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Ahluwalia, Sejal

505T11

The E ect of Aqueous Kera n on C2C12 Mouse Muscular Cells

Akula, Nikhila

1701T11

Alli, So a

102T12

Alonso, Javier

1506T12

A Novel Method to Remove Bacterial Bio lms in the Human Condi ons through the
Use of eDNAse with Escherichia coli and Staphylococcus epidermidis
The E ect of Varying Vitamin Concentra ons in Diet on Respiratory Rate and
Metabolic Ac vity of G. bimaculatus
Art Preserva on and Degrada on

Alvarado Guzman, Eduardo

1501X12

The Crea on of Biodegradable Plas c Using a Clay Base

Ambalong, Danielle Frances

1401T12

Magnitude of Construc on on Light Pollu on

Amin, Arush

1901X12

Amin, Nikita

201T12

Andurkar, Rahul

801X10

Measuring the E ect of Harpin on the Hypersensi ve Response in Basella alba’s
Immune Response
Inves ga ng the E ects of Magnesium Supplementa on on Environmentally-Induced
A en on De cit Hyperac vity Disorder (ADHD)
Predic ng Breast Tumor Malignancy with Machine Learning

Angel, Jeremy

2001T12

Convolu onal Neural Network Models for Real- me Seizure Forecas ng

Ansari, Suha

909T12

The E ect of Acidi ca on on the Photosynthe c Rate of the Zooxanthellae Algae

Aranowzari, Roujon

101T12

Ashat, Daniel

102T12

Ashley, Alexandra

401X12

Transmission of Disseminated Neoplasia in Mya arenaria Using Intact Hemocytes and
Isolated Exosomes
The E ect of Varying Vitamin Concentra ons in Diet on Respiratory Rate and
Metabolic Ac vity of G. bimaculatus
The E ciency of Iron Oxide Nanopar cles in Drug Delivery

A yeh, Raneem

1402T12

Engineering a Hydroponics Fer lizer to Suit Nigeria's Climate

Avala, Neha

2201T12

The E ect of Di erent Forms of Chitosan on E.coli K-12 Strand

Avila, Darin

2003T12

Using Neural Networks to Predict Op mal Loca ons for Wind Energy Infrastructure

Badam, Saunak

1405T12

Bae, Wonkyung

1403T11

Bagavathy, Sibi

1707T12

Bathey, Sneha

919T12

Adsorp on of Nitrogen Dioxide and Hydrogen Sul de via Electrospun Filter Embedded
with Metal Organic Framework ZIF-8
The Use of Stropharia rugosoannulata Mycelium for the Myco ltra on of Motor Oil in
Water
The E ect of Essen al Oil Combina ons on the Inhibi on of Bacterial and Fungal
Growth
Using Chloroplasts as a Ba ery Source

Batra, Rohit

2002T12

Comparison of Di erent Machine Learning Algorithms with Regards to Task E ciency

Ba sta, Brandon

1001X12

Beckelhimer, Madeline

202X12

Benne , Andrew

1414T12

Beyer, Ma hew

2202X12

Bhangui, Isha

1404T12

Comparing Iner al, Op cal, and Signal Transmission Methods of GPS-Denied
Naviga on
Tes ng for the Mean Point of Visual-Language Cross-Sensory Connec ons in the
Human Brain
The Crea on and Op miza on of a Self-Sustaining Environment for the Purpose of
Increasing the Fiscal and Ecological Viability of Hydroponic Agriculture
The E cacy of Preventa ve Alzheimer’s Treatments at Increasing Movement Speed in
Non-A icted Caenorhabdi s elegans
Electrospinning Polyvinyl Acetate (PVAc) for the Removal of Microbeads from
Freshwater, Estuarine, and Marine Environments
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Bha , Mahi

601T11

Bhuiyan, Nuhash

701T12

Determining the E ect of Quinine on Curcumin’s Ability to Induce Apoptosis in
Melanoma Cells
The E ect of Selected Catalysts on Luminol Chemiluminescence

Black, Owen

1301T12

Aerodynamic Automobile A achment for Increased Visibility During Rainfall

Bournas, Isabella

1705T12

The Fungal Degrada on of Polyethylene

Branch, Jack

901T12

The Overuse of Deicers in Northern Virginia

Brunet, Emma

1502T12

Corrugated and Porous Airfoils on Li

Burtner, Tyler

1902X12

Improving the Rate of Photosynthesis via Light Conversion

Carlo, Michael

103X12

The Use of Avian Surveys in the Predic on of Bird Strikes on Planes

Cassani, Caroline

1702X12

Challa, Nidhi

1302T12

Assessment of Quorum Sensing Employment in the Phenazine Producing Bacterium
Vibrio anguillarum
E ects of Fiber Op cs on Invisibility

Chandrasekar, Ramprasanna

104X12

Chapleski, Ryan

924T12

E ect of Rosmarinic Acid on Alpha-Synuclein Aggrega on in a C.elegans Parkinson's
Disease Model
The E ect of Minerals on Soil Bearing Capacity

Chapman, Anna

902X12

Compara ve Study of Plas cs Degreda on in a Beach Environment

Chaswal, Hansiddh

802X11

The Applica ons of Game Theory in the Diagnosis of Crohn's Disease

Cheng, Sean

1911T12

The E ect of Boron Nitride Solu ons on the Mi ga on of Boron De ciency

Chhour, Asia

903T12

Chiesa, Chloe

803T12

Chowdhury, Tasnim

602T12

Can Symbiodinium Sp. be Extracted and Taken Up by a Foreign Coral in Order to
Poten ally Reverse or Avoid Coral Bleaching?
Data Analysis on the Correla on between the Legaliza on of Cannabis and
Biopsychosocial Factors in Regard to Trends in Opioid Misuse across the United States
How to Commit a Crime for Dummies

Chung, Kaitlin

2203T12

Development of a Lateral Flow Immunoassay to Detect a Myocardial Infarc on

Cianciaruso, Giovanni

2003T12

Using Neural Networks to Predict Op mal Loca ons for Wind Energy Infrastructure

Clark, Elizabeth

1101T12

Clark, Kailyn

402T12

The E ect of Urine-Based Growth Media on Microalgae Cul va on and Algal Oil
Synthesis
The E ect of Curcumin Powder on Alzheimer’s Disease

Colucci, Jennifer

912T12

Connor, Julia

105T12

The E ect of Weather Pa erns on the Chemical Distribu on of ROCKWOOL Factory
Fallout
Are "Lights On" a "Turn O "?

Cordary, Megan

1201T12

The Cost-Bene t of Solar Panel Installa on at Potomac Falls High School

Cruz Guzman, Andres

904T12

Analyzing Pes cide Residue in Produce Using Gas Chromatography

Cunnane, Keely

1502T12

Corrugated and Porous Airfoils on Li

Custard, Zoe

203T12

C. Elegans in Solitary Con nement

Dandavate, Siddharth

1503X12

Darbha, Shreya

905T10

Thermal Coa ng of Graphene and Boron-Nitride on Electronics for Cost-E cient Heat
Spreading and Cooling
The E ect of Microbeads on Daphnia magna
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Desai, Ayush

1418T12

The Use of Autonomous Robots in Underwater Oil Spill Detec on

Dey, Anushka

501T12

The E ect of Print Material on E ciency of Herniated Disc

Diederich, Brooke

106X12

Dimitriou, Constan nos

107T12

Doppalapudi, Hansa

1405T12

Dudak, Paul

1504X12

The E ects of Juul Vapor on Drosophila melanogaster Developmental Growth Rates
and the E ects of Juul Liquid on Daphnia magna's Heart Rate and Heart Arrhythmia
The E ect of Aspartame on the Gastrointes nal Process of Flightless Drosophila
melanogaster
Adsorp on of Nitrogen Dioxide and Hydrogen Sul de via Electrospun Filter Embedded
with Metal Organic Framework ZIF-8
The E ect of pH on the Tensile Strength of PVAc Electrospun Nano bers

Dyson, John

403T12

The Rela onship Between Cause of Death and the Rate of Decomposi on

Edwards, Madeleine

1701T11

Emam, Cameron

108T12

A Novel Method to Remove Bacterial Bio lms in the Human Condi ons through the
Use of eDNAse with Escherichia coli and Staphylococcus epidermidis
The E ect of Magnets on the Growth Rate and Development of Planaria

Espinoza-Sanchez, AlejandroValen no
Esteban, Nikolle Beatrice

2204X11

Fahrner, Zachary

1301T12

The E ects of Cymbidium spp. and Dendrobium spp. Extracts on the Inhibi on of K12
Escherichia coli
Comparing the E ects of Protoreaster nodosus Extrac ons, Magne c Therapy, and
Diclofenac on In amed Lumbricus terrestris Tissue
Aerodynamic Automobile A achment for Increased Visibility During Rainfall

Fellah, Sammy

108T12

The E ect of Magnets on the Growth Rate and Development of Planaria

Ferris, Madison

204X12

Fortunato, Lily

906T12

Forys, William

502X11

Franklin, Hannah

906T12

Gadicherla, Anirudh

303T12

Gajula, Sai

404X12

Galle a, Sam

1303T12

The Connec on Between Distance and One’s Likeliness to Interact With Suicidal
Content On Twi er
A Field Sampling of Microplas c Contamina on of Crassostrea Virginica in the
Chesapeake Bay in Accordance to Pollutant Toxicity
Inhibi ng Bio lm Forma on on Medical Implant Surfaces Using An microbial Pep de
LL-37
A Field Sampling of Microplas c Contamina on of Crassostrea Virginica in the
Chesapeake Bay in Accordance to Pollutant Toxicity
E ect of Eucalyptol on the Aggrega on of Alpha-Synuclein in C.elegans Model of
Parkinson’s Disease
The E cacy of Murraya koenigii on the Mi ga on of Oxida ve Damage and Promo on
of Longevity in C. elegans
The E ect of the Implementa on of Proximity Sensors on Low-End Drones

Gangavarapu, Saathvik

2201T12

The E ect of Di erent Forms of Chitosan on E.coli K-12 Strand

Garcia, Alexi

105T12

Are "Lights On" a "Turn O "?

Garcia, Desiree

907T12

The E ects of Galaxolide and Tonalide on Daphnia magna

Garcia Guerra, Angely

907T12

The E ects of Galaxolide and Tonalide on Daphnia magna

Gautam, Abhishek

1308T12

Rainwater and Energy Harves ng System

Glatz, Michael

1406T12

The E ect of Organic Molecules as De-icing Agents

Godwin, Grace

1507T12

Impact Absorbing Proper es of Visco Elas c Polymers and Non-Newtonian Fluids

Goldbeck, Sophia

908T12

Crea ng a New Coral Mucus to Combat Coral Bleaching: Inves ga ng the Impact of
Halomonas halodenitri cans Bio lm on the Bleaching Rate of Prism Goniastrea

2206T12
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Goldberger, Benjamin

405X12

The E ect of Music on the Symptoms of Alzheimer's Disease

Golla, Tarun

1304T12

Inves ga ng the E ect of Surface Textures on the Stall of Ellip cal Wings

Gonzales, Victoria

412T12

Goodrich, Carter

1903X12

The E ect of An oxidants on the Lifespan of Fruit Flies Who Have Been Exposed to
Smoke
Phytotoxic E ects on Fungicides on 007 Bentgrass

Gould, Sarah

109T12

The E ec veness of the Ketogenic Diet on Metabolism

Goulet, Emily

909T12

The E ect of Acidi ca on on the Photosynthe c Rate of the Zooxanthellae Algae

Gowda, Mayur

1703T11

The An microbial E ects of Ayurvedic Herbs on E. coli and S. lac s

Guerra, Veronica

2205X11

Gula , Amber

406X12

The E ect of Me ormin on Olfactory Memory in Drosophila melanogaster with
Alzheimer's Disease.
Inves ga ng the E ect of Fucoidan on Lewy Body Demen a

Gullapalli, Ishawn

2004X12

Using Computer Vision to Track Rela ve Posi on in Mobile Virtual Reality

Gupta, Kar keya

1102T11

Guyton, Madison

407T12

Op mizing the Concentra on of Upconverter in a TiO2/NaYF4:Yb3+, Er3+ Composite
to Maximize the Power Output of a Dye Sensi zed Solar Cell
Taste Preference and Obesity in Drosophila melanogaster

Haddad, Nicholas

504T12

Adrenalet

Hae , Shelby

2005X12

Haque, Melissa

301T12

Harding, Lily

110X12

Harrison, Eleanor

408X12

Harrison, Erin

409X12

Development of a Model for the Classi ca on of Common Lung Condi ons from Chest
Radiographs (CXR)
The E ect of Garcinia Cambogia, Green Tea, and Ca eine on the Gastrointes nal
Systems of Helix aspersa Gastropods.
An Analysis of Calcium Carbonate Deposi on in Eggs and Overall Fitness in Poultry
Raised via Various Regimens
What is the e ect of garlic juice on the growth inhibi on of E. coli using the agar plate
method?
The E ects of Long-term Parental Stress on O spring Obesity

Haruna, Kamal

403T12

The Rela onship Between Cause of Death and the Rate of Decomposi on

Hassebrock, Ava

111X12

The E ect of An oxidants on Lifespan

Heilpern, Noelle

205X12

Heishman, Nicholas

410X12

The E ect of Con nuous Technology Exposure on Emo on Recogni on in Adults and
Teenagers
E ect of Blue Light on the Growth Rate of Cu bacterium acnes

Hernandez-Herrera,
Christopher
Hill, Alanna

1908T12

Himmel, Jacquelyn

411X12

Hines, Madison

803T12

Hipes, Ashley

910T12

Hoang, Yen Nhi

301T12

1403T11

The E ect of Aquaponic and Hydroponic Sustainable Farming on the Growth and
Nutrient Levels of Mentha Spicata
The Use of Stropharia rugosoannulata Mycelium for the Myco ltra on of Motor Oil in
Water
Which Cleaning Method of Romaine Le uce Removes the Greatest Quan ty of E.coli?
Data Analysis on the Correla on between the Legaliza on of Cannabis and
Biopsychosocial Factors in Regard to Trends in Opioid Misuse across the United States
The E ect of Glycera dibranchiate on Microplas cs
The E ect of Garcinia Cambogia, Green Tea, and Ca eine on the Gastrointes nal
Systems of Helix aspersa Gastropods.
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Husted, Kirsten

407T12

Taste Preference and Obesity in Drosophila melanogaster

I ikhar, Isha

1706T12

The E ect of the Presence of An bio cs in Meat

Innerst, Allison

118T12

Jagarlamudi, Lakshmi

412T12

Jain, Aayush

804X11

The Rela onship of Dermes d Beetles and their Behavior in Rela on to the
Decomposi on of Organisms
The E ect of An oxidants on the Lifespan of Fruit Flies Who Have Been Exposed to
Smoke
Automated Malaria Diagnosis Using Machine Learning

Jain, Aryan

2101X11

Diabetes Machine Learning Project

Jain, Juhee

911X12

Jain, Sanil

805T11

Jamal, Rida

2215T12

James, Katherine

1201T12

The Impact of Diesel Exhaust Par cles from Railroads on the Occurrence of Lightning
Storms
A Novel Machine Learning Approach to the Analysis of Single Nucleo de
Polymorphisms in the Protein TP53 for the Purpose of Analysis and Classi ca on
Biomarkers of Oxida ve Stress in Helix aspersa Snails for Assessing the E ects of Pure
Niuhuang Qingxin Wan Extract
The Cost-Bene t of Solar Panel Installa on at Potomac Falls High School

Jamieson, Brendan

413X12

Janardhan, Advay

1102T11

Jeeva, Serena

1704X11

Flu Vaccine Mathema cal Modeling in Rela on to Herd Immunity Data and
Correla ons in Flu Vaccina on Data
Op mizing the Concentra on of Upconverter in a TiO2/NaYF4:Yb3+, Er3+ Composite
to Maximize the Power Output of a Dye Sensi zed Solar Cell
E ect of bacterial stress on E. Coli resistance to the an bio c

Jeong, Hyein

1407X12

Novel Approach to Remedia ng Oil Spills Through Hydrophobic-Coated Recycled Paper

Jiang, Cher

806T11

Junker, Calle

702X12

Using Machine Learning So ware to Predict Levels of Bacterial Resistance to Various
An bio cs
Inves ga on of the CO2 Photoreduc on Capability of a Cr3C2 MXene Catalyst

Kalaga, Isha

912T12

Kalkar, Ankita

2006X12

The E ect of Weather Pa erns on the Chemical Distribu on of ROCKWOOL Factory
Fallout
The E ect of Fusible Alloys on the Shape-Reten on Capability of a So Robo c Hand

Kammann, Sophia

2203T12

Development of a Lateral Flow Immunoassay to Detect a Myocardial Infarc on

Kanumuru, Anand

503T12

Comparing the Tensile Strength of Various Strings to the Patellar Tendon

Kapoor, Monika

806T11

Katrapa , Venkat

1802T11

Using Machine Learning So ware to Predict Levels of Bacterial Resistance to Various
An bio cs
Digital Imaging of Mars

Kaul, Eshan

503T12

Comparing the Tensile Strength of Various Strings to the Patellar Tendon

Kellogg, Michael

1804T12

Khan, Haneef

807X11

Khan, Momin

1406T12

U lizing Radio Wave Cyclotron Emission Frequencies to Understand Exoplanet Erosion
by Coronal Radia on and Wind
Training a Long Short-term Memory Neural Network to Increase The E ciency and
E ec veness of the Total Hip Arthroplasty Rehabilita on Process
The E ect of Organic Molecules as De-icing Agents

Kim, Alexander

112T12

The E ects of Noise Pollu on on Insects in Northern Virginia

Kim, Brian

113X12

The E ect of Isopropyl Alcohol on the Development of Larval Mosquitoes
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Kim, Rachel

916T12

The E ect of Algae Barricading Substances and Bu ers on Algae Blooms (Anabaena)

Kim, Ryan

114T12

Are Fruit Flies Picky Eaters?

Kochi, Sudiksha

1302T12

E ects of Fiber Op cs on Invisibility

Kodre, Reva

603T11

Koehler, William

2002T12

Inves ga ng the Synergis c E ects of Linalool and Perillyl Alcohol on Gliosarcoma
Cancer Progression
Comparison of Di erent Machine Learning Algorithms with Regards to Task E ciency

Kostal, Shelby

1101T12

Kostal, Theodore

913T12

The E ect of Urine-Based Growth Media on Microalgae Cul va on and Algal Oil
Synthesis
Appearances of Microplas cs Found in Loudoun County Farms

Kozlowski, Kaden

1801T12

Do We Prac ce Like We Perform?

Krishnan, Karthikeyan

1802T11

Digital Imaging of Mars

Krishnan, Siddharth

1307T10

Designing the Cri cal Func on of a 3D Elevator

Kulkarni, Rhea

603T11

Kumar, Arnav

115T12

Inves ga ng the Synergis c E ects of Linalool and Perillyl Alcohol on Gliosarcoma
Cancer Progression
The E cacy of Vaporized Clove Oil as a Pest Deterrent

Kumar, Jai

1408T11

Electrocatalysis of TiO2 as a Method of Reducing Toxic Gas Concentra on

Kunshe y, Esha

1708T12

Kuo, Lydia

414X12

Lambert, Rachel

1904X12

Inhibi on of Quorum Sensing-Facilitated Dental Plaque Bio lm Forma on among S.
Mutans Species Using Plant-Based Ac ve Compounds
The E ect of Essen al Oils on the Beta-Amyloid-Induced Pathological Behaviors in the
Transgenic C. elegan Model
The E ect Of Weather Condi ons on The pH of Grapes at Harvest

Le, John

1409T12

Automated Solar Stream Trash Collector

Le, John

1705T12

The Fungal Degrada on of Polyethylene

Lear, Jacob

809T11

Using Images to Detect Skin Cancer

Lee, Andrew

114T12

Are Fruit Flies Picky Eaters?

