J. (2014). An effective treatment for Alzheimer’s disease must consider both 
amyloid and tau. Bioscience Horizons, 7, hzu002. DOI: 10.1093/biohorizons/hzu002/

Wischik, C. M., Harrington, C. R., & Storey, J. M. (2014). Tau-aggregation inhibitor therapy 
for Alzheimer's disease. Biochemical pharmacology, 88(4), 529-539. DOI: 
10.1016/j.bcp.2013.12.008
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Development of a test strip utilizing urinary Carbohydrate Antigen 19-9 in a Double 
ELISA based assay
 Karthikeya Kudum, Sean Murphy

Carbohydrate Antigen 19-9, or CA19-9, is a glycoprotein antigen overexpressed in roughly 
80% of carcinogenic pancreases. It is shed at high levels by afflicted cells and is present in 
blood, serum, and urine of 80% of patients with active pancreatic cancer. This protein is 
currently the most used marker for pancreatic cancer in both blood and serum tests. Urinary 
CA19-9 was recently tested against serum CA19-9 as a screening option and determined to 
be a more specific and sensitive testing target. Thus, the opportunity for an improvement in 
CA19-9 monitoring tests is presented. By utilizing urinary CA19-9, the need for a traditional 
invasive drawing of blood, coupled with a 5-7 day waiting period and relatively high costs per 
test in blood and serum testing systems, is negated. By using cost-effective materials, a 
system which tests “per-strip” lends itself to this task. Developing a procedure similar to 
double ‘sandwich’ ELISA testing over a 5mm2 surface area for use with urinary cultures 
decreases costs exponentially, while maintaining sensitivity and specificity at the highest 
possible levels for the testing of CA19-9. CA19-9 primary antibody was bound to test strips at 
37u/mL, 74u/mL, 111u/mL, and 148u/L. Detection was determined using an anti-human 
rabbit based detection antibody and a secondary antibody conjugated to alkaline 
phosphatase. Results were detected with a BCIP/NBT solution in simulated urine samples. In 
conclusion, a clear, reproducible color gradient was yielded across a gradient of protein 
concentration, supporting the success of this cost-effective cancer monitoring system.

Bellehaninna, U. K., & Chamberlain, R. S. (2013, December 6). Biomarkers for pancreatic 
cancer: Promising new markers and options beyond CA 19-9. Retrieved December 05, 2016, 
from https://www.ncbi.nlm.nih.gov/pubmed/23949878

Roy, S., Dasgupta, A., & Kar, K. (2013, September/October). Comparison of urinary and 
serum CA 19-9 as markers of early stage urothelial carcinoma. Retrieved December 05, 
2016, from https://www.ncbi.nlm.nih.gov/pubmed/24267106

Boeck, S., Haas, M., Laubender, R. P., Kullmann, F., Close, C., Bruns, C. J., . . . Heinemann, 
V. (2010, February 3). Application of a time-varying covariate model to the analysis of CA 19-
9 as serum biomarker in patients with advanced pancreatic cancer. Retrieved December 05, 
2016, from https://www.ncbi.nlm.nih.gov/pubmed/20103662
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The Effect of Probiotic Bacteria on Amyotrophic Lateral Sclerosis
 Camryn Fischer, Jasmine Mao
Since its discovery in 1874 by Jean- Marie Charcot, scientists and doctors have been 
searching for a cure for amyotrophic lateral sclerosis (ALS), a neurodegenerative 
autoimmune disease that attacks the nerve cells in the brain and spinal cord, weakening 
motor neurons until eventually leading to loss of muscle control. Although the FDA has 
approved one medication, riluzole, its effects have proved feckless, only prolonging patient 
life for three months on average. In the past year, significant research has begun to surface 
about the influence an imbalance in gut microbiota on neurodegeneration, offering new 
promise for safely curing the progressive disease. However, very little, if any, of the research 
is conclusive. Probiotic commensal bacteria Lactobacillus acidophilus and the popular 
fermented drink kombucha will be orally administered to Drosophila melanogaster bred with 
the animal model of TDP-43, a protein that abnormally accumulates in over 98 percent of 
ALS patients’ cells. After treatment, the death rates of Drosophila will be observed for 
approximately 3-5 weeks until the entire stock is deceased. Data are anticipated to reveal a 
significant increase in lifespan of Drosophila treated with L. acidophilus and kombucha, as 
compared to that of the untreated control, due to the amelioration of disease symptoms. 
Future research aims to study the correlation between trehalose, a disaccharide, and the 
degradation of TDP-43. If results demonstrate the relationship, trehalose holds potential to be 
incorporated in the fermentation process of kombucha. 