Lee, Hannah

604T12

The E ect of Carbon Dioxide on the Growth of Pyrocys s Fusiformis

Lee, Julian

1410T11

Increasing the Heavy Metal Bioremedia on E ciency of Cupriavidus metallidurans

Lemieux, Jonathon

914X12

Leondaridis, Alexander

1505X12

Lesuer, Caelyn

605T12

Lewis, Camille

915X12

Li, James

1202T12

Li, Zhiyuan

302T12

The E ect of Di erent Concentra ons of Carbon Dioxide on the Lipid Produc on of
Chlorella
The Use of Shear-Thickening Fluid in the Development of Protec ve An -Ballis c
Material for use on Unmanned Aerial Vehicles
The E ect of Di erent Surfaces on How Much DNA is able to be Recovered Using the
Chelex-100 Extrac on Method
Comparing the E ects of Oxybenzone and Non-nano Zinc Oxide on Zooxanthellae
Growth
Improving the Proper es of Thermal Materials by Modula ng Substrate Surface
Geometry
Developing Honey-Based An bacterial Wound-Healing Agents by Integra ng Glucose
Oxidase Enhancement with Pec n Hydrogels
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Mada, Samhitha

2206T12

Madala, Anish

501T12

Comparing the E ects of Protoreaster nodosus Extrac ons, Magne c Therapy, and
Diclofenac on In amed Lumbricus terrestris Tissue
The E ect of Print Material on E ciency of Herniated Disc

Mahan , Divya

905T10

The E ect of Microbeads on Daphnia magna

Maheshwari, Saarthak

2007T12

Makani, Krishna

1801T12

Deep Le ers: A Convolu onal Neural Network Long Short-term Memory (Cnn-lstm)
Approach To Fingerspelling Transla on
Do We Prac ce Like We Perform?

Maldonado Calona, Andrea

207T12

Language Acquisi on and Academic Success

Malhani, Keivan

703T12

Filtering Salt Water Using Water Electrolysis

Malhi, Jaideep

1703T11

The An microbial E ects of Ayurvedic Herbs on E. coli and S. lac s

Malik, Rabia

916T12

The E ect of Algae Barricading Substances and Bu ers on Algae Blooms (Anabaena)

Manketo, Casey

921T12

The E ect of Chemical Road Treatment on Aqua c Life in Loudoun County

Manning, Joseph

116T12

The E ect of Vitamin B12 on C. elegans with Parkinson’s Disease

Mar nez, Arleen

929T12

Understanding the Academies of Loudoun's Bodies of Water

Maschler, Jack

1303T12

The E ect of the Implementa on of Proximity Sensors on Low-End Drones

McCray, Zoe

917X12

MIgratory Pa erns of the Blue-Throated and Global Warming

Mccuis on, Amanda

1706T12

The E ect of the Presence of An bio cs in Meat

McDonough, Zachary

918X11

The E ect of Biochar on Artemisia tridenta Growth

Mehta, Eva

1408T11

Electrocatalysis of TiO2 as a Method of Reducing Toxic Gas Concentra on

Meyer, Sidney

415X12

The E ect of Astrocyte Quan ty on Motor Defects in Spinal Muscular Atrophy

Mian, Haziq

1709T12

Milch, Jack

117X12

Miller, Riannon

121T12

An bio c Produc on Microreactors and Quorum Sensing Inhibi on to Overcome
Systemic Resistance in Bacteria
Epigene c E ect of Nico ne Consump on on predisposi on to Addic on in Future
Genera ons
The E ect of Suni ram on the Cogni ve Abili es of Drosophila melanogaster

Mills, Camryn

1905X12

The E ect of a Silica Seed Coa ng on Zea mays Growth

Minnick, Brian

1305X10

Mishra, Soumya

2102X12

Mohammed, Maryam

206X12

Crea on of an FDM 3D Printer Constructed En rely by Parts Created with Addi ve
Manufacturing Techniques
Solving Big Data Bo lenecks and Op mizing Apache Spark Using a Sta s cal
Distribu on Sor ng Method
Organic Subs tute for Nico ne to Relieve Addic on Using Drosophila melanogaster

Moore, Madden

808X12

Moustafa, Nadera

1906X12

Iden fying miR-331-3p as a Unique Blood-Based Biomarker for Lung Adenocarcinoma
through Random Forest Classi ca on
Can Fusarium oxysporum Infected Plants Communicate About Commencing Tyloses?

Mulholland, Kara

112T12

The E ects of Noise Pollu on on Insects in Northern Virginia

Muralikrishna, Adithya

1304T12

Inves ga ng the E ect of Surface Textures on the Stall of Ellip cal Wings

Musa, Shahad

919T12

Using Chloroplasts as a Ba ery Source

Nagappan, Nandha

920X12

The E ect of Iodine Chloride on Water ltra on
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Nemani, Srinidhi

606T12

The E ect of Various Strengths of Magnets on Regenera on in Planaria

Nester, Ian

921T12

The E ect of Chemical Road Treatment on Aqua c Life in Loudoun County

Nguyen, Christopher

908T12

Nguyen, Joseph

303T12

Nguyen, Long

922T12

Crea ng a New Coral Mucus to Combat Coral Bleaching: Inves ga ng the Impact of
Halomonas halodenitri cans Bio lm on the Bleaching Rate of Prism Goniastrea
E ect of Eucalyptol on the Aggrega on of Alpha-Synuclein in C.elegans Model of
Parkinson’s Disease
The E ect of Roundup on the Feeding Behavior of Cherry Shrimp

Nguyen, Marylynn

904T12

Analyzing Pes cide Residue in Produce Using Gas Chromatography

Nguyen, Nam

701T12

The E ect of Selected Catalysts on Luminol Chemiluminescence

Niemala, Sydney

1506T12

Art Preserva on and Degrada on

Nikpour, Amir

1907X12

The E ects of Climate Change and Pollu on on Pigment Deposi on in Brassica rapa

O'Callaghan, Maya

1908T12

Ochoa, Samuel

416X12

The E ect of Aquaponic and Hydroponic Sustainable Farming on the Growth and
Nutrient Levels of Mentha Spicata
The Development of a Hydrogel Bandage for the Treatment of Open Wounds

Ogbagiorgis, Aron

1409T12

Automated Solar Stream Trash Collector

Omar, Samaleh

115T12

The E cacy of Vaporized Clove Oil as a Pest Deterrent

Orendor , Jared

1411X12

The Use of Plasma on Degrada on of Plas c Waste

Osborne, Lauren

923T12

The Collec on of Spilled Hydrocarbons on Roads A er Rainfall

Painumkal, Nayana

1507T12

Impact Absorbing Proper es of Visco Elas c Polymers and Non-Newtonian Fluids

Panica, Kayla

1401T12

Magnitude of Construc on on Light Pollu on

Parikh, Rohan

302T12

Paritala, Tanvi

901T12

Developing Honey-Based An bacterial Wound-Healing Agents by Integra ng Glucose
Oxidase Enhancement with Pec n Hydrogels
The Overuse of Deicers in Northern Virginia

Patel, Dylan

1707T12

Pa l, Chaitrali

417X11

Pa erson, Connor

604T12

The E ect of Essen al Oil Combina ons on the Inhibi on of Bacterial and Fungal
Growth
The E ects of CU-CPT8m on Apoptosis in Ulcera ve Coli s Induced Danio rerio
Embryos
The E ect of Carbon Dioxide on the Growth of Pyrocys s Fusiformis

Payne, Grace

1402T12

Engineering a Hydroponics Fer lizer to Suit Nigeria's Climate

Pelle er, Megan

418X12

The E ect of Polyphenol and E. coli on the Longevity of Drosophila melanogaster

Pen boyina, Sean

1203T12

Petropol, David

419X12

A Design of a Comfortable, Piezoelectric-Embedded Footwear Technology with the
Goal of Maximizing Energy
The E ect of Food Dye on Alzheimer's

Pinnamaneni, Srija

1508X12

Electrospinning PVAc Meshes for Delivery of Ibuprofen

Plugina, Maria

923T12

The Collec on of Spilled Hydrocarbons on Roads A er Rainfall

Poluru, Vivek

1410T11

Increasing the Heavy Metal Bioremedia on E ciency of Cupriavidus metallidurans

Pondugula, Soumya

2207X12

Determining the E ects of L. casei on the Reduced Glutathione Levels of a C. elegans
Model of Parkinson's Disease
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Potak, Alexis

207T12

Language Acquisi on and Academic Success

Prakash, Bhavna

809T11

Using Images to Detect Skin Cancer

Pranay, Aniketh

1306T12

Hand Crank Cooling System

Premkumar, Alfred

2008X11

Raavicharla, Megha

201T12

Ragas, Nadine

910T12

DeepOHMD: Applying Convolu onal Neural Networks to Head-Mounted Augmented
Reality Spa al Mapping
Inves ga ng the E ects of Magnesium Supplementa on on Environmentally-Induced
A en on De cit Hyperac vity Disorder (ADHD)
The E ect of Glycera dibranchiate on Microplas cs

Ragsdale, Tyler

1412X12

The Absorp on of Pyrethroid Insec cides by Hedera helix

Rahn, Kaitlyn

2103T11

Predic ng Flight Delay Using Machine Learning

Rajuladevi, Rohit

1909X11

Climate Controlled Cold Frame

Rajupalepu, Pranav

107T12

Rao, Anjana

420X12

Rao, Rohit

1413X12

Raphael, Jesse

2104T12

The E ect of Aspartame on the Gastrointes nal Process of Flightless Drosophila
melanogaster
Inves ga ng the E ect of Three Synthe c Dyes on Locomotor Ability in Axenic
Drosophila melanogaster
A Novel Waste Detec on System Applying Machine Learning Image Classi ca on for
Be er Detec on Accuracy
Using Test Data from Novels and Ar cles in Order to Produce Language Transla ons

Rawat, Eshaan

601T11

Ray, Roshni

924T12

Reardon, Kevin

1414T12

Reed, Delaney

605T12

Reynolds, Jordyn

203T12

Rountree, Rachel

101T12

Ruhl, Elizabeth

925X12

Ruschaupt, Madison

926X12

Russell, Katherine

109T12

The E ects of Polypropylene Microplas c Levels on Mo lity and Stereotypical Ac vity
in Dugesia dorotocephala
The E ec veness of the Ketogenic Diet on Metabolism

Saam, Alexander

1307T10

Designing the Cri cal Func on of a 3D Elevator

Saibaba, Subhi

2208X11

Saima, Syeda

2209X12

Sajai, Nikita

1708T12

Salko, Helen

1415X12

Inves ga ng the E ect of Hinoki ol and Epigallocatechin Gallate on Alzheimer’s
Disease in C. elegans CL4176
The E ciency of Sodium Alginate and Beverage Thickener on Gastroesophageal Re ux
Disease
Inhibi on of Quorum Sensing-Facilitated Dental Plaque Bio lm Forma on among S.
Mutans Species Using Plant-Based Ac ve Compounds
Greywater Recycling System

Determining the E ect of Quinine on Curcumin’s Ability to Induce Apoptosis in
Melanoma Cells
The E ect of Minerals on Soil Bearing Capacity
The Crea on and Op miza on of a Self-Sustaining Environment for the Purpose of
Increasing the Fiscal and Ecological Viability of Hydroponic Agriculture
The E ect of Di erent Surfaces on How Much DNA is able to be Recovered Using the
Chelex-100 Extrac on Method
C. Elegans in Solitary Con nement
Transmission of Disseminated Neoplasia in Mya arenaria Using Intact Hemocytes and
Isolated Exosomes
Rela onship Between Road De-icing and Salinity in an Urbanized Stream
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Samineni, Pranav

1709T12

Sanchez, Ansel

1203T12

Sanchez, Marite Samantha
Simone
Sapre, Aarya

425T12

An bio c Produc on Microreactors and Quorum Sensing Inhibi on to Overcome
Systemic Resistance in Bacteria
A Design of a Comfortable, Piezoelectric-Embedded Footwear Technology with the
Goal of Maximizing Energy
The Use of Marine Collagen Pep des to Heal Lacera ons

2210X12

The E ect of Folic Acid and Vitamin B12 on the Progression of Macular Degenera on

Schear, Caleb

1803X12

Superconduc ng E ects on External Magne c Fields

Schinaia, Melissa

118T12

Schnelzer, Travis

927X12

Seman, Nicole

2009X12

Seo, Blair

928X12

Shah, Ria

929T12

The Rela onship of Dermes d Beetles and their Behavior in Rela on to the
Decomposi on of Organisms
Increasing Snail Popula ons to Facilitate Be er Decomposi on In Tropical
Enviornments
The E ect of Granule Clustering on the Holding Force of Shape-agnos c Jamminggrippers
The E ect of Benzophenone-3 on the Biomass Produc on and Photosynthesis Rate of
Nannochloropsis oculata
Understanding the Academies of Loudoun's Bodies of Water

Shankar, Varun

1002X11

Football Fumble Preven on Training Device

Sharma, Nikhil

1416T12

E ect of Di erent Temperatures on the Bidegrada on of Plas c

Shukla, Kir

1417X11

Sicking, Elizabeth

930T12

Siebor, Konrad

1202T12

Silpacharn, Pa-Won

116T12

Using Electrospun Cellulose Acetate Modi ed with Titanium Dioxide Nanopar cles to
Remove Zinc Ions from Water
The E ect of Di eren ated Plant-Based Filtra on Systems on Resul ng Water
Contamina on Levels
Improving the Proper es of Thermal Materials by Modula ng Substrate Surface
Geometry
The E ect of Vitamin B12 on C. elegans with Parkinson’s Disease

Simha, Pranav

1416T12

E ect of Di erent Temperatures on the Bidegrada on of Plas c

Simpson, Katriel

1418T12

The Use of Autonomous Robots in Underwater Oil Spill Detec on

Sims, Thomas

208X12

The E ect of Conscien ousness on Logical Reasoning

Singh, Ishika

1710T12

The E ect of a Bacterial Community on the Produc on of Methane

Singh, Keerat

2211X12

Developing an Image Classi er to Determine Op mal Treatment for Cervical Cancer

Smith, Mariana

930T12

Smith, Sarah

1910X12

Sosale, Medhini

1404T12

Speckhard, Logan

209X11

The E ect of Di eren ated Plant-Based Filtra on Systems on Resul ng Water
Contamina on Levels
The E ect of Pes cide Treatments on the Photosynthe c rate in Pisum sa vum ( Li le
Marvel Pea)
Electrospinning Polyvinyl Acetate (PVAc) for the Removal of Microbeads from
Freshwater, Estuarine, and Marine Environments
Ca eine’s E ect on the Memory of Fruit Flies

Sridhar, Dhruv

2104T12

Using Test Data from Novels and Ar cles in Order to Produce Language Transla ons

Srinivasan, Shru

602T12

How to Commit a Crime for Dummies

Stajkowski, Tianna

2212T12

Hologram Assisted Learning and Op cs (HALO)

LCPS Regional Science & Engineering Fair
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Steadman, Sam

119X12

Steinman, Sydney

421X11

The E ect of Chronic Ibuprofen Exposure on the Behavior, Morphology, and Physiology
of the Chesapeake Bay Crustacean Palaemonetes pugio.
E ects of Methylfolate on Intes nal Apoptosis Repair in Drosophila melanogaster

Stolworthy, Maya

422T12

Stover, Daniel

1804T12

Sundaram, Kavyaswas ka

2213T12

Suresh, Kailash

1711X11

Suresh, Samisha

606T12

Svoboda, Tycho

2105X10

Swain, Whitney

423X12

Swisher, Patrick

913T12

Tan, Joanna

424X12

Tello, Ma hew

1911T12

Thimmesch, Paige

120X12

Tuli, Samarth

2106X11

Tunuguntla, Umika

1712T12

The Rela onship between the Gold Crowning on the Danaus plexippus (Monarch
bu er y) Chrysalis and Predator Avoidance
DataLife: U lizing Machine Learning and Data Analy cs to Predict Fluctua ons within
Future Global Life Expectancy
Ability of Gene cally Modi ed BL21 E.Coli to Fluoresce in Response to Sodium Nitrate

Turgeon, Madison

425T12

The Use of Marine Collagen Pep des to Heal Lacera ons

Turkistani, Farah

2212T12

Hologram Assisted Learning and Op cs (HALO)

Tynan, Peter

810X12

Comparison of 20th and 21st Century In uenza Epidemics

Tyranski, Jared

504T12

Adrenalet

Uppalapa , Trishitha

2213T12

The E ect of Withania somnifera on Alzheimer's Disease in Caenorhabdi s elegans

Urbanek, Nicholas

922T12

The E ect of Roundup on the Feeding Behavior of Cherry Shrimp

Valluri, Kaushiki

402T12

The E ect of Curcumin Powder on Alzheimer’s Disease

Van kommu, Manasvini

422T12

Varada, Alekhya

1712T12

The Rela onship Between Histamine In Food and Drosophila Melanogaster Circadian
Rhythms
Ability of Gene cally Modi ed BL21 E.Coli to Fluoresce in Response to Sodium Nitrate

Varblow, Juliet

2214X12

Vatsala, Shrestha

505T11

Venkatesan, Surya

1713X11

Venni , Julianne

121T12

The Rela onship Between Histamine In Food and Drosophila Melanogaster Circadian
Rhythms
U lizing Radio Wave Cyclotron Emission Frequencies to Understand Exoplanet Erosion
by Coronal Radia on and Wind
The E ect of Withania somnifera on Alzheimer's Disease in Caenorhabdi s elegans
The E ec veness of Tulsi (Occium tertri oum) on the Suppression of Escherichia coli K
-12
The E ect of Various Strengths of Magnets on Regenera on in Planaria
Integra ng Technology into Water Quality Monitoring: An App for Compu ng Benthic
Macroinvertebrate Scores of Stream Health
The E cacy of Silkworm Cocoons for An bio c Preserva on in Harsh Environmental
Condi ons
Appearances of Microplas cs Found in Loudoun County Farms
Grape Oil as an Alterna ve to Benzoyl Peroxide in Inhibi ng Staphylococcus
epidermidis
The E ect of Boron Nitride Solu ons on the Mi ga on of Boron De ciency

The Rela onship Between Humulus lupulus Extracts and the Growth of Escherichia coli
K-12 and Clostridium sporogenes
The E ect of Aqueous Kera n on C2C12 Mouse Muscular Cells
Assessing Natural Environmental Factors on the muta on rate of Bioengineered
Organisms
The E ect of Suni ram on the Cogni ve Abili es of Drosophila melanogaster
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Verma, Avani

1509X12

E ects of Lignin on Bioplas c Materials

Vidal, Alexander

1306T12

Hand Crank Cooling System

Vijay, Shriya

2103T11

Predic ng Flight Delay Using Machine Learning

Watkins, Sakiko

1419X11

Webster, Andrew

703T12

The Study of the Phytoremedia on Poten al of Thinopyrum intermedium in Water
Contaminated with Zinc
Filtering Salt Water Using Water Electrolysis

White, Peter

931X12

The E ect of Produc on Method on Carbon Emissions of Supply Chain

White, Riley

2007T12

Woo en, Ma hew

2001T12

Deep Le ers: A Convolu onal Neural Network Long Short-term Memory (Cnn-lstm)
Approach To Fingerspelling Transla on
Convolu onal Neural Network Models for Real- me Seizure Forecas ng

Yellapragada, Venkata

805T11

Yoo, Timothy

2215T12

Yousef, Steven

903T12

Yu, Joshua

1308T12

A Novel Machine Learning Approach to the Analysis of Single Nucleo de
Polymorphisms in the Protein TP53 for the Purpose of Analysis and Classi ca on
Biomarkers of Oxida ve Stress in Helix aspersa Snails for Assessing the E ects of Pure
Niuhuang Qingxin Wan Extract
Can Symbiodinium Sp. be Extracted and Taken Up by a Foreign Coral in Order to
Poten ally Reverse or Avoid Coral Bleaching?
Rainwater and Energy Harves ng System

Zikrullah, Zuhal

1710T12

The E ect of a Bacterial Community on the Produc on of Methane

Zur uh, Abigail

932X12

The E ect of a Mul func onal Water Filter on Water

Category Name: Animal Sciences (100)
Project No.

Last, First Name

Project Title

101T12

Transmission of Disseminated Neoplasia in Mya arenaria Using Intact Hemocytes
and Isolated Exosomes
The Effect of Varying Vitamin Concentrations in Diet on Respiratory Rate and
Metabolic Activity of G. bimaculatus

103X12

Aranowzari, Roujon;
Rountree, Rachel
Alli, Sofia;
Ashat, Daniel
Carlo, Michael

104X12

Chandrasekar, Ramprasanna

105T12

Connor, Julia;
Garcia, Alexi
Diederich, Brooke

Effect of Rosmarinic Acid on Alpha-Synuclein Aggregation in a C.elegans
Parkinson's Disease Model
Are "Lights On" a "Turn Off"?

102T12

106X12
107T12

The Use of Avian Surveys in the Prediction of Bird Strikes on Planes

The Effects of Juul Vapor on Drosophila melanogaster Developmental Growth
Rates and the Effects of Juul Liquid on Daphnia magna's Heart Rate and Heart
Arrhythmia
The Effect of Aspartame on the Gastrointestinal Process of Flightless Drosophila
melanogaster

109T12

Dimitriou, Constantinos;
Rajupalepu, Pranav
Emam, Cameron;
Fellah, Sammy
Gould, Sarah; Russell, Katherine

110X12

Harding, Lily

111X12

Hassebrock, Ava

112T12

The Effects of Noise Pollution on Insects in Northern Virginia

113X12

Kim, Alexander;
Mulholland, Kara
Kim, Brian

114T12

Kim, Ryan; Lee, Andrew

Are Fruit Flies Picky Eaters?

115T12

Kumar, Arnav;
Omar, Samaleh
Manning, Joseph;
Silpacharn, Pa-Won
Milch, Jack

The Efficacy of Vaporized Clove Oil as a Pest Deterrent

108T12

116T12
117X12
118T12

Innerst, Allison;
Schinaia, Melissa

119X12

Steadman, Sam

120X12

Thimmesch, Paige

121T12

Miller, Riannon;
Vennitti, Julianne

Category Student Count: 33

The Effect of Magnets on the Growth Rate and Development of Planaria
The Effectiveness of the Ketogenic Diet on Metabolism
An Analysis of Calcium Carbonate Deposition in Eggs and Overall Fitness in Poultry
Raised via Various Regimens
The Effect of Antioxidants on Lifespan

The Effect of Isopropyl Alcohol on the Development of Larval Mosquitoes

The Effect of Vitamin B12 on C. elegans with Parkinson’s Disease
Epigenetic Effect of Nicotine Consumption on predisposition to Addiction in Future
Generations
The Relationship of Dermestid Beetles and their Behavior in Relation to the
Decomposition of Organisms
The Effect of Chronic Ibuprofen Exposure on the Behavior, Morphology, and
Physiology of the Chesapeake Bay Crustacean Palaemonetes pugio.
The Relationship between the Gold Crowning on the Danaus plexippus (Monarch
butterfly) Chrysalis and Predator Avoidance
The Effect of Sunifiram on the Cognitive Abilities of Drosophila melanogaster
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LCPS RSEF OFFICIAL ABSTRACT - 2019
Transmission of Disseminated Neoplasia in Mya arenaria Using Intact Hemocytes
and Isolated Exosomes
Roujon Aranowzari, Rachel Rountree
Disseminated neoplasia (DN) has been found to be transmissible between bivalve mollusks,
including soft-shelled clams (Mya arenaria). It is unknown if DN is spread through the
neoplastic cells or extracellular vesicles such as exosomes. In order to answer this question,
soft-shelled clams were maintained in individual tanks and bled to determined their DN
status. Slides were stained with crystal violet and examined under a microscope to determine
if the cells were normal or cancerous based on their phenotype. Water from an infected clam
was centrifuged to obtain intact hemocytes and then centrifuged longer using a concentration
gradient to isolate exosomes. Five clams were infected with intact hemocytes and five clams
were infected with isolated exosomes. A pipetted was used to place the cells and exosomes
on the clam’s gills. Blood samples from each clam were taken periodically and examined to
determine if the healthy clams developed cancer after being exposed.
Initial results show that two weeks post-infection show that two clams with hemocytes and
one clam with isolated exosomes had DN. The other seven clams that were infected did not
have DN after the first two weeks. Further results are pending.

AboElkhair, M., Iwamoto, T., Clark, K.C., McKenna, P., Siah, A., Greenwood, S.J., Berthe,
F.C.J., Casey, J.W., & Cepica, A. (2011). Lack of detection of a putative retrovirus associated
with haemic neoplasia in the soft shell clam Mya arenaria. Journal of Invertebrate Pathology,
10.1016/j.jip.2011.10.008.
Arriagada, G., Metzger, M.J., Muttray, A.F., Sherry, J, Reinisch, C., Street, C., . . . Goffa,
S.P. (2014). Activation of transcription and retrotransposition of a novel retroelement,
Steamer, in neoplastic hemocytes of the mollusk Mya arenaria. Proceedings of the National
Academy of Sciences, 10.1073/pnas.1409945111.
Barber, B.J. (2004). Neoplastic diseases of commercially important marine bivalves. Aquatic
Living Resources, 10.1051/alr:2004052

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).
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LCPS RSEF OFFICIAL ABSTRACT - 2019
The Effect of Varying Vitamin Concentrations in Diet on Respiratory Rate and
Metabolic Activity of G. bimaculatus
Sofia Alli, Daniel Ashat
The purpose of this experiment was to test if a change in the dietary vitamins of G.
bimaculatus specimens had an affect on their metabolic rates. This experiment included
three experimental groups and one control group; groups are the Vitamin A concentrated
group, the Vitamin B3 concentrated group, and Vitamin E concentrated. The control group
includes decaying plant matter that mimics the diets in the specimens’ natural habitat. The
“subjects” of the study were 20 G. bimaculatus specimens. To calculate the specimens’
respiratory rates, they were equally divided into four groups determined by designated diet,
one specimen per respirometer. Their metabolic activity was measured witnessing which of
the groups experienced the most prevalent oxygen consumption over a standardized period.
The p-value from the ANOVA statistical significance test was 0.0001, showing a very strong
difference in means towards the null hypothesis being rejected. This demonstrates that
concentrations on dietary vitamins in the diets of G. bimaculatus impacted their metabolic
activity. The results indicated that the Vitamin A concentrated group proved the greatest
disparity in oxygen consumed with an average of 0.802mL, as compared to the control group
at 0.162mL, and Vitamins B3 (0.566mL) and E (0.506mL) also demonstrated increased
metabolic activity. The experimental hypothesis stating that Vitamin A concentrated diets
would yield increased metabolic rates was supported. A possible experiment to explore this
data would be to see whether temperature affects the metabolic rate as well.

Hodkinson, I. D. (2003). Metabolic cold adaptation in arthropods: A smaller‐scale
perspective [Abstract]. Functional Ecology,17(4), 562-567. Retrieved February 14, 2019, from
https://besjournals.onlinelibrary.wiley.com/doi/full/10.1046/j.1365-2435.2003.07431.x.
Chown, S. L., & Gaston, K. J. (2002, June 19). Metabolic cold adaptation in insects: A
large‐scale perspective. Retrieved from
https://besjournals.onlinelibrary.wiley.com/doi/10.1046/j.1365-2435.2002.00634.x
Sinclair, B. J. (2010, November 14). Metabolic rate does not decrease with starvation in
Gryllus bimaculatus when changing fuel use is taken into account. Retrieved November 20,
2018, from https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-3032.2010.00765.x
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LCPS RSEF OFFICIAL ABSTRACT - 2019
The Use of Avian Surveys in the Prediction of Bird Strikes on Planes
Michael Carlo

Mankind and nature have coexisted for thousands of years. With the
advent of the development of flight, air travel is commonplace. As such,
possibility of avian strikes has become a dangerous reality. Surveys were
conducted at dawn, noon, and dusk from November to February at Leesburg
Executive Airport and Philip Bolen Memorial Park. The intent of this research
was to determine the degree of the potential of local avian species in causing
bird strikes.
In addition to species type and number, the proximity of each bird to the
airport was noted during the aforementioned months. Migration patterns of
certain species also determined and was noted when determining potential
for bird strikes. For example, the Canadian Goose’s most active migration
routes are through the Atlantic flyway and Leesburg Executive Airport is
centered there with feeding grounds and ponds for rest. Research also
concluded that dusk was the time where planes were most active. This
combined with the diverse 1,000+ birds and 30+ species recorded throughout
the research period shows how the low visibility at both dawn and dusk, and
the increased plane traffic at dusk could result in more strikes. The data that
was collected will be used to create a template so that others can survey
airports and assess if there is potential for bird strikes there.
Atlantic Flyway. (2015, June 25). Retrieved from https://www.audubon.org/atlantic-flyway
III, A. H. (2012, September 02). Report: FAA should improve control of birds, wildlife near
airports. Retrieved from https://www.washingtonpost.com/local/trafficandcommuting/reportfaa-should-improvecontrol-of-birds-wildlife-near-airports/2012/09/02/0c437da4-f1f0-11e1892dbc92fee603a7_story.html?utm_term=.4a2840207e4a
Wald, M. L. (2009, April 24). F.A.A. Releases Data on Bird Strikes. Retrieved from
https://www.nytimes.com/2009/04/25/us/25birds.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).

104X12
Animal Sciences
100

LCPS RSEF OFFICIAL ABSTRACT - 2019
Effect of Rosmarinic Acid on Alpha-Synuclein Aggregation in a C.elegans Parkinson's
Disease Model
Ramprasanna Chandrasekar
Parkinson’s disease is characterized by a loss of dopaminergic neurons (neurons that
produce dopamine) in an area of the brain known as the substantia nigra. This leads to a
drop in the level of dopamine, a neurotransmitter that is important for starting movement,
resulting in some of the characteristic loss of movement that Parkinson’s patients experience.
One way the disease develops is the aggregation or fibrillization (deposition) of a protein
known as alpha synuclein. The proteins clump together creating Lewy bodies that are toxic to
dopaminergic neurons. As these aggregations build up, the increasing toxicity kills of
dopaminergic neurons resulting in the characteristic loss of dopamine and then subsequent
motor movements. There are no current treatments or drugs that could stop or reverse the
aggregation of alpha synuclein proteins and the ultimate aim of this project is to investigate
whether rosmarinic acid can have a positive impact on alpha synuclein aggregation.
Rosmarinic acid is a strong candidate for such research due to past studies on its effect on
tau protein aggregation in Alzheimer’s disease. Three rosmarinic acid solutions of varying
concentrations where tested on C.elegans of the NL5901 strain which are genetically
engineered to have alpha synuclein aggregation. A western blot and BCA assay were used
to determine the level of alpha synuclein protein levels in the C.elegans and ultimately the
effectiveness of rosmarinic acid as a potential treatment for patients with Parkinson’s
disease.

“2kkw.” GLUT4 - Proteopedia, Life in 3D, proteopedia.org/wiki/index.php/2kkw.
Aryal, Sagar, et al. “Nutrient Agar: Composition, Preparation and Uses.” Online Microbiology
Notes, 26 Sept. 2018, microbiologyinfo.com/nutrient-agar-composition-preparation-anduses/.
“Assaying Mechanosensation*.” WormBook Header Image,
www.wormbook.org/chapters/www_amchnosensation/amchnosensation.html#sec1-2.
Bodhicharla, Rakesh, et al. “Effects of &alpha;-Synuclein Overexpression in Transgenic
Caenorhabditis Elegans Strains.” Current Neurology and Neuroscience Reports., U.S.
National Library of Medicine, Dec. 2012, www.ncbi.nlm.nih.gov/pmc/articles/PMC3744922/.
MITNewsOffice. “C. Elegans Responding to a Touch Stimulus.” YouTube, YouTube, 2 July
2009, www.youtube.com/watch?v=olrkWpCqVCE.
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LCPS RSEF OFFICIAL ABSTRACT - 2019
Are "Lights On" a "Turn Off"?
Julia Connor, Alexi Garcia
Crickets are nocturnal creatures; when the sun goes down, they wake up and start on their
routines. But, with growing global urbanization, more rural areas are being illuminated at
night with street lamps. We have to wonder, how is this affecting the routines of nocturnal
crickets?
We will be studying the effects of incandescent light bulbs along with light emitting diode
(LED) light bulbs on the routines of crickets, in order to pinpoint if increasing global
urbanization is having a substantial effect on cricket populations. Streets used to be
illuminated by incandescent light bulbs, but now there is a shift to using LED lights, so we will
study the effects of both.
In order to do this, we will have three enclosures, each with thirty crickets, each receiving
equal amounts of food and water and sunlight exposure. When night falls, we will turn on
lights on two of the three tanks, one having incandescent lights, one with LED, and the last
one having nothing, simulating rural nighttime. We will experiment for two weeks, and at the
end of the two weeks we will recount the amount of crickets in the enclosure, including any
deaths, and observe how the mating patterns may have changed by counting the relative
number of chirps.

Cade, W. H. (1991). Inter-and intraspecific variation in nightly calling duration in field crickets,
Gryllus integer and G. rubens (Orthoptera: Gryllidae). Journal of Insect Behavior, 4(2), 185194.
Davies, T. W., Bennie, J., & Gaston, K. J. (2012). Street lighting changes the composition of
invertebrate communities. Biology letters, 8(5), 764-767.
French, B. W., & Cade, W. H. (1987). The timing of calling, movement, and mating in the
field crickets Gryllus veletis, G. pennsylvanicus, and G. integer. Behavioral Ecology and
Sociobiology, 21(3), 157-162.
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The Effects of Juul Vapor on Drosophila melanogaster Developmental Growth Rates
and the Effects of Juul Liquid on Daphnia magna's Heart Rate and Heart Arrhythmia
Brooke Diederich
Juul is the most popular E-cigarette brand among youth. Juuls contain nicotine and other
chemicals. The FDA called it an epidemic, with a 75% increase of E-cigarette use in teens in
2018. Founded in 2017 Juul is still new and little is known about long-term effects.
One experiment was conducted to determine the effect of Juul vapor on Drosophila
Melanogaster growth rates. The control group had no exposure to Juul vapor. One group
was exposed 1 minute daily while another group was exposed twice a week for 1 minute. It
was found that the control group and group exposed twice a week developed sooner than the
group who was exposed daily. Final data analysis on growth rates are still pending.
Another experiment was done to determine the effect of the Juul liquid on Daphnia Magna
heart rate and heart arrhythmia. One group was kept in an aquatic environment with 0.04%
concentration of Juul liquid while the control group had 0.0% concentration. The heart rate of
the Daphnia Magna was taken several hours after initial exposure. Data is still pending for
this experiment. The heart arrhythmia was determined by observing how long each systole
and diastole movement lasted. Percent irregular heart arrhythmia was calculated using the
percent error equation in comparison to the 3/8 and 5/8 heart arrhythmia. Data still pending.
This research moves toward a better understanding of the effects Juuls have on consumers
in the long-run. More research must be done in order to better understand Juuls overall
effects.

Rimer, S., Scott, C., Hahn, D., Chedekel, L., & Rimer, S. (2018). Behind the Vapor. Retrieved
February 19, 2019, from http://www.bu.edu/research/articles/behind-the-vapor/
Bach, L. (2018, August 21). JUUL and Youth: Rising E-Cigarette Popularity. Retrieved
October 4, 2018, from https://www.tobaccofreekids.org/assets/factsheets/0394.pdf
Perikleous, E. P., Steiropoulos, P., Paraskakis, E., Constantinidis, T. C., & Nena, E. (2018,
March 26). E-Cigarette Use Among Adolescents: An Overview of the Literature and Future
Perspectives. Retrieved October 4, 2018,
from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5879739/
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The Effect of Aspartame on the Gastrointestinal Process of Flightless Drosophila
melanogaster
Constantinos Dimitriou, Pranav Rajupalepu
In this study, we are testing to see whether there is any statistically significant effect on the
gastrointestinal processes of drosophila melanogaster when provided with a more
aspartame- enriched diet when compared to a normal diet, we decided to record data generationally. In our first generation, we measure initial weight,activity, and size of fruit flies, then
allowed a 5 day period for the subject fruit flies to get appropriated to their food sources and
environment. Weight was recorded through a precise scale, in batches of about a hundred at
a time. Number of flies was counted when flies were knocked out on surface or, if still active,
through a photo. Size was recorded by taking the average size of ten random flies and
averaging it, where 2.5 mm - 3.5 mm is considered normal and anything more or less was
considered small or large. Activity was measured qualitatively, by watching individual flies for
10 seconds at a time and seeing how many were still active even after being exposed to the
fly anesthetic. Only initial weight of the second generation has been able to have been
recorded at this time. Data collected can be seen in the tables below, but a quick analysis is
that the Aspartame group, in the first generation, is on average smaller and lighter than the
Control group, however the Control Group produced more eggs. Additional notes: Control
group population considerably dwindled on last day, however egg production in control group
was much greater than aspartame group. Aspartame group was significantly harder to knock
out with fly-nap. Aspartame group shows to be much lighter than control group in many
instances as seen by data. Additional results are being monitored in this new generation.
Blundell, J. E., & Hill, A. J. (1986, January 01). Paradoxical effects of an intense sweetener
(aspartame) on appetite. Retrieved from http://agris.fao.org/agris-search/search.do?
recordID=US8731275
Breslin, P. A. (2013, May 06). An Evolutionary Perspective on Food and Human Taste.
Retrieved from https://www.sciencedirect.com/science/article/pii/S0960982213004181
Diegelmann, S., Jansen, A., Jois, S., Kastenholz, K., Escarcena, L. V., Strudthoff, N., &
Scholz, H. (2017, March 17). The CApillary FEeder Assay Measures Food Intake in
Drosophila melanogaster. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/28362419
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The Effect of Magnets on the Growth Rate and Development of Planaria
Cameron Emam, Sammy Fellah
Through this experiment, the research upon Planaria will guide towards possible resolutions
to the regeneration of lost limbs or organs through magnetism. The impact of this experiment
could ripple upon millions as it may provide for an answer for the regeneration of organs and
limbs. In this experiment, a group without magnetic exposure (control) will be compared to
two other groups (IV)—-one with strong neodymium n52 magnets and another with weak
ordinary magnets—-and the regeneration rate (DV) will be measured Each group will include
one Planarian, and they will be accurately cut in half with a sharp blade by the lab
conductors. Once placed in an isolated and dark environment, the combined length grown
between the now two planaria will be measured throughout each of the nine trials at the end
of each five day period. This experiment will include three trials for strong magnets, three
trials for weak magnets, and three trials for no magnets. The proposed hypothesis for this lab
experiment was supported with it being: If Planaria are exposed to strong magnetic fields,
then the regeneration of the entirety of the Planaria will occur at a faster rate. The sources of
error in this experiment were marginal including: the worms not being exactly cut in half, and
the water not being changed the same time every day. Lastly, the results of this experiment
shows that strong magnets have an obvious effect on the regeneration rate of planaria. Why
can’t the exact process and the use of magnetism be mimicked in the medical world?

Cebrià, F. (2007). Regenerating the central nervous system: how easy for
planarians!. Development genes and evolution, 217(11-12), 733-748.
Exploratorium staff members. (2012). Planarians: The Masters of
Regeneration. Microscope Imaging Station. Retrieved October 15, 2018, from
http://annex.exploratorium.edu/imaging_station/research/planaria/story_planaria.pdf
Gentile, L., Cebrià, F., & Bartscherer, K. (2011). The planarian flatworm: an in vivo model
for stem cell biology and nervous system regeneration. Disease models & mechanisms, 4(1),
12-19.
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The Effectiveness of the Ketogenic Diet on Metabolism
Sarah Gould, Katherine Russell
This study was created to assess the ketogenic diet, which is high in fat and low in carbs,
compared to the generic diet of high carbs and low fat. In a world constantly battling obesity
and diseases related to heavy weight, a high fat diet has become a life-changing diet for
many. In this research experiment, we studied the effects of earthworms fed avocados (high
fat) and bananas (high carb). The independent variable was the food given to the earthworms
while the dependent variable is the size of the earthworms including their volume, weight and
length. The controls are the environment the earthworms are in such as same temperature,
light exposure and size of containers. The study consists of three sets of ten worms given
either normal worm food, the keto diet or the high-carb diet. This study proved that the
ketogenic diet was healthier as the earthworms maintained a healthy weight while the
earthworms feeding on bananas gain weight at a fast rate. Compared to the original
experimental hypothesis, the resultant data supports the claim that the ketogenic diet is a
healthy option for dieting, given the improved metabolism and weight of the earthworms. In
the experiment, the independent variable affected the dependent variable and that is
showcased by the variance with the weight and volumes of the earthworms. A further
question to be asked might be: How effective are other eating lifestyles, such as veganism or
vegetarianism on one’s metabolism?