"ALS: Amyotrophic Lateral Sclerosis - Signs and Symptoms | Muscular Dystrophy 
Association." Muscular Dystrophy Association. The Muscular Dystrophy Association, 10 Jan. 
2016. Web. 19 Oct. 2016. 

Collins, Stephen M., Michael Surette, and Premysl Bercik. "The Interplay between the 
Intestinal Microbiota and the Brain." Nature Reviews Microbiology. Springer Nature, Nov. 
2012. Web. 19 Oct. 2016. 

Zhou, Jingsong, and Jun Sun. "Does the Gut Drive Amyotrophic Lateral Sclerosis Progress?" 
Neurodegenerative Disease Management 5.5 (2015): 375-78. Future Medicine. Web. 28 
Sept. 2016.
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Hydrogel Assisted Peptide Isolation and Characterization of Extracts from Traditional 
Herbal Medicine
 Nilay Neelaveni
Traditional herbal botanicals have been used as natural remedies for their medicinal 
properties to combat infection, stomach ailments, diabetes, burns, and other 
ailments for centuries. While many of these treatments have proven effective, their 
active agents have yet to be determined. Towards this end, we have analyzed the 
peptidomes of these plants to identify potential cationic antimicrobial peptides 
(CAMPs) that they may produce. CAMPs are fundamental elements of innate 
immunity in eukaryotes and are produced by almost all living organisms on earth, 
including plants, to defend against infection. Initial extraction of the plant peptides 
was performed via the Osborne profile of the extract. Our BioProspecting approach 
to peptide discovery is sample agnostic, which works well with both plant extracts 
and animal sera, employs customized hydrogel microparticles to trap and enrich 
intact CAMPs and CAMP-like peptides. The captured peptides are eluted and then 
analyzed using mass spectrometry and a combination of commercial software and 
custom-developed scripts to determine their respective native sequences and 
identify potential CAMPs. DPPH-radical scavenging assay and the percent phenol 
present in each sample were used to determine the antioxidant properties of the 
plant extracts. A correlation between the antioxidant properties of the extracts and 
the physical properties of the peptide will help us understand the active components 
of these medicinal botanical. 

Tajkarimi, M. M., Ibrahim, S. A. & Cliver, D. O. Antimicrobial herb and spice compounds in 
food. Food Control  21, 1199–1218 (2010).

Li, W. J. et al. Phenolic compounds and antioxidant activities of Liriope muscari. Molecules 
17, 1797–1808 (2012).

Bishop, B. M. et al. Bioprospecting the American alligator (Alligator mississippiensis) host 
defense peptidome. PLoS One 10, 1–17 (2015).

Juba, M. L. et al. Large Scale Discovery and de Novo-Assisted Sequencing of Cationic 
Antimicrobial Peptides (CAMPs) by Microparticle Capture and Electron-Transfer Dissociation 
(ETD) Mass Spectrometry. J. Proteome Res.14, 4282–4295 (2015).
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A Novel Treatment for Medullary Thyroid Cancer Using White Tea and Ibuprofen
 Isaani Patnaik, Sahithi Vemula
Medullary thyroid cancer (MTC) is a neuroendocrine tumor, which has had an increased 
incidence in recent years. Radiation therapy continues to be a primary treatment, but it 
results in extreme side-effects. Other studies have shown that tea and nonsteroidal anti-
inflammatory drugs (NSAIDs), have inhibited other types of cancer cell proliferation; thus, it 
was hypothesized that white tea, the most natural tea, and ibuprofen, an over-the-counter 
(OTC) NSAID, would decrease cell viability significantly together.  In the present study, 
varying concentrations of white tea and ibuprofen were tested on rat MTC cells, and the 
optimal concentrations that inhibit rMTC cell proliferation were identified. The synergistic 
effect of the optimal white tea and ibuprofen concentrations is currently under investigation 
on the rMTC cells, results should be imminent.  