Bueno, N. B., de Melo, I. S. V., de Oliveira, S. L., & da Rocha Ataide, T. (2013). Very-lowcarbohydrate ketogenic diet v. low-fat diet for long-term weight loss: a meta-analysis of
randomised controlled trials. British Journal of Nutrition, 110(7), 1178-1187.
Cohen, S., & Lewis, H. B. (1949). The nitrogenous metabolism of the earthworm (Lumbricus
terrestris). J. biol. Chem, 180, 79-91.
Cohen, S., & Lewis, H. B. (1950). The nitrogenous metabolism of the earthworm (Lumbricus
terrestris) II. Arginase and urea synthesis. Journal of Biological Chemistry, 184(2), 479-484.
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An Analysis of Calcium Carbonate Deposition in Eggs and Overall Fitness in Poultry
Raised via Various Regimens
Lily Harding
With chicken meat and eggs being a main source of protein for many, it is important to
highlight unique methods in which chickens are raised including conventional, free-range,
and pasture-raised methods. The purpose of this research was to determine the difference in
nutritional content and calcium carbonate levels in chicken products resulting from these
methods.
Three dozen chicken eggs obtained from chickens raised via each regimen were scanned
and analyzed using Near Infrared Spectroscopy (NIRS). Spectral fingerprints were compared
to the spectral fingerprint of calcium carbonate to determine the degree of calcium carbonate
deposition in the eggs. Using NIRS, the three rearing regimens were scanned and fat, water,
and protein content analyzed.
The null hypothesis, that there would be no difference in calcium and protein, fat, and water
content of conventional, free-range, and pasture-raised chicken meat and eggs, was
rejected. Conventional eggs contained a higher deposition of calcium carbonate followed by
pasture-raised and then free-range eggs. Spectroscopy indicated that pasture-raised meat
contained the most fat followed by conventional and free-range. Free-range meat contained
the most water followed by conventional and lastly pasture-raised. Finally, free-range meat
contained the greatest amount of protein followed by conventional meat and pasture-raised
meat.Continued research would include closely measuring water and food intake of chickens
as well as the processing of the meat and eggs. This would lead to better poultry-rearing
practices and better nutritional sources available to consumers.

Certified Humane. 2014. “Free Range” and “Pasture Raised” officially defined
by HFAC for Certified Humane® label. Available online
at: https://certifiedhumane.org/free-range-and-pasture-raised-officiallydefined-by-hfac-for-certified-humane-label/
Davies, A.M.C. 2018. An Introduction to Near Infrared (NIR) Spectroscopy.
Available online at: http://www.impublications.com/content/introduction-nearinfrared-nir-spectroscopy
Peta. 2018. Chickens Used for Food. Available online
at: https://www.peta.org/issues/animals-used-for-food/factoryfarming/chickens/
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The Effect of Antioxidants on Lifespan
Ava Hassebrock
Oxidative stress has been proven to increase the process of aging which has been previously
defined as a gradual accumulation of free-radical damage.While having free radicals in your
system does not necessarily the cause of oxidative stress, it can increase the
risk.Antioxidants neutralize free radicals by giving them an electron. Fresh foods contain
many different antioxidants, to protect from cell damage.To see the amount of antioxidants in
the different juices thin layer chromatography will be used.This is possible by putting a drop
of juice from these foods on to a thin layer chromatography plate and measuring solids.
This experiment will try to show that antioxidants do increase lifespan. For the purposes of
this experiment Caenorhabditis elegans will be used as test subject. These microworms will
be used due to their lifespan as they only live for 3-4 weeks. The test worms will be split into
different groups and given different fruit juices. These will contain different levels of
antioxidants will increase the lifespan the most. The independent variable is the type of
antioxidant given to the c.elegan The dependent variable is the length of the c.elegans life/
large c.elegans in circles.
To conclude this experiment antioxidants did increase lifespan and the one with the most
antioxidants, oranges, gave the best results. Further research that could be done on this
subject could be to explore more foods that can be sources of antioxidants ror to explore
what antioxidant exactly are in different foods.

Arnarson, A. (2017). Antioxidants Explained in Human Terms. [online] Healthline. Accessed
from https://www.healthline.com/nutrition/antioxidants-explained#section1
Epstein, R. (2018). How Can Parts of a Solution Be Separated By Chromatography?.
Sciencing. Accessed from https://sciencing.com/how-can-parts-of-a-solution-be-separatedby-chromatography-13710470.html
Hosu,Ana Claudia Cimpoiu, Mihaela Sandru,Liana Seserman Researchgate. (2010).
Determination of the Antioxidant Activity of Juices by Thin-Layer Chromatography.
https://www.researchgate.net/publication/245405080_Determination_of_the_Antioxidant_Acti
vity_of_Juices_by_Thin-Layer_Chromatography
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The Effects of Noise Pollution on Insects in Northern Virginia
Alexander Kim, Kara Mulholland
The experiment began with the collection of data in the field. Frequencies were tested in
three separate locations; Belmont Greens, Loudoun County Parkway, and Lee Jackson
Highway. Four tests were performed at each location between the hours of 5:00-6:00 p.m. in
which a frequency meter was used on an iPhone 8 plus to measure the decibel levels of
frequencies on a 1 Khz interval, on a range of 2 Khz to 8 Khz (the standard range for cricket
calls).
The lab research began with raising the Luna Moths, but due to the snow days and the
inability to watch and take care of them, they never hatched. After the inability of the initial
group to hatch, it was decided that the Luna Moths would be omitted from research. The
initial group of crickets totaled 20 males and females. This group was not able to be tested on
due to the time spent out of school and thus the second group, totaling 50 males and
females, was purchased. The males and females were separated with the help of an
anesthetic called Flynap. After their separation, a range of 10-15 had passed in both cages.
Once separated, the maze testing began which was initially unsuccessful due to a lack of
chirping from the males. It was first hypothesized that it was caused by a lower temperature,
signaling to them that it was not their mating season. In an attempt to simulate their mating
season, a heating lamp was introduced in an effort to raise the temperature to that of late
summer. This did not have the expected effect of increasing the male’s tendency to call for a
mate, as they were still mostly silent. After the ineffectiveness of the heating lamp, it was
hypothesized that it could be due to the loud environment of the classroom and thus the
crickets were moved to a more isolated location. This is further reinforced by a report by our
teacher that around 8:00 on February 11th, 2019 that when the classroom was dark and
empty he observed them chirping. This provided us with evidence that the sounds in their
environment will have an effect n their mating behaviors, such as chirping.Though data is still
being collected, there has been substantial evidence that noise pollution could have a
noticeable effect on insects’ behaviors when introduced to their environment. It has also
raised numerous new questions that have allowed us to improve the testing process to attain
the best. These questions include ways to replicate their natural environment as well as how
to ensure that they will produce a mating call which will both help create ideal testing
conditions during further testing.
Shannon, Graeme, et al. “A Synthesis of Two Decades of Research Documenting the Effects
of Noise on Wildlife.” Biological Reviews, Wiley/Blackwell (10.1111), 26 June 2015,
onlinelibrary.wiley.com/doi/abs/10.1111/brv.12207.

Thorson, John, et al. “Auditory Behavior of the Cricket.” SpringerLink, SpringerVerlag, link.springer.com/article/10.1007/BF00612706.
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The Effect of Isopropyl Alcohol on the Development of Larval Mosquitoes
Brian Kim
The goal of this project was to determine the effect of isopropyl alcohol on the development
of larval mosquitoes. This was done by taking batches of mosquito larvae and putting them in
containers of water with different concentrations of isopropyl alcohol. The containers held 40
ml of tap water, a gram of mosquito feed, and 4-8 mosquito larvae. The containers had 0%,
10%, or 25% alcohol concentration by volume. The effect of the alcohol on the larvae was
determined by observations of the mosquitoes. Out of the so far 48 total mosquito larvae in
the control group, all were observed to develop into alive and flying adult mosquitoes. None
of the larvae in the 10% or 25% concentration groups developed into adults. While data is
still being gathered, the data so far shows that isopropyl alcohol in concentrations greater
than 10% kill larvae and prevent them from reaching adulthood. Further testing must be done
to determine the alcohol concentration by volume that is lethal to mosquito larvae.
Crouse, B. (2008, November 2). Backyard Mosquito Management. Retrieved from
https://www.beyondpesticides.org/assets/media/documents/mosquito/documents/backyard_
mosquito_management.pdf
Insect Growth Regulators: S-Hydroprene, S-Kinoprene, Methoprene, S-Methoprene Fact
Sheet. (n.d.). Retrieved from
https://www3.epa.gov/pesticides/chem_search/reg_actions/registration/fs_G-107_06-Dec01.pdf
Instructions for Determining the Susceptibility or Resistance of mosquito larvae to
insecticides. (n.d.). Retrieved from
https://apps.who.int/iris/bitstream/handle/10665/69615/WHO?sequence=1
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Are Fruit Flies Picky Eaters?
Ryan Kim, Andrew Lee
The common household fruit fly, Drosophila melanogaster, is found in many
kitchens in the presence of food. The name fruit fly has the word fruit in it, which
suggests that fruits are their preferred choice of food. The purpose of this experiment
is to determine if these flies are actually attracted to the fruits the most, or if not,
which other food group? The majority of the experiment will be done by constructing
using both a T and Y maze. In the mazes, a standard number of flies will be put at
the start of the maze, and two different types of food in the ends of the maze. The
food used will each represent each of the food groups: dairy, fruits, vegetables,
grains, and proteins. Additionally, there will be a sugar food used, such as candy
bars or gummy worms. In total, the flies will be exposed to six different types of
foods, and the maze will be used to test different combinations of food. The number
of flies that are attracted to the food will be the data collected. The whole experiment
will be repeated multiple times. Then, using the data, the next step is to identify what
substance inside the food attracts or repel the fruit flies. This experiment will shed
light on what fruit flies diets’ consist of.

Hadley, D. (2019, January 28). Where Do Fruit Flies Come From? Retrieved
from https://www.thoughtco.com/where-do-fruit-flies-come-from-1968433

Fruit Flies. (n.d.). Retrieved from https://entomology.ca.uky.edu/ef621

Fruit Fly Food & Diet: What Fruit Flies Eat. (n.d.). Retrieved from
https://www.orkin.com/flies/fruit-fly/fruit-fly-food
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The Efficacy of Vaporized Clove Oil as a Pest Deterrent
Arnav Kumar, Samaleh Omar
Synthetic pesticide exposure has been proven to be a major source of neurodegenerative
diseases and various cancers. Essential oils have shown promise as a pest deterrent as it
targets the nervous system of insects, but potency remains an issue. The purpose of this
experiment is to evaluate the efficacy of vaporized Syzygium aromaticum, or clove, oil as a
pest repellent. This experiment will use 70 quart storage plastic storage boxes as the space
where the ants will placed on one end of the space and lured to food on the other side of the
box. In this experiment, the independent variable will be the method of pest deterrent
application, which includes ground, dried cloves, and clove oil that will be vaporized by a
small commercial vaporizer. Based on the data that has been accumulated so far, the
difference between vaporizing clove oil and other means of deterring pests is minimal. This
experiment is still ongoing and may yield different conclusions, however, that will only be
determined after more data is collected.

Hu, R., Huang, X., Huang, J., Li, Y., Zhang, C., Yin, Y., . . . Cui, F. (2015). Long- and ShortTerm Health Effects of Pesticide Exposure: A Cohort Study from China. PLOS One, 1-11.
Kamel, F., & Hoppin, A. J. (2004). Association of Pesticide Exposure with Neurologic
Dysfunction and Disease. Environmental Health Perspectives .
Koul, O., Walia, S., & Dhaliwal, G. S. (2008). Essential Oils as Green Pesticides: Potential
and Constraints. Insect Biopesticide Research Centre .
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The Effect of Vitamin B12 on C. elegans with Parkinson’s Disease
Joseph Manning, Pa-Won Silpacharn
Parkinson’s Disease (PD) was first discovered by James Parkinson in 1817, in his essay
Essay on the Shaking Palsy. PD targets the isolated nerve cells left in the substantia nigra, a
portion of the brain that handles movement and balance. Scientists believe that PD is
inherited through an autosomal recessive pattern, thus making PD an inherited disease.
Vitamin B12 acts as a coenzyme in an important reaction needed to synthesize and stabilize
the myelin sheath. If the myelin sheath starts to degrade, impulses cannot be controlled,
leading to the death of neurons. Caenorhabditis elegans house a nervous system and are
commonly used in labs that compare to the nervous system of humans. C. elegans have 4
dopamine receptors, and house 302 nerve cells which makes testing of neurodegenerative
diseases applicable to C. elegans due to their ability to exhibit these diseases (Cooper,
2018).
The effects of B12 on C. elegans were evaluated in DDP1 (PD strain) and DDP2(controls)
strains. DDP1 and DDP2 strains were exposed to B12 for two weeks on OP50 plates. The
number of undulations were counted for each treatment group for two minutes and compared
to controls. Initial findings indicate that the DDP1 treated groups have substantially more
undulations when exposed to B12 when compared to DDP1 not treated with B12. DDP2
data is still being collected.

Brazier, Y. (2018, October 19). Parkinson's disease: Early signs, causes, and risk factors.
Retrieved from https://www.medicalnewstoday.com/articles/323396.phpButch, Rachel.
Causes of Parkinson's | American Parkinson Disease Assoc. (n.d.). Retrieved January 6,
2019, from https://www.apdaparkinson.org/what-is-parkinsons/causes/
Cooper, J. F., & Raamsdonk, J. M. (2018, February 17). Modeling Parkinson’s Disease in C.
elegans. Retrieved October 9, 2018, from
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5836411/
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Epigenetic Effect of Nicotine Consumption on predisposition to Addiction in Future
Generations
Jack Milch
The most common form of Nicotine consumption is smoking which leads to six million deaths
every year. Recently nicotine usage has increased in teens because of new nicotine devices
such as the JUUL. Studies done on nicotine addiction in mice have been shown to increase
the transcription of deltaFosB into FosB which is a neuroplastic change and an epigenetic
marker for addiction, epigenetic changes are passed down from generation to generation.
This study focuses on the effect of parental generations being addicted to nicotine on future
generations having a predisposition to nicotine addiction.
This study used Drosophila melanogaster exposed to 2 mL of .01 mg/mL nicotine solution
and a control exposed to no nicotine for four days. The F2 offspring of each group were
placed in separate behavior chambers containing .01 mg/mL nicotine on one end and no
nicotine on the other. The behavioral choices of the D. melanogaster were recorded every
minute for ten minutes.
Data for this experiment is pending, in the event that the alternative hypothesis is correct it
will provide evidence that supports the idea of addiction having an epigenetic effect. In the
event that the results are significant it could persuade smokers to stop, seeing that it could
cause their children to have a predisposition to becoming addicted.

Benowitz, N. L. (2010). Nicotine Addiction. The New England Journal of Medicine, 362(24),
2295–2303. Retreieved October 5th, 2018, http://doi.org/10.1056/NEJMra0809890
Kaun, K. R., Devineni, A. V., & Heberlein, U. (2012, February 17). Drosophila melanogaster
as a model to study drug addiction. Retrieved from
https://link.springer.com/article/10.1007/s00439-012-1146-6]
McCall, B. (2008, November 07). Nicotine: Why it's bad for you. Retrieved October 31, 2018,
from https://cosmosmagazine.com/biology/nicotine-why-it-s-bad-you
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The Relationship of Dermestid Beetles and their Behavior in Relation to the
Decomposition of Organisms
Allison Innerst, Melissa Schinaia
The time frame from death through body decomposition provides key evidence to law
enforcement agents on what occurred at a crime scene. Forensic labs at the state level are
currently backed up one year or more just to begin analyzing DNA samples.This does not
include time processing then analyzing DNA samples and preparing accurate reports.s Is
there a different way to obtain data faster for court cases, and can it be done by local law
enforcement? Dermestid beetles may be an answer. A natural indicator of the body
deterioration process are Dermestes maculatus, dead flesh-eating beetles commonly found
here, in Loudoun County, Virginia, by local law enforcement officers. As indicators of time of
death, a body would need to be deceased for 72 hours or more in order for them to be
present. Beetles may be useful in determining identification of the cadaver gender. In this
experiment, 130 dermestid beetles were separated into two groups producing a consistent
and controlled environment to examine their natural behaviors collectively for 42 days.
Qualitative and quantitative data was collected and statistical analysis performed. Research
is ongoing to determine the beetles’ behavior towards distinct forms and genders of animal
flesh. Two sets of beetles are being compared, analyzing preference from a variety of flesh
samples with known genders. Samples will be tested for pH levels, carbon levels, and
proteins.The data is expected to support the claim that there will be a correlation between
particular components of flesh and beetle behavior.

Charabidze, D., Colard, T., Vincent, B., Pasquerault, T., & Hedouin, V. (2013, November 29).
Involvement of larder beetles (Coleoptera: Dermestidae) on human cadavers: A review of 81
forensic cases.
Huchet, J. B., Le Mort, F., Rabinovich, R., Blau, S., Coqueugniot, H., & Arensburg, B. (2013).
Identification of dermestid pupal chambers on Southern Levant human bones: inference for
reconstruction of Middle Bronze Age mortuary practices. Journal of Archaeological Science,
40 (10), 3793-3803.
Kulshrestha, P., & Satpathy, D. K. (2001). Use of beetles in forensic entomology.
ForensicScience International , 120 (1-2), 15-17.
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The Effect of Chronic Ibuprofen Exposure on the Behavior, Morphology, and
Physiology of the Chesapeake Bay Crustacean Palaemonetes pugio.
Sam Steadman

Pharmaceutical and personal care products (PPCPs) like ibuprofen are
environmentally detrimental because they cause negative effects on the
sustainability of wildlife populations through increased mortality, decreased
fertility, and increased abnormal behaviors. Currently, waste-water treatment
doesn’t remove PPCPs from water, thus releasing them into the environment
via sewage and runoff. This research aims to determine the effects of longterm, environmentally-relevant ibuprofen exposure on the Chesapeake Bay
keystone species Palaemonetes pugio, grass shrimp. Four shrimp
communities were kept in control tanks containing no additives, and four
shrimp communities were kept in experimental tanks containing the
Chesapeake Bay’s current ibuprofen concentration of 1µg/L. Because
ibuprofen is metabolized by filtering organs, it follows that these would be
most affected by ibuprofen. Therefore, the dimensions of shrimp green
glands (liver/kidney organs) were measured as an indicator of inflammation,
which can result in decreased function and death. Additionally, lifespan and
size were measured as dependent variables. Data collection continues; if
ibuprofen does impact filtering organ function, there would be a statistically
significant difference in green gland dimensions between the experimental
and control shrimp. The results of this experiment will contribute to the
knowledge database used to calculate accurate risk assessments of PPCPs
in the Chesapeake Bay.
Abdallah, M. A. E., Ebele, A. J., & Harrad, S. (2016). Pharmaceuticals and personal care
products (PPCPs) in the freshwater aquatic environment. Emerging Contaminants, 3(1), 116.
Barber, L. B., Buerkley, M. A., Furlong, E. T., Julius, M. L., Norris, D. O., Painter, M. M.,
…Vajda, A. M. (2009). Antidepressants at environmentally relevant concentrations affect
predator avoidance behavior of larval fathead minnows (Pimephales promelas).
Environmental Toxicology and Chemistry, 28.
Klaper, Rebecca & Weinberger II, Joel. (2013). Environmental concentrations of the selective
serotonin reuptake inhibitor fluoxetine impact specific behaviors involved in reproduction,
feeding and predator avoidance in the fish Pimephales promelas (fathead minnow). Aquatic

Toxicology, 151.
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The Relationship between the Gold Crowning on the Danaus plexippus (Monarch
butterfly) Chrysalis and Predator Avoidance
Paige Thimmesch
The function of the gold crowning on the Danaus plexippus (monarch butterfly) chrysalis has
not been largely studied. This crown develops as a caterpillar morphs into a chrysalis. The
purpose of this research was to determine whether the function of this gold crowning on
Danaus plexippus chrysalides deters predators.
Replicas of the Danaus plexippus chrysalis were created and two versions were used in the
study: solid green (control) and gold-crowned (experimental). A bird feeder was used to
attract wild birds (the predators) by hanging chrysalis structures on the pole of the feeder
while a camera recorded the behaviors of the birds towards the presence of the chrysalis
structures. The control and gold-crowned chrysalis structures were hung and videoed for a
total of fourteen days. After plotting the locations of birds on the bird feeder pole and
comparing the mean distance of each bird from the chrysalis structures via a t-test, it was
determined that the null hypothesis, that predators would not avoid the gold crowned
chrysalises, was supported.
Insect-eating birds that would usually be the predators of the Danaus plexippus chrysalis
normally appear in spring and summer months. Further research regarding the gold crowning
during the seasons where those predators are present would be prudent in determining any
correlation between the gold crowning and predator avoidance. Determining the purpose of
the gold crowning on the Danaus plexippus provides further information regarding bird
behavior and evolution.