Cheng, K., Nie, T., Ouyang, N., Alston, N., Wong, C. C., Matthelabakis, G., … Rigas, B. 
(2014) A novel ibuprofen derivative with anti-lung cancer properties: Synthesis, formulation, 
pharmacokinetic and efficacy studies. International Journal of Pharmaceutics, 477, 236-243. 
doi:10.1016/j.ijpharm.2014.10.1019

Hajiaghaalipour, F., Kanthimathi, M. S., Sanusi, J., & Rajarajeswaran, J. (2015). White tea 
(Camellia sinensis) inhibits proliferation of the colon cancer cell line, HT-29, activates 
caspases and protects DNA of normal cells against oxidative damage. Food Chemistry, 169, 
401-410. doi:10.1016/j.foodchem.2014.07.005

Ragot, T., Provost, C., Prignon, A., Cohen, R., Lepoivre, M., & Lausson, S. (2015). Apoptosis 
induction by combination of drugs or a conjugated molecule associating non-steroidal anti-
inflammatory and nitric oxide donor effects in medullary thyroid cancer models: Implication of 
the tumor suppressor p73. Thyroid Research, 8, 1-12. doi:10.1186/s13044-015-0025-3
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Arsenic in Gettysburg, PA
 Tanya Ravi, Ashley Woods
Arsenic is a naturally occurring element that cannot be broken down in the environment. 
During the Civil War, arsenic was used to embalm soldier corpses- similar to the use of 
formaldehyde today. After the burial, the wooden coffins and bodies would deteriorate, 
leaving the arsenic to seep into the groundwater and soil around it. Though city wells test for 
arsenic, private well owners are responsible for testing their own water for various chemicals. 
Due to the obscurity of the chemical arsenic, these well owners do not know about the history 
of the land they have inhabited and fail to test for arsenic, putting their health at risk. 
Gettysburg, PA, one of the most renowned Civil War battlefields, has over 3,500 buried Civil 
War soldiers. The purpose of this research was to find areas to plant natural filters such as 
cattails (Typha latifolia) or ladder fern (Nephrolepis flexuosa) to assist in arsenic filtration in 
the area. By mapping the private well locations and depths, flowpath to the Chesapeake Bay, 
contour lines, and analyzing Google Trends of symptoms from arsenic intake, the most 
effective areas to plant the natural filters were found. Further research can be used to apply 
these steps to various other areas affected by arsenic such as another Civil War battlefield, 
Manassas, VA, and underdeveloped countries such as Bangladesh. 

Bloudoff-Indelicato, M. (2015, October 30). Arsenic and Old Graves: Civil War-Era 
Cemeteries 

May Be Leaking Toxins. Retrieved February 27, 2017, from 
http://www.smithsonianmag.com/science-nature/arsenic-and-old-graves-civil-war-era-
cemeteries-may-be-leaking-toxins-180957115/?no-ist

PA.gov. (n.d.). Retrieved February 27, 2017, from http://www.health.pa.gov/My
%20Health/Environmental%20Health/Environmental%20Public%20Health
%20Tracking/Pages/Arsenic-Project.aspx#.WLO1sRIrLSZ

 

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).

http://www.smithsonianmag.com/science-nature/arsenic-and-old-graves-civil-war-era-cemeteries-may-be-leaking-toxins-180957115/?no-ist
http://www.smithsonianmag.com/science-nature/arsenic-and-old-graves-civil-war-era-cemeteries-may-be-leaking-toxins-180957115/?no-ist
http://www.health.pa.gov/My%20Health/Environmental%20Health/Environmental%20Public%20Health%20Tracking/Pages/Arsenic-Project.aspx#.WLO1sRIrLSZ
http://www.health.pa.gov/My%20Health/Environmental%20Health/Environmental%20Public%20Health%20Tracking/Pages/Arsenic-Project.aspx#.WLO1sRIrLSZ
http://www.health.pa.gov/My%20Health/Environmental%20Health/Environmental%20Public%20Health%20Tracking/Pages/Arsenic-Project.aspx#.WLO1sRIrLSZ