Adams, M. 2016. On a monarch butterfly’s chrysalis there are "gold" spots, they look metallic.
How can this be? Available online at: https://www.quora.com/On-a-monarchbutterflyschrysalis-there-are-gold-spots-they-look-metallic-How-can-this-be
Blevins N. 2015. Reaction diffusion patterns. Available online at:
https://www.filterforge.com/forum/read.php?FID=9&TID=13107
Turing, A. M. 1952. Philosophical Transactions of the Royal Society of London. Series B,
Biological Sciences, Vol. 237, No. 641. (Aug. 14, 1952), pp. 37-72.
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The Effect of Sunifiram on the Cognitive Abilities of Drosophila melanogaster
Riannon Miller, Julianne Vennitti
The abuse of ADHD and other “smart drug” medications has become rampant across
America’s colleges and universities. Students use psychostimulant medications as “smart
drugs”, although unprescribed use may in fact harm neural cognition. Ampakines, Sunifiram
in particular, are intended to enhance mental performance and improve attention without
reported side effects of more common ADHD medications, however its effects are largely
unknown. This experiment is designed to test the effects of Sunifiram dosage on the learning
abilities of Drosophila melanogaster through olfactory association. In the experiment, the
Drosophila were divided into three groups: control (0.0000g), suggested dose (0.0012 g), and
overdosed (0.0060 g), and placed in an olfaction test. The training period consisted of six,
five-minute periods alternating between two petri dishes--one containing amyl-alcohol (AM)
and one containing octanol (OCT) which was paired with a sucrose reward. Following the
training period, the groups were placed in another petri dish, an AM and OCT odor container
on each side, for a three-minute period. The number of fruit flies and their odor preferences
were recorded. A chi-squared test was conducted for each dosage group and calculated pvalues of 0.636767 (0.0000 g), 0.744566 (0.0012 g), and 0.308105 (0.0060 g). While the null
cannot be rejected, behavioral analysis of the overdose group throughout the experiment
showed impaired motor function. Conducting the experiment over a longer testing period,
with more adequate equipment may lead to a statistically significant conclusion.

Urban, K. R., & Gao, W.-J. (2013). Methylphenidate and the Juvenile Brain: Enhancement of
Attention at the Expense of Cortical Plasticity? Medical Hypotheses, 81(6).
https://doi.org/10.1016/j.mehy.2013.09.009
Ghelardini, C., Galeotti, N., Gualtieri, F., Romanelli, M. N., Bucherelli, C., Baldi, E., &
Bartolini, A. (2002). DM235 (sunifiram): a novel nootropic with potential as a cognitive
enhancer. Naunyn-Schmiedeberg’s Archives of Pharmacology, 365(6), 419–426.
https://doi.org/10.1007/s00210-002-0577-3
Greenspan, R., & van Swinderen, B. (n.d.). Cognitive consonance: complex brain functions in
the fruit fly and its relatives: Trends in Neurosciences. Retrieved October 10, 2018, from
https://www.cell.com/trends/neurosciences/fulltext/S0166-2236(04)00330-3
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Investigating the Effects of Magnesium Supplementation on EnvironmentallyInduced Attention Deficit Hyperactivity Disorder (ADHD)
Nikita Amin, Megha Raavicharla
ADHD, a neurological condition that affects approximately 6.4 million children in the US,
causes hyperactivity, impaired learning ability, and impulsivity. Mineral supplements are
often recommended to help mitigate the symptoms of ADHD, however, their effectiveness
is not well-tested. One study did find that subjects with higher levels of magnesium in their
hair and sera were less likely to have ADHD (Elbaz, Zahra, & Hanafy, 2016). Therefore, this
current experimentation investigates whether magnesium supplementation can reduce
hyperactivity and increase learning ability in subjects with ADHD. Wild type Drosophila
melanogaster (fruit flies) will be used as a model organism. The wildtype flies within a
standard environment represent subjects without ADHD. The ADHD-induced flies are reared
with a lead-poisoned diet. The lead diet replicates the dysfunction of dopamine
neurotransmitters and affected neurological development. Lead-reared flies have ADHD
symptoms such as hyperactivity and learning defects (Goodlad, Marcus, & Fulton, 2013).
The wildtype and ADHD-induced fly groups were placed on a regular diet or a magnesium
supplemented diet. Then, flies were tested in a climbing assay and aversive phototaxic
suppression assay to determine their activity levels and learning ability, respectively.
Currently, control data has been obtained in order to determine the baseline activity level
and learning ability of flies without ADHD, both on magnesium supplemented and on
normal food. Testing is ongoing for flies exposed to lead poisoning.

Cortese S. (2016). The neurobiology and genetics of attention deficit/hyperactivity disorder
(ADHD): what every clinician should know. European Journal of Pediatric Neurology. 16
(2012), 422-433 doi:10.1016/j.ejpn.2012.01.009
Elbaz, F., Zahra, S., & Hanafy, H. (2016). Magnesium, zinc and copper estimation in children
with attention deficit hyperactivity disorder (ADHD). Egyptian Journal of Medical Human
Genetics. vol. 18, pg. 153-163. PubMed. doi:10.1016/j.ejmhg.2016.04.009
Goodlad, J.K., Marcus, D.K., Fulton, J.J. (2013). Lead and attention-deficit/hyperactivity
disorder (ADHD) symptoms: a meta-analysis. Clinical Psychology Review, 33:3, 417-425.
doi:10.1016/j.cpr.2013.01.009
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Testing for the Mean Point of Visual-Language Cross-Sensory Connections in the
Human Brain
Madeline Beckelhimer

This experiment is designed to test for the mean point of visual-language
cross-sensory connections in the human brain. Data collected will help
theorize the origins of language and causes for its differentiation. Participants
labeled pictures as either “Bouba” or “Kiki". The mean point of cross-sensory
connections was found in 4-point and 8-point images with rounded points and
all 16- and 32- points through t-test. At df=4, significance level=0.05, t=2.776,
the calculated t of 4-point images was 8.34>2.776, and for 8-point images, it
was 4.17>2.776. The data supported the hypothesis that if a series of images
set along a scale are presented to participants, then there will be a mean
point where participants’ answers by labelling are evenly conflicted. Further
research could explore the core principles of this experiment applied to
familiar images such as houses or animals instead of basic shapes. These
new pictures would contain both rounded and angular aspects, and the
percentage of each within the picture could be varied to test for the mean
point of answer distribution.
Etchells, P. (2016, October 17). The bouba/kiki effect: How do we link
shapes to sounds? Retrieved October 1, 2018, from
https://www.theguardian.com/science/head-quarters/2016/oct/17/theboubakiki-effect-how-do-we-link-shapes-to-sounds
Ramachandran, V. (2009, November). Transcript of The neurons that
shaped civilization. Retrieved October 4, 2018, from
https://www.ted.com/talks/vs_ramachandran_the_neurons_that_shaped_civili
zation/transcript
Robson, D. (2011). Language’s missing link. (Cover story). New Scientist,
211(2821), 30–37.
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C. Elegans in Solitary Confinement
Zoe Custard, Jordyn Reynolds
Solitary confinement is a highly controversial topic. 5% of U.S prisoners spend time in solitary
confinement, that totals to around 80,000 men, women, and children are in solitary
confinement. When prisoners are released, who have not had human contact in months,
there is a risk the safety of not only the released prisoner, but the surrounding citizens as
well.
In this experiment we will be testing the effects of solitary confinement on social acclimation.
We will split the Caenorhabditis elegans into groups of about 10, and take one C. elegan
from each group and put it into solitary confinement after a certain amount of time put them
back into their group of 10 and watch how they interact. The c. elegans will be put in
confinement for periods of time that would correspond to 1 month, 3 months, 6 months, 1
year, 3 years, and 6 years to their lifetime. We will put the C. elegans in solitary confinement
for 18 minutes, 58 minutes, 1 hour and 56 minutes, 4 hours and 11 minutes, 12 hours and 34
minutes, and 25 hours and 8 minutes. The times were chosen based around average time
prisoners spend in solitary confinement. After the C. elegan has ‘served its time” we will put it
back with its group and see how it adjusts back into society.
Data collection has not been completed at this time.

Solitary By the Numbers. (n.d.). Retrieved from http://apps.frontline.org/solitary-by-thenumbers/
Solitary confinement facts. (2018, February 23). Retrieved from
https://www.afsc.org/resource/solitary-confinement-facts
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The Connection Between Distance and One’s Likeliness to Interact With Suicidal
Content On Twitter
Madison Ferris
Suicide is the tenth leading cause of death in the United States. Interconnectedness between
people has increased, particularly with the advent of social media platforms such as Twitter.
The intent of this research was to determine whether a connection existed between
geographical location of someone who tweeted a message containing suicidal content and
another who interacted with them.
Forty tweets were examined that contained key words that indicated suicidal content. The
locations of the original poster and all individuals who interacted were noted. Using Google’s
My Maps, the location of the original poster and responders were plotted. Next, lines were
drawn connecting the poster and respondent. Distance between originators of suicidal
content and respondents were measured and their location within increments of 500 miles
was determined.
The null hypothesis, that the geographical distance between people has no impact on one’s
likeliness to interact with suicidal content on twitter, was refuted. The data showed that the
closer people are geographically located to someone posting suicidal content, the more likely
they are to interact. Hence further exploration would entail creating social media “webs” to
determine interconnections between people. This assessment could enhance response time
to emergencies and possibly save lives.

Aslam, S. “Twitter by the Numbers: Stats, Demographics & Fun Facts.” Twitter by the
Numbers (2018): Stats, Demographics & Fun Facts. October 26, 2018. Accessed November
02, 2018. https://www.omnicoreagency.com/twitter-statistics/.
Colombo, G., Burnap P., Hodorog A., and J. Scourfield. “Analysing the Connectivity and
Communication of Suicidal Users on Twitter.” Computer Communications 73 (2016): 291300. doi:10.1016/j.com.2015.07.018. Hale, B.
“The History of Social Media: Social Networking Evolution!” History Cooperative. July 06,
2018. Accessed November 02, 2018. http://historycooperative.org/the-history-ofsocialmedia/.
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The Effect of Continuous Technology Exposure on Emotion Recognition in Adults and
Teenagers
Noelle Heilpern
Technological advances have allowed more access to information, people, and innovation.
With these advances, negative consequences exist such as dependency on technology and
lack of human interaction. Increased use of technology is also producing the unintended
consequences of the lack of ability to function socially in young people. The purpose of this
research was to determine the effect of increased exposure to technology on emotion
recognition.
Forty individuals, twenty young and twenty old, were surveyed to determine their technology
usage by day and the approximate age they were first exposed to technology, specifically
smartphones, tablets, PCs, and laptops. After surveys were completed, subjects were asked
to respond to stimuli in the form of pictures of facial expressions and record what they
believed to be the emotion expressed.
Via statistical analysis, the null hypothesis, that there would be no difference between
younger and older generations in their recognition of emotions, was refuted. The younger
generation performed better in emotion recognition with an average of 6.85 correct answers
as opposed to 5.75 correct answers for the older generation. This may have been due to
greater exposure to technology in younger people rather than older individuals. Further
research would provide greater insight as to whether exposure to social media has a role in
increasing the younger generation’s ability to detect emotion.

Anderson, M., & Jiang, J. (2018). Teens, Social Media & Technology 2018. Pew Research
Center. Retrieved from http://www.pewinternet.org/2018/05/31/teens-social-mediatechnology2018/
Anderson, M., & Perrin, A. (2017). Technology use among seniors. Pew Research Center.
Retrieved from http://www.pewinternet.org/2017/05/17/technology-use-among-seniors/
Gunning-Dixon, F., Gur, R., Perkins, A., Schroeder, L., Turner, T., Turetsky, B., Chan, R.,
Loughead, J., Alsop, D., Maldjian, J., & R. E. Gur. (2003). Age-Related differences in brain
activation during emotional face processing. Neurobiology of Aging, Volume 24, Issue 2, 285295. https://doi.org/10.1016/S0197-4580(02)00099-4
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Organic Substitute for Nicotine to Relieve Addiction Using Drosophila melanogaster
Maryam Mohammed
Exposure to nicotine for long periods of time is shown to cause severe medical
consequences, as well as heavy addiction due to withdrawal symptoms. Not producing the
amount of dopamine that nicotine releases results in the body experiencing a lack of energy,
productivity, and in general a positive mood. The purpose of this research is to create an
organic mixture of ingredients that release a lot of dopamine, such as nicotine. L-tyrosine is
an amino acid that acts as a dopamine booster. Ingredients consisting of high levels of Ltyrosine may return an organic substitute to relieve nicotine addiction. By finding a healthy
alternative, the struggle to get rid of withdrawal symptoms could potentially be eliminated,
since the substitute should produce the same amount of dopamine.
Drosophila melanogaster was used as the model organism, and each trail takes over seven
days. The experimental group was given 2mL of Nicotine within their media to establish
addiction for the first three days; withdrawal symptoms will be examined during the third day.
The D. melanogaster will spend the remaining days building their addiction to the organic
substitute. The substitute contains edamame, edible seaweed, and mustard greens.
Afterwards, the organisms are tested in choice-chambers to test the significance of the
experiment. This can be determined by the number of D. melanogaster that favor the organic
substitute path; alternative paths include nicotine and regular media. Future research
involves experimenting with more effective ingredients, in order to successfully replace
nicotine at a faster rate.

Benowitz, N.L. (2010, June 17). Nicotine Addiction. The New England Journal of Medicine,
362, 2295-2303. doi: 10.1056/NEJMra0809890
Briguglio, M., Dell'Osso, B., Panzica, G., Malgaroli, A., Banfi, G., Zanaboni Dina, C.,
Galentino, R., & Porta, M. (2018). Dietary Neurotransmitters: A Narrative Review on Current
Knowledge. Nutrients, 10(5), 591. doi:10.3390/nu10050591
Martin, C. A., & Krantz, D. E. (2014). Drosophila melanogaster as a genetic model system to
study neurotransmitter transporters. Neurochemistry international, 73, 7188. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4264877/
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Language Acquisition and Academic Success
Andrea Maldonado Calona, Alexis Potak

Many people say Latin is a “dead” language and there is no use in taking it in
high school. Others say it is essential to scoring well on your Scholastic
Assessment Test (SAT), and that knowing the Latin roots of words can help
boost your vocabulary score. Vocabulary is a huge part of your SAT score.
About 60% of all English words come from Latin roots, which means that
knowing the roots can possibly help your SAT score by a significant amount.
This is why most SAT preparatory courses as well as SAT preparatory books
have a section about Latin roots. Latin can also improve your cognitive skills
which can also help your SAT score overall. By taking Latin, you are training
your brain to think more carefully. The purpose of this project is to investigate
if there is a correlation between enrollment in Advanced Placement (AP) Latin
and a high PSAT score. This correlation will be compared to enrollment in
other AP languages and success on the PSAT.
Scores and data are still being analyzed.
Does Latin Help Your SAT Score? (2018, January 15). Retrieved from
https://www.brainscape.com/blog/2018/01/latin-help-your-sat-score/
Classics, C. (n.d.). College Admissions: The Benefits of Taking Latin in High
School. Retrieved from
http://blog.cambridgecoaching.com/blog/bid/339190/College-AdmissionsThe-Benefits-of-Taking-Latin-in-High-School
Sharpbean. (2009, June 29). Does Studying Latin Help on The SAT and
GRE? Retrieved from http://studyprof.com/blog/stats-on-the-effect-of-latin-study-onsatgre/
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The Effect of Conscientiousness on Logical Reasoning
Thomas Sims
In psychology, there are many tests to determine one’s personality. However, does said
personality affect intellectual ability? The purpose of this experiment to find a correlation
between an aspect of a person’s personality on how well one’s skill in logical reasoning is.
This experiment used a sample of 11 students taking the Big Five Personality Test. The
independent variable of this experiment is the score in the “Conscientiousness” department of
the test, in which students who scored 0-35% in the Big Five would be the control group. The
dependent variable is the score the students make on the logical reasoning test. That score
would be the dependent variable. It was found that students who scored within the 36-69%
percentile had the highest maran of scores, that being 91.5, while students in the control
group had the lowest of a 44-percentile median. The p-value was less than 0.05, which shows
that the data is significant. This was found via the chi-square test. The hypothesis was the
higher the student scores in conscientiousness, the higher the score they would score in the
logical reason quiz. This was not supported by the data, as it seemed that the test scores did
not always increase with the “conscientiousness” score. However, there was a severe lack of
subjects, as well as an imbalance between each group, during this experiment to make a
solid conclusion. There is a possibility that another department of personality could have
some correlation with logical reasoning skills.
Judge, T. A., Higgins, C. A., Thoresen, C. J. and Barrick, M. R. (1999), THE BIG FIVE
PERSONALITY TRAITS, GENERAL MENTAL ABILITY, AND CAREER SUCCESS ACROSS
THE LIFE SPAN. Personnel Psychology, 52
BARRICK, M. R. and MOUNT, M. K. (1991), THE BIG FIVE PERSONALITY DIMENSIONS
AND JOB PERFORMANCE: A META ANALYSIS. Personnel Psychology, 44 Piaget, J.
(2015).
The psychology of intelligence. London: Routledge.
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Caffeine’s Effect on the Memory of Fruit Flies
Logan Speckhard
In this study, I used Drosophila as a model species to examine the effects of caffeine on
memory, and behavioral activity. Each generation was fed a control diet of caffeinated food
and tested using a maze, one end with nothing and the other with a mixture of water, sugar
(2:1) ratio, and one drop of mango extract. These behavioral tests were performed to analyze
total activity during the subjective daytime and nighttime and the memory tests were
performed to investigate the influence of caffeine. These activities were repeat for three
generations of fruit flies. As of this date the data collected has indicated that there is a
statistically significant difference between test and control groups. Data for the memory and
behavioral groups continues to be gathered at this time.
Ferdman, Roberto A. “The American Energy Drink Craze in Two Highly Caffeinated Charts.”
Quartz, Quartz, 26 Mar. 2014, qz.com/192038/the-american-energy-drink-craze-in-twohighly-caffeinated-charts/.
Saxe, Glenn N., et al. “Brain Entropy and Human Intelligence: A Resting-State FMRI Study.”
PLOS ONE, Public Library of Science, journals.plos.org/plosone/article?
id=10.1371/journal.pone.0191582.
“Investigating the Predictive Roles of Working Memory and IQ in Academic Attainment.”
Journal of Experimental Child Psychology, Academic Press, 16 Dec. 2009,
www.sciencedirect.com/science/article/pii/S0022096509002021.
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The Effect of Garcinia Cambogia, Green Tea, and Caffeine on the Gastrointestinal
Systems of Helix aspersa Gastropods.
Melissa Haque, Yen Nhi Hoang
Over 170 million Americans take dietary supplements, and some experience negative side
effects. Since supplements are unregulated by the FDA, the effects must be available to the
public. The Helix aspersa gastropod, land snails, possesses a digestive system comparable
to a humans’, structure and process-wise. The supplements tested were caffeine, green tea,
and garcinia cambogia. The dependent variable was the health of the snails’ digestive tracts.
Independent variable influenced the dependent variable, as it affected the stomach of the
snail. Over 30 days, the snails were injected every other day with a supplement. The subjects
were then dissected, showing gastrointestinal systems that varied in shades of darkness
based upon tissue damage. The shades were ranked on a scale of one to five from lightest to
darkest. Contrary to the hypothesis, “If the Helix aspersa is fed three common types of dietary
supplements: green tea, caffeine, or garcinia cambogia, then the green tea supplement will
be most effective in promoting health in the Helix aspersa ,”the green tea was the most
harmful to the snail, averaging at five, followed by caffeine, averaging four, and garcinia
cambogia, averaging at two. As expected, the control group, lacking injection, maintained a
rating of a one. This data shows that there might be a correlation between the usage of
dietary supplements and negative side effects. Further research could explore the effects of a
plethora of dietary supplements offered on the markets and other ways that these
supplements affect the body, besides the gastrointestinal system.
Basic Land Snail Anatomy. (n.d.). Retrieved October 04, 2016, from http://www.snailworld.com/snail-anatomy/

FDA regulation of drugs versus dietary supplements. (n.d.). Retrieved November 10, 2018,
from https://www.cancer.org/treatment/treatments-and-side-effects/complementary-andalternat ve-medicine/dietary-supplements/fda-regulations.html

Yang, S., Liu, Q., Wang, Y., Zhao, L., Wang, Y., Yang, S., . . . Zhang, J. (2016). Erratum to:
Effects of dietary supplementation of golden apple snail (Pomacea canaliculata) egg on
survival, pigmentation and antioxidant activity of Blood parrot. SpringerPlus,5(1).
doi:10.1186/s40064-016-3327-6

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).

302T12
Biochemistry
300

LCPS RSEF OFFICIAL ABSTRACT - 2019
Developing Honey-Based Antibacterial Wound-Healing Agents by Integrating Glucose
Oxidase Enhancement with Pectin Hydrogels
Zhiyuan Li, Rohan Parikh
Chronic wounds and ulcers disproportionately affect the world’s increasingly diabetic and
aging population. These non-healing wounds require continuous, expensive treatment and
antibiotics, threatening to drive families into poverty and resulting in antimicrobial-resistant
microbes that further complicate treatment. One of the most promising solutions to this issue
is honey. Studies have found that when antibiotics fail, topical application of honey supports
cell growth, reduces inflammation, and fights infections through its inherent antibacterial
activity, allowing chronic wounds to fully heal.
Natural honeys contain glucose oxidase (GOX), an enzyme that contributes to honey’s
antibacterial activity through hydrogen peroxide (H2O2) synthesis, and has potential for
activity enhancement. However, natural honeys are difficult to sterilize, can cause allergic
reactions, and vary in antibacterial potency across floral sources and seasons. Thus, this
research aims to integrate GOX activity enhancement with gelling hydrocolloids to create a
synthetic honey. By mimicking the physical and chemical properties of natural honey and
comparing the antibacterial activity of synthetic varieties to penicillin and UV-treated honey
solutions, the issues with natural honey can be mitigated.
Data collection is ongoing. Preliminary results testing the effect of UV-light on GOX activity in
honey show that H2O2 accumulation is impacted by UV-treatment and may not be sufficient
to fully sterilize honeys, justifying the need for an easily sterilized alternative. In addition, a
synthetic honey incorporating honey proteins and enzymes into a pectin-gellan base has
been developed; the resulting hydrogel allows GOX to remain active and maintains the
viscosity that characterizes an ideal wound-healing agent.

Giusto, G., Vercelli, C., Comino, F., Caramello, V., Tursi, M., & Gandini, M.
(2017). A new, easy-to-make pectin-honey hydrogel enhances wound healing
in rats. BMC Complementary and Alternative Medicine, 17:266. doi:
10.1186/s12906-017-1769-1
Kwakman, P. H. S. & Zaat, S. A. J. (2012). Antibacterial components of
honey. IUBMB Life, 64(1), 48-55. doi: 10.1002/iub.578
Wasihun A. G. & Kasa B. G. (2016). Evaluation of antibacterial activity of
honey against multidrug resistant bacteria in Ayder Referral and Teaching
Hospital, Northern Ethiopia. SpringerPlus 5(842), 1-8. doi: 10.1186/s40064016-2493-x
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Effect of Eucalyptol on the Aggregation of Alpha-Synuclein in C.elegans Model of
Parkinson’s Disease
Anirudh Gadicherla, Joseph Nguyen

As the onset of Parkinson’s disease is becoming more prevalent in today’s
society, cost-effective, and non-invasive remedies are being sought out to
prevent the disease. Parkinson’s disease (PD) is a neurodegenerative
disorder that causes impaired movement and speech. One of the main
markers of PD is the presence of Lewy bodies, which are formed by the
aggregation of the protein alpha-synuclein. Alpha-synuclein is normally
present in the substantia nigra of the dopaminergic neurons of our brain, but
when mutations occur in the protein, it starts to clump, forming Lewy bodies.
Prior research has shown that a compound called squalamine has been
effective in preventing this clumping. Eucalyptol a cheaper and more
available chemical taken from Eucalyptus globulus serves a similar function.
The purpose of this study is to determine if eucalyptol is effective in
preventing the aggregation of alpha synuclein in control and MPP+ iodide (an
a-synuclein aggregation agent) treated C.elegans. One of the ways we looked
for the effects of eucalyptol on the worms is by using a thrashing rate assay.
The thrashing rate is the number of times a worm’s body bends in the span of
1 minute. Results showed that eucalyptol lessened the effects of alphasynuclein aggregation by counteracting some of the motility impairments in
the C.elegans treated with MPP+. More data is being collected at this time in
preparation for the science fair. Further research into eucalyptol and its
effects on other markers of PD will enable a more comprehensive treatment
for preventing the disease.
Perni, M., Galvagnion, C., Maltsev, A., Meisl, G., Müller, M. B., Challa, P. K., Kirkegaard, J.
B., Flagmeier, P., Cohen, S. I., Cascella, R., Chen, S. W., Limbocker, R., Sormanni, P.,
Heller, G. T., Aprile, F. A., Cremades, N., Cecchi, C., Chiti, F., Nollen, E. A., Knowles, T. P.,
Vendruscolo, M., Bax, A., Zasloff, M., … Dobson, C. M. (2017). A natural product inhibits the
initiation of &alpha;-synuclein aggregation and suppresses its toxicity. Proceedings of the
National Academy of Sciences of the United States of America, 114(6), E1009-E1017.
Ysselstein, D., Joshi, M., Mishra, V., Griggs, A. M., Asiago, J. M., McCabe, G. P., Stanciu, L.
A., Post, C. B., … Rochet, J. C. (2015). Effects of impaired membrane interactions on
&alpha;-synuclein aggregation and neurotoxicity. Neurobiology of disease, 79, 150-63.
Vatanparast, J., Zeraatpisheh, Z. (2015). Eucalyptol induces hyperexcitability and
epileptiform activity in snail neurons by inhibiting potassium channels. European Journal of
Pharmacology. Volume 764, Pages 70-78.
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The Effect of Selected Catalysts on Luminol Chemiluminescence
Nuhash Bhuiyan, Nam Nguyen

Luminol is primarily used for blood detection, but it can also be utilized for the
detection of other substances. The purpose of this experiment is to determine
if there’s a distinguishable difference between the chemiluminescence
emitted from the reaction with these substances to aid in the investigation of
crime scenes. Gloves, goggles, and an apron should be worn, as the
substances could cause irritation they come in contact with the eyes or skin.
The substances may be unsafe to ingest or inhale. First, blood, copper, and
the other substances will be applied to the surface. Then, the area will be
cleaned with bleach. Luminol will be applied after the drying period. After
making the area as dark as possible, in this case in a dark room, a light meter
will be used to record the intensity of the light produced by each substance
acting with luminol. This process will be repeated 3 or more times to ensure
consistency in the results. Data will be analyzed using a Correlation test.
Currently, the data is still being collected.
Arısoy, Y. (2010). “Biological Residues on Bullets.” Turkish Journal of Forensic Medicine.
Retrieved from http://www.adlitipdergisi.com/eng/jvi.asp?pdir=adlitip&plng=eng&un=ADLITIP75046
Ahmad, F., Corbett, J. A., Figura, G. v., Idrees, D., Khan, P., & … Waheed, A. (2014)
“Luminol-Based Chemiluminescent Signals: Clinical and Non-clinical Application and Future
Uses.” National Center for Biotechnology Information. Retrieved from
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4426882/
Barrerro, F. A., Bosque-Sendra, J. M., Fernández, J.M. R., & García-Campaña, A.M. ( 2005)
“Chemiluminescence determination of amikacin based on the inhibition of the luminol
reaction catalyzed by copper.” Journal of Pharmaceutical and Biomedical Analysis. Volume
36, Issue 5.
Pages 969-974, ISSN 0731-7085. Retrieved from
https://www.sciencedirect.com/science/article/abs/pii/S073170850400442X
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Investigation of the CO2 Photoreduction Capability of a Cr3C2 MXene Catalyst
Calle Junker
Photocatalytic reduction of CO2 provides a method to utilize CO2 while producing useful
hydrocarbon products, helping to combat the current increase in atmospheric CO2 levels due
to human activities. Current methods of photocatalytic CO2 reduction are inefficient and have
low product selectivity, necessitating a more effective solution. Cr3C2 MXene is a promising
candidate as catalyst for methanol production from CO2 due to its high surface-bulk ratio, low
energy barrier, and high selectivity for methanol. This catalyst was tested and compared to
TiO2, the most commonly studied CO2 photoreduction catalyst, in a liquid-phase
photoreduction system, using 0.1 g of catalyst suspended in 100 ml of 1 M NaOH, which was
bubbled through with CO2 gas for 30 minutes before being irradiated with short-wavelength
UV light for 5 hours. The resulting solutions generated by each catalyst were examined using
GC-MS to measure the concentration of methanol. These results were compared to control
trials conducted with each catalyst, in which an inert gas was bubbled through the solution
instead of CO2. Data collection is currently ongoing, and at this time no conclusions can be
reached on whether TiO2 or Cr3C2 MXene is a more effective photocatalyst to produce
methanol from CO2.

Kim, H., Sajid, M., Kim, K., Na, K., & Choi, K. (2017). Linear humidity sensor
fabrication using bi-layered active region of transition metal carbide and
polymer thin films. Sensors and Actuators B: Chemical, 252, 725-734.
https://doi.org/10.1016/j.snb.2017.06.052
Lais, A., Gondal, M., Dastageer, M., & Al-Adel, F. (2018). Experimental
parameters affecting the photocatalytic reduction performance of CO2 to
methanol: A review. International Journal of Energy Research, 42, 20312049. https://doi.org/10.1002/er.3965
Li, N., Azofra, L., Chen, X., MacFarlane, D., Zhao, X., & Sun, C. (2016). d2,
d3, and d4 M3C2 Transition Metal Carbides (MXenes) as Catalysts for CO2
Conversion into Hydrocarbon Fuels: A Mechanistic and Pre-dictive DFT
Study. Materials Science. Retrieved from https://arxiv.org/abs/1606.04834
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Filtering Salt Water Using Water Electrolysis
Keivan Malhani, Andrew Webster
With the demand for freshwater growing, a safe, reliable way of producing salt water needs to
be created. Current systems of water desalination are expensive to run and take enormous
amounts of time. The purpose of this experiment is to explore filtering salt water using water
electrolysis as a means of cleaning and purifying water. The independent variable is varying
voltage, and the dependent variable is the time it takes for 1 ml to be produced. The
procedure consists of running a current through a 0.6 M NaCl saltwater solution, which in turn
delivers hydrogen and oxygen gas which then bubbled into eudiometers, stopping the timing
when the gas produced equaled 1mL. The results gathered from the experiment showed an
exponential relationship between voltage and hydrogen gas production. This is shown in the
means for the data; the 1.5-volt battery produced 1 ml of gas in 1956 seconds while the 30volt battery produced the same amount of gas in 82.03 seconds. This lead to the conclusion
that the voltage in the process of electrolysis using a 0.6 M aqueous solution of sodium
chloride has a charge of 1.5V, 6V, 9V, 12V, 15V, and 30V passed through it, then the
production of clean water will increase proportionally, is accepted based on the statistical
p<0.05 showing significance in the data. Further research includes, How does gas production
increase with even higher voltages? And, How to safely combust hydrogen and oxygen back
together?
Markham, D. (2018, October 11). Water Treatment System Uses Salt and Electricity to
Provide Clean Drinking Water to Thousands. Retrieved from
https://www.treehugger.com/clean-technology/water-treatment-system-uses-salt-andelectricity-provide-clean-drinking-water.html
Future cost and performance of water electrolysis: An expert elicitation study. (2017,
November 22). Retrieved October 24, 2018, from
https://www.sciencedirect.com/science/article/pii/S0360319917339435
Yuvaraj, & Santhanaraj. (2014, September 24). A systematic study on the electrolytic
production of hydrogen gas by using graphite as an electrode. Retrieved December 2, 2018,
from http://www.scielo.br/scielo.php script=sci_arttext&pid=S1516-14392014000100012
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The Efficiency of Iron Oxide Nanoparticles in Drug Delivery
Alexandra Ashley
While infections are often treated with an oral antibiotic, some may occur deep within the
body tissues and require invasive surgery to treat. The purpose of this research was to create
a safer way in treating these infections through the use of magnetic nanoparticles as a
delivery method of antibiotics to hard to reach places in the body.
Iron oxide nanoparticles were combined with sodium alginate to create spheres using the
process of reverse specification. These spheres with injected with an antibiotic. Spheres
were placed on petri dishes containing Staphylococcus and their movement directed to a
desired location via magnets. This was also repeated on plates in which the antibiotic sphere
was placed on a piece of sausage-casing which served as a membrane such as that of the
intestine. After incubation at 31˚C for 24 hours, zones of inhibition were measured.
The null hypothesis, iron oxide spheres would have no effect in drug delivery, was refuted.
Both plates with membranes and without membranes displayed successful drug delivery after
sphere placement via magnet. The zones of inhibition averaged 30.7 millimeters in diameter.
Hence spheres containing iron oxide nanoparticles as well as antibiotic may provide a
treatment to areas of infection which are located in difficult to reach locations because their
placement can be directed by a magnet.

Chen D., Tang Q., Li X., Zhou X., Zang J., Xue W., Xiang J. and Guo C., (2012)
Biocompatibility of Magnetic Fe‐O‐ Nanoparticles and Their Cytotoxic Effect on MCF-7
Cells. International Journal of Nanomedicine. 2012; 7:4973-4982.
De Jong W. H. and Borm P.J. (2008) Drug Delivery and Nanoparticles: Applications and
Hazards. International Journal of Nanomedicine. 2008; 3(2): 138-149.
Ki V. and Rotstein C. (2008) Bacterial Skin and Soft Tissue Infections in Adults: A Review of
their Epidemiology, Pathogensis, Diagnosis, Treatment and Site of Care. Canadian Journal
of Infectious Diseases and Medical Microbiology. 2008; 19(2): 173-184
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The Effect of Curcumin Powder on Alzheimer’s Disease
Kailyn Clark, Kaushiki Valluri
The purpose of this experiment is to observe the effects of regular Turmeric powder and
Turmeric powder with bioperine on Caenorhabditis elegans with induced Alzheimer's
disease.
The experiment consists of 15 petri dishes, all containing an equal amount of Caenorhabditis
elegans. Petri dishes #1-5 will be pre-treated with the Turmeric bioperine mixture. Petri
dishes #6-10 will be pretreated with regular Turmeric powder and petri dishes #11-15 will be
the control group. The pre-treated C. elegans will then go under UVB lights for a certain
amount of time and then their movements will be compared to the control groups. Our
Independent variable in this experiment are both Turmeric powders and the Dependent is the
amount of C. elegans that retain their withdrawal response when tapped.
The C. elegans that were treated with the Turmeric powder with Bioperine retained more of
their withdrawal response then the C. elegans that were treated with regular Turmeric
powder.
This data supports the experimental hypothesis that was predicted before the experiment
was performed. The Independent variable did in fact influence the dependent variable and
shows that Turmeric powder help to prevent oxidative stress, which is one of the main
causes of Alzheimer's. One of the major errors though was the dispersion of the Turmeric
mixtures in each petri dishes and the amount of light each petri dish got as we only had two
UVB lamps on hand and some petri dishes got more light than others.
Does Turmeric powder with Bioperine affect vertebrates with the actual strand of the
Alzheimer's disease and not just induced memory loss in C. elegans?

College of Biological Sciences. (2019, February 14). Retrieved from
https://cbs.umn.edu/cgc/what-c-elegans
Heck, D. E., Vetrano, A. M., & Mariano¶, T. M. (2003, June 20). Diane E. Heck. Retrieved
from http://www.jbc.org/content/278/25/22432.long
Reactive Oxygen Species (ROS). (n.d.). Retrieved from
https://www.rndsystems.com/resources/articles/reactive-oxygen-species-ros
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The Relationship Between Cause of Death and the Rate of Decomposition
John Dyson, Kamal Haruna

Every 30 minutes someone in the United States is murdered. Over 35% of
these murders go unresolved. Cause of Death is important in determining the
M.O. of a serial killer, signature aspect, and signature behavior, which give
insight to the theme or motive of an offense. This experiment seeks to
determine if the cause of death affects the rate of decomposition in
Lumbricus terrestris i.e. the common earthworm. 50 worms were terminated
by five different means: blunt force trauma, overheating, poisoning,
decapitation, and freezing. The remains were put into litterbags and tagged.
The worms were weighed at various stages: perimortem, postmortem, and
after exhuming the remains, respectively. Worms were buried at a 12” depth.
Worms were exhumed after 6 days of decomposition. The remains were
dried after they had been exhumed. Dissections were performed to observe
the decompositions of the organs. Preliminary data indicated that the worms
had a notable decrease in weight as well as differentiation of the stage of
decomposition of individual organs across the spectrum of methods. A
second trial is currently being performed to validate previous findings.

Ferreira, M. T., & Cunha, E. (2013). Can we infer post mortem interval on the
basis of decomposition rate? A case from a Portuguese cemetery. Forensic
Science International, 226(1-3). doi:10.1016/j.forsciint.2013.01.006
Mann, R. W., Bass, W. M., & Meadows, L. (1990). Time Since Death and
Decomposition of the Human Body: Variables and Observations in Case and
Experimental Field Studies. Journal of Forensic Sciences, 35(1).
doi:10.1520/jfs12806j
Vass, A., Barshick, S., Sega, G., Caton, J., Skeen, J., Love, J., & Synstelien,
J. (2002). Decomposition Chemistry of Human Remains: A New Methodology
for Determining the Postmortem Interval. Journal of Forensic Sciences, 47(3),
542-553. Retrieved from https://doi.org/10.1520/JFS15294J
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The Efficacy of Murraya koenigii on the Mitigation of Oxidative Damage and
Promotion of Longevity in C. elegans
Sai Gajula
With the rapid rise of the aging population of America and the increasing financial burden of
geriatric care, it is imperative for our country to be on the forefront of developing innovative
methods to make healthy aging a reality. The free radical theory claims that oxidative
damage induced by endogenous reactive oxygen species causes a series of physiological
changes associated with aging. Murraya koenigii (L.) Spreng (MK) is a pungent plant that is
popular in the cuisines of South Asia. As a plentiful source of carbazole alkaloids and other
polyphenols, its leaf has displayed significant anti-oxidative properties in vitro. The aim of the
experiment was to evaluate the potency of MK as a deterrent of free-radical damage and its
promotion of lifespan of the common aging model, Caenorhabditis elegans. Worms were
divided into 5 experimental groups (n=40) each treated with different pharmacological doses
of MK extract with Vitamin C and distilled water as controls. MK’s effect on the nematodes’
longevity was conducted using an alternate-day survival score on an age-synchronized
cohort. Each group was also subjected to a chemotaxis assay as a marker of the general
functioning of synchronized worm groups. The role of MK as a protectant against oxidative
stress induced by Juglone was evaluated through a survival assay. A statistical comparison
between the lifespans, chemotactic activity, and oxidative stress resistance will be performed.
Data collection is underway An association between MK use and improved indices of
senescence would pave the way for preemptive treatments towards healthy aging.

Rathor, L., Akhoon, B. A., Pandey, S., Srivastava, S., & Pandey, R. (2015). Folic acid
supplementation at lower doses increases oxidative stress resistance and longevity in
Caenorhabditis elegans. Age, 37(6), 113. http://doi.org/10.1007/s11357-015-9850-5
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The Effect of Music on the Symptoms of Alzheimer's Disease
Benjamin Goldberger
Alzheimer’s Disease is one of the most common diseases in the United States of America,
with 5.7 million Americans living with the disease every day. Alzheimer’s Disease is officially
“defined by the presence and interplay of both amyloid plaques and neurofibrillary tangle
pathology.” In this experiment, Drosophila melanogaster will be used to model Alzheimer’s
Disease. The D. melanogaster will be genetically modified to produce amyloid plaques and
tau proteins that create Alzheimer’s Disease in humans. There will be six testing groups, two
being wild type Drosophila melanogaster and four being genetically modified Drosophila.
Each group will be exposed to an F3 music note for a different amount of time. The testing
will occur every day, and the recording of data will happen every Wednesday and Friday for
seven weeks. Group one of the wild type will not be exposed to any tone, while the second
group will be exposed to the tone for 30 minutes. Group one of the genetically modified D.
melanogaster will not be exposed to any tone. Group two will be exposed to the tone for 5
minutes. Group three will be exposed to the tone for 30 minutes, and group four will be
exposed to the tone for 60 minutes. In order to collect qualitative data, the D. melanogaster
will be knocked down to the bottom of the vial. The time it takes for the majority of the flies to
climb back to the top of the vial will be recorded every Wednesday and Friday for each group.
The expected outcome of this experiment is the longer that the genetically modified D.
melanogaster are exposed to the tone, the faster their reaction time will get. Other
experiments can expand on this experiment by testing the effect of different frequencies or
testing the effects music has on other diseases.