2208T10
Translational Medical 

Science
2200

LCPS RSEF OFFICIAL ABSTRACT - 2017
Do UV Radiation Levels Influence the Rate of Skin Cancer Occurrences?
 Melissa Schinaia, Michelle Schinaia

There has been an increase in ultraviolet radiation hitting the Earth in the last three decades; 
there has also been an increase in skin cancer diagnoses in the last decade.  Is the main 
cause of the increase in skin cancer rates a direct result of the increase in UV radiation 
hitting the Earth each year? There has been extensive research conducted on skin cancer 
but  no direct correlation between solar radiation and skin cancer has been established. This 
investigation involved collecting data on UV radiation levels hitting the Earth from 48 US 
states starting in 1985.  Melanoma skin cancer resulting from exposure to UV radiation is 
typically diagnosed approximately 20 years after exposure. Therefore, the data for diagnosed 
skin cancer cases in the United States was collected starting with the year 2005 in an 
attempt to see whether or not a correlation could be statistically substantiated.

Initial data failed to demonstrate an increasing trend in overall radiation levels.  Additional 
research allowed for the collection of radiation levels that focused specifically on the UV type, 
which is the type associated with melanoma skin cancer.  New data is currently being 
collected and organized, and will be analyzed in a second attempt to demonstrate that UV 
radiation levels are on an upward trend.  This data will then be analyzed along with skin 
cancer data in order to establish whether or not the two can be linked directly.

The goal of this research is to raise awareness to the dangers of direct UV radiation 
exposure.  If the global trend is towards increasing UV radiation levels directly hitting the 
Earth, and it can be established that this trend is directly linked to an increase in skin cancer 
risk, the public must be educated in order to take a proactive and preventative approach.  
Proper protection is essential, and the use of protective sunscreen will be of paramount 
importance.

National Cancer Institute (2015).  What is Cancer?  Cancer.  Retrieved February 04, 2017

U.S Cancer Statistics Working Group (2016).  United States Cancer Statistics.  Centers for 
Disease Control and Prevention.  Retrieved May 06, 2016.

Watson, M.M., &Watson, D.E. (2011).  Direct, Diffuse, and Reflected Radiation.  Ft 
Exploring:  Science and Technology.  Retrieved February 04, 2017.
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Reinventing the catheter: Inhibiting UTIs by creating a novel material integrated 
with Castanea sativa to Inhibit Quorum Sensing Among Nosocomial Infection 
Causing Bacteria
 Devina Thapa

150 million UTIs occur annually, costing over $6 billion. Of these, over 80% are associated 
with the use of urinary catheters. Staphylococcus epidermidis is one of the most common 
causes of nosocomial infections and, therefore, UTIs as well. S. epidermidis communicate 
through quorum sensing, the production and release of molecules, autoinducers, that trigger 
different behaviors contributing to the incidence of UTIs. The purpose of this project is to 
create a cost-effective antimicrobial catheter that inhibits UTIs without facilitating bacterial 
resistance using Castanea sativa leaves which is known to inhibit quorum sensing amongst 
Staphylococcus.

Multiple groups of model catheters were created using Polydimethylsiloxane (PDMS): PDMS, 
PDMS +C. sativa, PDMS + silver, and PDMS + C. sativa + silver. Different concentrations of 
C. sativa integrated into the catheter were also tested to determine an optimal concentration. 
They were incubated to mimic short-term catheterization at 37°C in a 5:1 urine: bacteria 
solution, mimicking UTI incidence. The surface areas of viable/non-viable biofilms were 
calculated using fluorescence microscopy and ImageJ, 

It can be concluded that each experimental group had a statistically significantly decrease in 
S. epidermidis biofilm formation compared to the control (P-value &le; 0.001). The catheters 
with 100% C. sativa decreased biofilm growth by 97.87%, more than any other experimental 
groups. This suggests that C. sativa has great potential to be utilized in medical devices 
susceptible to Staphylococcus. In addition, C. sativa is 83,333% cheaper per-gram than 
silver nano-power, a common component in currently available antimicrobial catheters. Data 
collection regarding different concentrations is ongoing. 
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