Drummond, E., & Wisniewski, T. (2016). Alzheimer's disease: experimental models and
reality. Acta neuropathologica,133(2), 155-175.
Facts and Figures. (n.d.). Retrieved December 10, 2018, from https://alz.org/alzheimersdementia/facts-figures
Lv, F., Yang, X., Cui, C., & Su, C. (2017). Exogenous expression of Drp1 plays
neuroprotective roles in the Alzheimer's disease in the A&beta;42 transgenic Drosophila
model. PloS one, 12(5), e0176183. doi:10.1371/journal.pone.0176183
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Investigating the Effect of Fucoidan on Lewy Body Dementia
Amber Gulati
It has been shown that the administration of Padina pavonica (Peacock’s Tail Seaweed)
resulted in improved climbing abilities in Drosophila melanogaster models of Lewy Body
Dementia (LBD). LBD is a neurodegenerative disease caused by the aggregation of alphasynuclein proteins in the cerebral cortex. After investigating P. pavonica, it was discovered
that fucoidan – a sulfated polysaccharide – was abundant in this seaweed. Fucoidan has
numerous health benefits, including slowing blood clotting, preventing cancerous cell growth,
and exhibiting neuroprotective properties. The focus of this study is the effect of fucoidan on
LBD Drosophila models and assessing if fucoidan is the active component in P. pavonica.
Drosophila will be fed fucoidan, and the effect will be analyzed using a climbing assay. This
study has four treatment groups: control, or “healthy”, flies on standard food or fucoidan food
and experimental, or “sick”, flies on standard food or fucoidan food. Both control treatments
have been completed, and the data shows the expected results - successful mobility.
Experimental data collection is in progress. If the hypothesis is supported, then the
information gathered from this study could significantly aid future research studies, provide
more accessible and cheaper treatments for neurodegenerative diseases, and better the
quality of life for the affected population.
Cauchi, Ruben J. (2016). Extracts from two ubiquitous Mediterranean plants ameliorate
cellular and animal models of neurodegenerative proteinopathies. Neuroscience Letters.
doi:10.1016/j.neulet.2016.11.058
Li, H., Ding, F., Xiao, L., Shi, R., Wang, H., Han, W., & Huang, Z. (2017). Food-Derived
Antioxidant Polysaccharides and Their Pharmacological Potential in Neurodegenerative
Diseases. Nutrients, 9(7), 778. doi:10.3390/nu9070778
What is LBD?. (2016). Lewy Body Dementia Association. Retrieved from
https://www.lbda.org/go/what-lbd-0
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Taste Preference and Obesity in Drosophila melanogaster
Madison Guyton, Kirsten Husted
Many mammals prefer sweetness over bitterness when given the choice. This is an innate
response, but it can also be developed over time. The consumption of sweetness has the
ability to motivate mammals to consume more, showing the importance of this taste. Glucose
is a profound source of energy and plays a major role in nutrition. The sweet taste exists to
find edible carbohydrate calories.
In opposition, most mammals unconsciously link the taste of bitterness with poison. This
scares the animals away from any bitter taste. Because of this, animals have a wide range of
sensitivity to bitterness.
Fruit flies’ have the same genetic makeup, in both growth and structure, as mammals.
Because of this, the result of the fruit flies’ preference pertaining to bitterness of sweetness
will be linked to the result of human obesity due to a preference of one over the other. The
ability to taste or to not taste bitterness is already linked with obesity in humans, but we will
connect the preference of either bitterness or sweetness over the other with obesity, rather
than the ability to taste bitterness, in humans. With this, we will be able to see how a
preference affects is taste affects human obesity.
We plan to answer the question: do Drosophila melanogaster prefer bitterness or sweetness
in their food sources and how does the preference affect their weight? We plan to link this to
human preference and how the preference affects human obesity. We will do this by first
acquiring ten D. melanogaster, glucose, coconut oil, vinegar, and a box to conduct the
experiment in. We will measure the weight of each D. melanogaster and find an average for
the group. This will be used to show weight gain or loss when compared to measurements
after experimentation. We will then serve the D. melanogaster coconut oil with glucose in a
dish on one side of the box and vinegar in a dish on the other side of the box. This
experiment will be conducted over a one week time period. Throughout this week, we will
record data and observations of preference of either the coconut oil and glucose or the
vinegar as well as any weight gain or loss. At the end of the week, we will measure the
weight of each D. melanogaster and find a post experiment group average. This data will be
examined, a conclusion will be formed, and the data will be shared.
Catching flies with vinegar. (2019, February 05). Retrieved from
https://www.sciencedaily.com/releases/2019/02/190205134003.htm
McQuaid, J., & McQuaid, J. (2015, January 20). Why Do We Like Bitter Foods? Retrieved
from https://slate.com/technology/2015/01/why-do-we-like-bitter-foods.html
(2004, March 02). Retrieved from https://www.koshland-sciencemuseum.org/sites/all/exhibits/exhibitdna/intro03.jsp

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).

408X12
Biomedical & Health
Sciences
400

LCPS RSEF OFFICIAL ABSTRACT - 2019
What is the effect of garlic juice on the growth inhibition of E. coli using the agar
plate method?
Eleanor Harrison
The focus of this study is determining if garlic juice can be used as a supplement with the
treatment use of antibiotics in infections of E. coli such as food poisoning and lethal mastitis
in cattle. Garlic juice was chosen because previous studies have shown that it contains
antimicrobial properties and can be an immunostimulant. The independent variables of the
study were pure garlic juice and antibiotic Nuflor. The dependent variable was the diameter of
the zone of inhibited growth around the filter paper disks in the agar plates. The control group
was untreated filter paper disks. The procedure followed was inoculating the agar plates by
full coverage swabbing of the E. coli. The plates were incubated for 150 hours. The garlic had
an average inhibited growth diameter of 5.2 mm and the average for Nuflor was 9.2 mm. The
control group had an average of 0.6 due to an outlier of 20 mm while the rest had a diameter
of 0 mm. An ANOVA test was performed, the p-value found was 0.001403 which is less than
a p-value of 0.5 proving the data is statistically significant. The Hypothesis was If garlic juice
is used as the antibiotic agent tested on a culture of E. coli then the zone of inhibition will
have a larger diameter in a culture of E. coli in comparison to the control group with no
treatment. A further study should be done where garlic juice and Nulfor combined are tested.
Afshar Mirzaei-Aghsaghali, Syed Alireza Syadati, Hasan Fathi, Sohrab Rasouli, Mohammad
Sadaghian and Mohamad Tarahomi, 2012.Garlic in Ruminants Feeding. Asian Journal of
Biological Sciences, 5: 328-340.

Maunsell, F., Woolums, A., Francoz, D., Rosenbusch, R., Step, D., Wilson, D., & Janzen, E.
(2011). Mycoplasma bovis Infections in Cattle. Journal of Veterinary Internal Medicine, 25(4),
772-783. doi:10.1111/j.1939-1676.2011.0750.x

PFÜTZNER, H., & SACHSE, K. (1996). Https://www.oie.int/doc/ged/D9106.PDF
[Mycoplasma bovis as an agent of mastitis, pneumonia, arthritis and genital disorders in
cattle].
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The Effects of Long-term Parental Stress on Offspring Obesity
Erin Harrison
In 2009, 68.5% of American adults were either overweight or obese. Obesity can
lead to many health problems, including type 2 diabetes, heart disease, and high
cholesterol levels. Although obesity has many physiological contributors, including a
sedentary lifestyle and excessive eating, there are also genetic and epigenetic
mechanisms that can contribute to obesity. This study examines a possible link
between parental stress, which has been shown to cause epigenetic modifications
relating to increased adiposity (Kubota, 2016), and obesity in the offspring.
Drosophila melanogaster, the fruit fly, was used as a model organism, since their fat
storage system is similar to humans, and their genome can undergo epigenetic
modifications. In this study, a control group of Canton-S WT flies were measured for
fat levels using a buoyancy assay, in which third instar larvae are placed into a
sucrose solution. High numbers of floating larvae correspond to high levels of stored
fat. This control group’s results were measured against two generations of the
descendants of Drosophila that endured either thermal or nutrition deprivation
stress, the four experimental groups. These four groups were measured against a
group of larvae with a high fat content from consuming a high-sugar diet. So far,
control data has been collected, which has shown that, at all concentrations, the
positive control group has higher floater ratios than the negative control group. This
confirms the efficacy of my assay.

Godfrey, K. M., Costello, P. M., & Lillycrop, K. A. (2015). The developmental
environment, epigenetic biomarkers and long-term health. Journal of
developmental origins of health and disease, 6(5), 399-406.
Hazegh, K.E., Reis, T. (2016). A Buoyancy-based Method of Determining Fat
Levels in Drosophila. .J. Vis. Exp. (117), e54744.
Öst, A., Lempradl, A., Casas, E., Weigert, M., Tiko, T., Deniz, M., Pantano,
L., Boenisch, U., Itskov, P.M., Stoeckius, M., et al. (2014). Paternal diet
defines offspring chromatin state and intergenerational obesity. Cell 159,
1352–1364.
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Effect of Blue Light on the Growth Rate of Cutibacterium acnes
Nicholas Heishman
Millions of people are diagnosed with acne vulgaris each year. Acne vulgaris is a
skin condition formed when the bacteria Cutibacterium acnes is trapped in your skin
pores by dirt and grease. Cutibacterium acnes will then cause an outbreak of acne
which can cause stress and infection in the afflicted person. The goal of this
experiment was to test whether blue light had any affect on the growth of
Cutibacterium acnes and if it could be used as a non-invasive and safe alternative
treatment for acne vulgaris. Twenty tubes of nutrient broth were inoculated with
Cutibacterium acnes and kept in a dark, anaerobic environment at 37 degrees
celsius to simulate the conditions found under the skin. Ten of the tubes were
exposed to blue light for thirty minutes every twenty four hours for six days. Ten
tubes were kept in a dark environment with no light. Every 24 hours the test tubes
were exposed to light and the amount of light that passed through each tube was
measured with a photometer. Two uninoculated tubes were used as a negative
control group. Agar samples from each of the 22 tubes were collected and
spectrophotometry was performed. Testing is ongoing.

Eckberg, T. J. (1969). The dangerous triangle (still dangerous). JAMA, 209
(4), 561-561.
Elman, M., Slatkine, M., & Harth, Y. (2003). The effective treatment of acne
vulgaris by a high-intensity, narrow band 405-420 nm light source. Journal of
Cosmetic and Laser Therapy, 5(2), 111-117. doi:10.1080/14764170305509
Kleinpenning, M. M., Smits, T., Frunt, M. H., Van Erp, P. E., Van De Kerkhof,
P. C., & Gerritsen, R. M. (2010). Clinical and histological effects of blue light
on normal skin. Photodermatology, photoimmunology & photomedicine, 26
(1), 16-21.
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Which Cleaning Method of Romaine Lettuce Removes the Greatest Quantity of
E.coli?
Jacquelyn Himmel
The purpose of the project I conducted was to test the three most popular/recommended
cleaning methods for romaine lettuce (blanching, the use of a lettuce spinner, and a
vegetable brush) with a control of a simple rinse under tap water. Testing these cleaning
methods on cultured romaine lettuce pieces will conclude whether a specific cleaning routine
is needed in order to consume romaine lettuce. Through a tedious process of concentrating
an agar solution with Bioluminescent E.coli, a bright/noticeable culture was achieved in order
to properly measure growths on lettuce. The solution was applied on pre-cut pieces of
romaine lettuce, left to culture for 48 hours, and then analyzed for E.coli growths. The
growths were evaluated in a dark room with a black light shined on the sealed petri dishes
and measured with ruler. Finally, the cultured pieces were separated and washed with
different methods, to be analyzed/measured 24 hours later.
Since an abundance of dedication was spent on creating a very bioluminescent Escherichia
coli solution, the measuring was a simple process, both before washing and after. During the
post-cleaning measuring, it was found that almost all the E.coli was still present on the
cleaned romaine lettuce pieces. The 1 millimeter wide puddles of E.coli on the vegetable
brushed cleaned pieces were removed after the cleaning, however, one the pieces had a
new ½ mm spots on it. Another aspect that will need to be examined is whether the
Escherichia coli continues to grow after 48-72 hours. The greatest impact I hope to have is
that an effective cleaning method will be narrowed down in order to reduce the paranoia
when eating romaine lettuce because consumers will know that the vegetable has been
cleaned properly.

Office of the Commissioner. (n.d.). Consumer Updates - 7 Tips for Cleaning Fruits,
Vegetables. Retrieved from
https://www.fda.gov/ForConsumers/ConsumerUpdates/ucm256215.htm
Wachtel, M. R., Whitehand, L. C., & Mandrell, R. E. (2002). Association of Escherichia coli
O157:H7 with Pre Harvest Leaf Lettuce upon Exposure to Contaminated Irrigation Water.
Journal of Food Protection,65(1), 18-25. doi:10.4315/0362-028x-65.1.18
Williams, Robin C., et al. “Illness Outbreak Associated with Escherichia Coli O157:H7 in
Genoa Salami.” CMAJ, CMAJ, 16 May 2000, www.cmaj.ca/content/162/10/1409.short.
“Effective Inhibition of Salmonella Typhimurium in Fresh Produce by a Phage Cocktail
Targeting Multiple Host Receptors.” Egyptian Journal of Medical Human Genetics, Elsevier,
22 Aug. 2018, www.sciencedirect.com/science/article/pii/S0740002017310602.
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The Effect of Antioxidants on the Lifespan of Fruit Flies Who Have Been Exposed to
Smoke
Victoria Gonzales, Lakshmi Jagarlamudi
Smoke that comes from burnt wood contains tiny particles and gases that can have serious
health effects when breathed/inhaled for long periods of time. Our purpose of this project was
to determine whether antioxidants can prolong the life span of individuals who have been
exposed to smoke for long periods of time. We are testing to observe whether antioxidants
given to fruit flies will prolong their life span compared to fruit flies who have not been given
antioxidants. We will conduct this experiment by gathering 20 vials that contain the proper
nutrients needed for fruit flies to live as well as a net in order for them to be able to move
around. Label five of the vials control, another five with smoke, no antioxidants, another five
without smoke, with antioxidants, and another five with smoke, with antioxidants. Take about
200 fruit flies divide into groups of 20 and then place the groups of fruit flies into its specified
vial. According to the labels specification begin to expose them to smoke, antioxidants or
both smoke and antioxidants. Using the “Smoking Gun” machine made by Breville, you will
place wood chips and paper into the large opening and get the machine started. Prior to
using the machine, feed the antioxidants to the flies.Using the smoke tube direct the smoke
into the vials needed for about 2 minutes.After that seal up the vials.As per the labels,
continues to expose them to smoke, or antioxidants, or both smoke and antioxidants. Record
how long after smoke exposure the fruit flies lived in order to determine their lifespan. Record
your results and come to a conclusion of whether antioxidants effects the lifespan of the fruit
flies. Using different percent antioxidants, we have experimented and concluded that higher
percent levels of the antioxidants kills the fruit flies quicker as opposed to lower percent fruit
flies. 0.02 % antioxidants killed the fruit flies within 10 days, 0.05% antioxidants killed the
fruit flies within 8 days, 0.1% antioxidants killed the fruit flies within five day. Lastly, 0.15%
antioxidants killed the fruit flies within two days. This data collected helps determine that
0.02% antioxidants is needed for our experiment. At this point in our experiment we do not
have enough data to come to a conclusion upon our project.

Bartosz Grzegorz & Izabella sadowska-bartosz (2014). Effect of antioxidants
supplementation of aging and longevity. BioMed Research International. Vol (2016). pp.page
(14). https://doi.org/10.1155/2016/406680
Sige Zou (20017). Mechanisms of Ageing and Development. Comparative Approaches to
Facilitate the Discovery of Prolongevity Interventions: Effects of Tocopherols on Lifespan of
Three Invertebrate Specie’s. Vol 12818862 pp. Pages (222-226) https://doi.org/10.1016/smad.2006-11.026
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Flu Vaccine Mathematical Modeling in Relation to Herd Immunity Data and
Correlations in Flu Vaccination Data
Brendan Jamieson
The purpose of this project is to determine a creation between influenza vaccine efficacy data
and vaccine rate data. As well as creating a mathematical model to compare influenza
vaccination rates and herd immunity. I have Collected influenza vaccine data from various
reliable sources such as CDC and The Henry J. Kaiser Family Foundation and then compiled
this data into a data collection software. Since the abundance of dedication was spent on
data collection and finding reliable sources further time is needed to determine a correlation
of the influenza vaccine data and create a mathematical model. The correlations will be
calculated using r^2 values and the mathematical model will be calculated by comparing
different sets of variables and creating and comparing multiple equations.
Preliminary data shows that Rhode Island, Colorado, and Connecticut have the highest
vaccination rates with an average of 55.1%, 48.3%, and 51.1% respectively. Data also shows
that other than Washington D.C. Nevada has the highest urban population percentage with
94.2% and Maine has the lowest urban population percentage with 38.7%. Both of these
states score consistently in the middle rage for yearly influenza vaccine efficacy. Overall the
flu vaccine debate is very relevant in today’s society. The overall purpose of this study is to
discover correlations and educate the public on the importance on influenza vaccinations and
vaccinations in general.
Center for Disease Control and Prevention. (2018, September 27). 2010-11 through 2017-18
Influenza Seasons Vaccination Coverage Trend Report. Retrieved from CDC:
https://www.cdc.gov/flu/fluvaxview/reportshtml/trends/index.html
Iowa State University. (2010). Urban Percentage of the United States. Retrieved from Iowa
State University: https://www.icip.iastate.edu/tables/population/urban-pct-states
Rubio. (2012). The Vaccination Coverage Required to Establish Herd Immunity Against
Influenza Viruses. Preventive Medicine, 72-77
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The Effect of Essential Oils on the Beta-Amyloid-Induced Pathological Behaviors in
the Transgenic C. elegan Model
Lydia Kuo

Alzheimer’s Disease (AD) is a progressive, neurodegenerative disease that
destroys memory and other important mental functions. A hallmark of the
disease is beta amyloid (A&beta;) plaques. A&beta; is formed from the
breakdown of Amyloid Precursor Protein (APP) and is found in the brain. The
protein fragments collect between neurons in the brain, disrupting
communication, and eventually causing neuronal death. Essential oils,
primarily rosemary and lavender, have shown promise to inhibit A&beta;
plaques as shown by a study where the cognitive function of human
participants with AD improved after aromatherapy of both rosemary and
lavender essential oils. Additionally, over-expression of A&beta; is linked to
oxidative stress, and several genes and drugs that decrease oxidative stress
and A&beta; toxicity in C. elegans may similarly decrease A&beta; toxicity in
humans. Rosemary oil specifically protects neurons against oxidative stress.
The transgenic C. elegan model is used because it expresses human
A&beta;. In strain cl4176, paralyzation occurs when the temperature is
upshifted and A&beta; deposits form in the muscle cells of the nematode. A
paralyzation assay will be performed to assess the effect of the essential oils
on A&beta;. The C. elegan model will ingest both essential oils, and inhale
both essential oils via aromatherapy.

Dostal, V., & Link, C. D. (2010). Assaying &beta;-amyloid toxicity using a
transgenic C. elegans model. Journal of visualized experiments : JoVE, (44),
2252. doi:10.3791/2252
Habtemariam S. (2016). The Therapeutic Potential of Rosemary (Rosmarinus
officinalis) Diterpenes for Alzheimer's Disease. Evidence-based
complementary and alternative medicine : eCAM, 2016, 2680409.
Jimbo, D., Kimura, Y., Taniguchi, M., Inoue, M., & Urakami, K. (2009). Effect
of aromatherapy on patients with Alzheimer’s disease. Psychogeriatrics,9(4),
173-179. doi:10.1111/j.1479-8301.2009.00299.x
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The Effect of Astrocyte Quantity on Motor Defects in Spinal Muscular Atrophy
Sidney Meyer
The mechanisms behind the degeneration of motor neurons in spinal muscular atrophy
(SMA), a fatal disease in children, are not well-understood. Heightened levels of D-class
cyclins have been found in SMA. D-cyclins promote mitosis; however, since motor neurons
are post-mitotic (non-dividing) cells, D-cyclins provoke programmed cell death (apoptosis).
Astrocytes, which attach to motor neurons and release D-class cyclins, may be an antagonist
in SMA. Drosophila melanogaster (fruit fly) mutants—one with decreasing quantities of
astrocytes, one with SMA-like motor defects, and a hybrid of both—were used to test the
effects of decreasing astrocyte quantity on SMA-related motor defects. Motor defects were
detected with a climbing assay. The brains of each test group were dissected and an
astrocyte-specific mRNA, alrm, used as a cDNA template and quantified in a qPCR of the
population of Drosophila brains to approximate astrocyte quantity. A comparison of the
climbing success rate and the quantity of astrocytes in each model group was performed to
determine if the severity of motor defects correlated with the quantity of astrocytes. Data
collection is ongoing, but current results confirm the presence of motor defects in SMA-model
Drosophila. The potential relationship between astrocyte quantity and motor defects could
provide new therapeutic targets.

Ciapa, B. & Granon, S. (2018). Expression of Cyclin-D1 in Astrocytes Varies
During Aging. Frontiers in Aging Neuroscience, 10(104), 1-11. doi:
10.3389/fnagi.2018.00104
Foo, L. C. (2017). Cyclin-dependent kinase 9 is required for the survival of
adult Drosophila melanogaster glia. Scientific Reports, 7. doi:
10.1038/s41598-017-07179-8d
Hor, J. H., Soh, E. S. Y., Tan, L. Y., Lim, V. J. W., Santosa, M. M., … & Ng,
S. Y. (2018). Cell cycle inhibitors protect motor neurons in an organoid model
of Spinal Muscular Atrophy. Cell Death and Disease, 9(11), 1-12. doi:
10.1038/s41419-018-1081-0
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The Development of a Hydrogel Bandage for the Treatment of Open Wounds
Samuel Ochoa
Open wounds present unique issues in treatment. While attempting healing, often
surrounding tissue dries and the possibility of bacterial infection is great. To eliminate some
of these issues, the intent of this research was to create an antibiotic-infused hydrogel which
would protect wounds while delivering antibiotics.
Sodium alginate was mixed with gentamycin and poured into a mold. Calcium lactate was
sprayed on top of this mixture to create a hydrogel infused with antibiotics. Plates were
streaked with E. coli then one centimeter by one centimeter hydrogel squares were placed on
the center of the plates. Plates were incubated and zone of inhibition measured. The
resultant zones of inhibition ranged from 1.2 to 2.9 centimeters in size. The average zone of
inhibition was 1.83 centimeters in size. Hence the creation of a hydrogel which would help a
wound area stay moist, that would encourage healing and deter bacterial growth was
successful. Further research would entail the development of a spray-on hydrogel for
portability. This may be useful in situations such as combat or hiking when the nearest
medical center is miles away.

Bhattacharya, S. 2012. Wound Healing Through the Ages. Available online at:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3495363/
Mayo Clinic. 2018. Sepsis. Available online at: https://www.mayoclinic.org/diseasesconditions/sepsis/symptoms-causes/syc-20351214
World of Wounds. 2014. Wounds – How to Care for Them. Available online at:
https://www.betterhealth.vic.gov.au/health/conditionsandtreatments/wounds-how-to-care-forthem
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The Effects of CU-CPT8m on Apoptosis in Ulcerative Colitis Induced Danio rerio
Embryos
Chaitrali Patil
Ulcerative Colitis (UC) is a debilitating autoimmune disease that causes long-lasting
inflammation and sores along the lining of the digestive tract. Although there is no known
cure, treatments consist of immunosuppressive drugs to reduce inflammation. However, the
effects of these short-term medications have initiated research into new methods of
treatment. A new, drug-like molecule, CU-CPT8m, has been proven to positively affect
patients with rheumatoid arthritis and other autoimmune diseases. CU-CPT8m suppresses
inflammatory responses by inhibiting TLR8, a toll-like receptor, which plays an important role
in the innate immune system and increases apoptosis. This novel molecule has not been
tested against UC, however, it is hypothesized that CU-CPT8m will decrease apoptotic
epithelial cells in UC. Danio rerio, have an intestinal tract similar to mammals, and are used
as effective models of intestinal tract diseases. Dextran Sulfate Sodium (DSS), a watersoluble polysaccharide, can increase the immune response associated with UC in the
intestinal tract leading to increased apoptosis.

D. rerio embryos were exposed to DSS (0.5%) 3 days post fertilization (dpf) to stimulate the
immune response and increase apoptosis in intestinal epithelial cells. After 5 dpf, DSS
treated and control embryos were exposed to CU-CPT8m (10 &mu;M) and analyzed for
apoptosis (TACS Blue In Situ Apoptosis Detection (R&D Systems)) and development of the
digestive tract at 7 dpf. Results indicate that DSS treated embryos had underdeveloped
digestive tracts and increased apoptosis, while treatment with CU-CPT8m allowed the
digestive tract to grow normally (compared to the control) and subdued excessive apoptosis.
Hanyang, L., Xuanzhe, L., Xuyang, C., Yujia, Q., Jiarong, F., Jun, S., & Zhihua, R. (2017).
Application of Zebrafish Models in Inflammatory Bowel Disease. Frontiers in immunology, 8,
501. doi:10.3389/fimmu.2017.00501
Lee, C. S., Penberthy, K. K., Wheeler, K. M., Juncadella, I. J., Vandenabeele, P., Lysiak, J.
J., & Ravichandran, K. S. (2016). Boosting Apoptotic Cell Clearance by Colonic Epithelial
Cells Attenuates Inflammation In Vivo. Immunity, 44(4), 807-20.
Oehlers S.H., Flores M.V., Okuda K.S., Hall C.J., Crosier K.E. & Crosier P.S. (2011) A
Chemical Enterocolitis Model in Zebrafish Larvae that is Dependent on Microbiota and
Responsive to Pharmacological Agents. Dev Dyn 240, 288–298.
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The Effect of Polyphenol and E. coli on the Longevity of Drosophila melanogaster
Megan Pelletier
1.7 million people are affected by cancer annually. Although some forms of cancer are
unpreventable, most forms can be prevented. If people at risk for cancer take some
preventions, they can increase their lifespan and could prevent this disease totally. Though
these mutations can be caused by a variety of factors, free radicals are a common factor. But
recently, scientists have discovered that polyphenols have the capability to bind to said
radicals and neutralize them by stabilizing their outermost electron shelf. Neutralizing them
would stop oxidative stress and DNA damage that causes cancer. Also, there has been a
correlation between Escherichia coli and cancer levels. This experiment will test to see if E.
coli or polyphenol is more effective at decreasing genetic mutation through longevity of
Drosophila melanogaster. Four groups of D. melanogaster will be exposed to UV light, a
common carcinogen, while an additional group of D. melanogaster will not be exposed to the
carcinogen. Three of the four groups will either be exposed to E. coli, polyphenol, or a
combination of E.coli and polyphenol. The amount of days the D. melanogaster will be
measured and recorded. Because the experiment is still being conducted, conclusions
cannot be drawn. Despite this, it is hypothesised that the fifth group will have the longest
average longevity and the first group will have the shortest.

Forbes N. S. (2010). Engineering the perfect (bacterial) cancer therapy. Nature reviews.
Cancer, 10(11), 785-94.
Lü, J. M., Lin, P. H., Yao, Q., & Chen, C. (2009). Chemical and molecular mechanisms of
antioxidants: experimental approaches and model systems. Journal of cellular and molecular
medicine, 14(4), 840-60.
Song, S., Vuai, M. S., & Zhong, M. (2018). The role of bacteria in cancer therapy - enemies
in the past, but allies at present. Infectious agents and cancer, 13, 9. doi:10.1186/s13027018-0180-y
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The Effect of Food Dye on Alzheimer's
David Petropol
This experiment was conducted in order to find evidence of artificial food coloring causing the
beta amyloid peptide (A&beta;), commonly associated with Alzheimer’s, to be produced in
organisms. With evidence supporting artificial food coloring potentially causing hyperactivity
in children, the possibilities of their effects on organisms continue to grow. The independent
variable in the experiment was the type of food dye, the dependent variable was the
production of the A&beta; in the Caenorhabditis elegans, and the control group consisted of
C. elegans not subjected to food dye. For the procedure, food dye was placed inside of a petri
dish containing agar and C. elegans. Overtime, results were recorded by inspecting the C.
elegans to determine if any had produced the A&beta;. The results of the experiment yielded
no statistical data, as no C. elegans produced the A&beta;. The alternative hypothesis of the
experiment was if food dye was given to C. elegans, then the C. elegans would produce the
A&beta;. Because of the experiment yielding no statistical data, the alternative hypothesis
could not be supported. The independent variable influenced the dependent variable in other
ways, such as the rate of movement and the rate of reproduction, however it did not cause
the C. elegans to produce the A&beta;. If further research were to be done on this topic, there
should be greater focus on experimenting with the effects food dye have on the rate of
movement in organisms, as it correlates with the hyperactivity food dyes cause in children.
Alim, M. (2008, March 13). Retromer deficiency observed in Alzheimer’s disease causes
hippocampal dysfunction, neurodegeneration, and AB accumulation. Retrieved from
http://www.pnas.org/content/pnas/105/20/7327.full.pdf
Batemen, B. (2003, September 14). The effects of a double blind, placebo controlled, artificial
food colourings and benzoate preservative challenge on hyperactivity in a general population
sample of preschool children. Retrieved from
https://adc.bmj.com/content/archdischild/89/6/506.full.pdf
Burdick, D. (1991, June 21). Assembly and Aggregation Properties of Synthetic Alzheimer’s
A4/@ Amyloid Peptide Analogs. Retrieved from http://www.jbc.org/content/267/1/546.full.pd
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Investigating the Effect of Three Synthetic Dyes on Locomotor Ability in Axenic
Drosophila melanogaster
Anjana Rao
Concern over the widespread use of synthetic dyes in our diets has led to research on the
dyes’ effects on bodily systems. While dyes seem safe for ingestion by healthy individuals,
case studies suggest dye ingestion may exacerbate neuronal damage when an impaired gut
causes increased permeability to toxins. The present study investigates a possible
relationship between the intake of three common synthetic dyes (Brilliant Blue FCF, Allura
Red AC, and Tartrazine) and locomotor ability in a gut-impaired model of Drosophila
melanogaster (fruit flies). Locomotor ability is a good measure of coordination and
activity—two behavioral outputs that are altered when neurons are damaged by toxins making
their way through the gut. The gut microbiome of the flies was compromised by feeding
larvae on an antibiotic diet. A gut microbiome is essential for a healthy digestive system, so
this axenic (microbe reduced) model has poor gut health. Axenic flies and wild type flies were
fed on a standard fly medium made with 0, 0.10, 0.25, and 0.50 g/L dye concentrations.
Locomotor ability is measured through the use of a climbing assay. Drosophila will naturally
climb against gravity, but axenic flies fed on dyes may show increased hyperactivity (as in
case studies of ADHD) or decrease coordination (as in case studies of dyes causing cerebral
damage in gut-compromised individuals). A climbing rate will then be analyzed with use of
non-parametric Kruskal-Wallis and Mann-Whitney tests to check significant differences
between groups. Data collection is underway.
Bhatt, D., Vyas, K., Singh, S., John, P., & Soni, I. (2018). Tartrazine induced
neurobiochemical alterations in rat brain sub-regions. Food and Chemical Toxicology, 113,
322-327. doi:10.1016/j.fct.2018.02.011
Severance, E. G., Prandovsky, E., Castiglione, J., & Yolken, R. H. (2014). Gastroenterology
issues in schizophrenia: why the gut matters. Current Psychiatry Reports, 17(5), 27. doi:
10.1007/s11920-015-0574-0
Wang, J., Jackson, D. G., & Dahl, G. (2013). The food dye FD&C Blue No. 1 is a selective
inhibitor of the ATP release channel Panx1. The Journal of General Physiology, 141(5), 649656. doi:10.1085/jpg.201310966
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Effects of Methylfolate on Intestinal Apoptosis Repair in Drosophila melanogaster
Sydney Steinman

Drosophila melanogaster are commonly used as a model for human
intestinal disease, especially diseases that cause long term inflammations
such as Crohn's disease (CD) and Inflammatory Bowel Disease (IBD). A
cellular characteristic of these diseases is increased apoptosis, programmed
cell death, caused by cellular mutations that trigger cell death at mitotic
checkpoints. CD and IBD are frequently studied using induced apoptosis to
determine the cause, as well as a treatment for these conditions. Dextran
sodium sulfate (DSS) is commonly used to destroy the midgut by stripping
colonic epithelial cells that compose the outer layer of an intestine. IBD leads
to methylfolate deficiency since it is absorbed by the small intestine.
Methylfolate, water-soluble B-complex vitamin, is important for creating new
cells and making red blood cells. The effects of methylfolate on apoptosis
repair in DSS treated D. melanogaster are evaluated throughout this
experiment.
D. melanogaster were fed DSS for five days to induce intestinal apoptosis
and then fed methylfolate(33%) for eight days and compared to DSS control
groups with and without methylfolate. Treated D. melanogaster were
anesthetized, decapitated and dissected for midgut apoptosis observation in
intestinal tissue using 0.2% Trypan blue/PBS and observed under compound
microscope (Leica). Cells were isolated from the midgut of both treated and
control flies, fixed in a formalin free fixative, and observed using an in situ
Apoptosis Detection kit (Trevigen). Preliminary results indicate that apoptosis
was induced, and the cells treated with methylfolate were able to regenerate
more healthy cells than those treated with only DSS.
Apidianakis, Y., & Rahme, L. G. (2011, January 01). Drosophila melanogaster as a model for
human intestinal infection and pathology. Retrieved from
http://dmm.biologists.org/content/4/1/21
Steger, G. G., Mader, R. M., Vogelsang, H., Schöfl, R., Lochs, H., & Ferenci, P. (n.d.). Folate
absorption in Crohn's disease. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/8063027
Vasudevan, D., & Ryoo, H. D. (2016). Detection of Cell Death in Drosophila Tissues.
Methods in molecular biology (Clifton, N.J.), 1419, 131-44.
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The Relationship Between Histamine In Food and Drosophila Melanogaster Circadian
Rhythms
Maya Stolworthy, Manasvini Vantikommu
Histamine, hormone found in food and is associated with allergies. Research has reported
that histamine can also alter sleeping patterns. Antihistamines serve to block histamine
reuptake which causes drowsiness. Drosophila melanogaster (fruit fly) is an insect used to
understand circadian rhythms, also known as sleep-wake cycles. The purpose of this
experiment was to analyze whether histamine in food influences circadian rhythms. The claim
was that antihistamine foods would cause Drosophila to sleep longer. 20 fruit flies were
divided equally into 2 vials. One group was fed green apples; one group was fed mushrooms.
A camera was set up on an ethiscope. At 6 pm the Drosophila melanogaster were fed. At
7pm the camera was set to record their sleep schedule. At the end of the sleep period videos
were assessed. Fruit fly activity was measured in thirty-minute intervals. Every thirty minutes
the video was paused to assess the number of flies climbing the sides of the container (a
measure of restlessness). These trials were repeated three times. After videotaping the flies
for 9 days, data was collected by observing the videos. The activity of the fruit flies fed the
histamine rich was found to be 5.3% higher than the average activity level in the group fed
the antihistamine food. A Kruskal-Wallis Test was performed with the p-value being
extremely significant. Thus, it can be assumed that histamine in food influenced circadian
rhythm in this experiment. It is anticipated that ongoing research would validate this
conclusion.

Dubowy, C., & Sehgal, A. (2017). Circadian Rhythms and Sleep in
Drosophila melanogaster. Genetics, 205(4), 1373-1397.
doi:10.1534/genetics.115.185157.
St-Onge, M., Mikic, A., & Pietrolungo, C. E. (2016). Effects of Diet on Sleep
Quality. Advances in Nutrition, 7(5), 938-949. doi:10.3945/an.116.012336.
John, J., Wu, M. F., Boehmer, L. N., & Siegal, J. M. (2004). Cataplexy-active
neurons in the Hypothalamus: implications for the role of histamine in sleep
and waking behavior. Neuron, 42(4), 619-634.
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The Efficacy of Silkworm Cocoons for Antibiotic Preservation in Harsh Environmental
Conditions
Whitney Swain
Many developing nations do not have the financial means or resources to sustain widespread
use of antibiotics. In particular, storage and preservation are an issue. Many times, constant
refrigeration is a necessity. The purpose of this research was to determine whether silkworm
cocoons as an encapsulation method for antibiotic preservation could eliminate the constant
cold chain needed and provide a cost-effective way to ship and store antibiotics.
Penicillin was encased in plastic bags and then encapsulated in silkworm cocoons. Cocoons
were placed in three test conditions: refrigeration, room temperature, and heat. After one
month, the efficacy of the penicillin in killing E. coli was tested. The null hypothesis, that the
potency of penicillin would not be affected by silkworm cocoon storage methods, was refuted.
Penicillin encased in silkworm cocoons at room temperature showed a slightly higher degree
of potency in killing bacteria than did penicillin not placed in cocoons. The penicillin encased
in cocoons in the refrigerator exhibited the lowest degree of potency while both encased and
non-encased penicillin under a lamp were effective to the same degree. This indicates that
further research is necessary to establish the heat threshold at which silkworm cocoons
preserve antibiotics and that silkworm cocoons may be a viable storage mechanism for
much-needed drugs in developing countries.

Lancashire, Robert. “Animal Fibres.” University of the West Indies.
2011.http://wwwchem.uwimona.edu.jm/courses/CHEM2402/Textiles/Animal_Fibres.html
Lu, Qiang; Xiaoqin Wang, Xiao Hu, Peggy Cebe, Florenzo Omenetto, David
Kaplan.“Stabilization and Release of Enzymes from Silk Films.” Wiley Online Library. 2010.
https://onlinelibrary.wiley.com/doi/abs/10.1002/mabi.200900388
“The Vaccine Cold Chain.” World Health Organization.
2015.http://www.who.int/immunization/documents/IIP2015_Module2.pdf
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Grape Oil as an Alternative to Benzoyl Peroxide in Inhibiting Staphylococcus
epidermidis
Joanna Tan
One of the most common yet most psycho-socially damaging conditions that plague many
young adults is the infamous Acne Vulgaris. This disorder can be treated with a variety of
medications and natural remedies, but whether natural remedies are effective is a matter of
question. Over-the-counter (OTC) medicines and commonly recommended natural juices and
oils were tested on Staphylococcus epidermidis. The bacteria, cultured in petri dishes with
nutrient agar, were exposed to paper disks dipped in each substance. The diameter of each
inhibition zone was measured to determine whether the substance in the disk had
antibacterial properties. The most common OTC cream, benzoyl peroxide, averaged 14.9
mm. A natural remedy, tea tree oil, averaged 10.7 mm. Grape juice produced the largest
inhibition zone, averaging 22.5 mm. Grape juice and tree oil combined produced a larger
zone of 27.5 mm. It was hypothesized that inhibition zones surrounding disks dipped in
natural substances would be smaller than those created by OTC medications. The
hypothesis was refuted as grape juice had the greatest inhibition area. At df=2, level of
significance 0.05, t=4.303 is less than calculated t=4.939; thus, it is significant. It is necessary
to consider that grape juice may not have anti-inflammatory properties that OTC medications
may have. For individuals with sensitive skin, grape juice or tea tree oil may be a less harsh
remedy, serving as a gentle natural treatment for acne.

Champeau, R. (2014). Antioxidant Found in Grapes Uncorks New Targets for Acne
Treatments. Retrieved from http://newsroom.ucla.edu/releases/antioxidant-found-in-grapesuncorks-new-targets-for-acne-treatment
Decker, A., and Graber, E. M. (2012). Over-the-Counter Acne Treatments. Retrieved from
the National Center for Biotechnology Information Website:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3366450/
Nakase, K., Nakaminami, H., Takenaka, Y., Hayashi, N., Kawashima, M., and Noguchi, N.
(2014). Relationship Between the Severity of Acne Vulgaris and Antimicrobial Resistance of
Bacteria Isolated From Acne Lesions in a Hospital in Japan. Retrieved from the Journal of
Medical
Microbiologyonline:https://www.microbiologyresearch.org/docserver/fulltext/jmm/63/5/721_jm
m067611.pdfexpires=1551111971&id=id&accname=guest&checksum=BDEB7820A50BA3A
C3CFAA8D3BBFFA0 B1
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The Use of Marine Collagen Peptides to Heal Lacerations
Marite Samantha Simone Sanchez, Madison Turgeon
The goal of the experiment is to measure the healing process of burns based off of the
severity of destruction done to the skin cells. A minor burn may take between 10 days and
two weeks to heal with a normal routine of changing dressings and cleaning the wound. What
we plan to test is if the marine collagen peptides (mcps), when applied to damaged cells of
an invertebrate, can speed up the healing process by several days earlier. The tilapia skin
has many benefits when compared to regular dressings such as; provides extensive moisture
to the damaged skin, prevents infection, and doesn't need to be changed. Hopefully in this
experiment we uncover another benefit to using mcps over bandages.
The technique we are basing our experiment on has been mainly used in Brazil, but never
applied to American treatments. The tilapia skins contain moisture due to omega and other
natural fish oils. Studies show that people who regularly take these oils show signs of lower
blood pressure, reduced triglycerides, and slow the development of plague in the arteries.
There are many benefits to using fish oils and it quite possibly possesses another property; to
aid in the healing process. The collagen in the tilapia skin is an effective replacement for the
natural extracellular matrix. This provides them with environmental indications and directs
site-specific regulation which organizes cells.Tilapia, like most fish, has a moderate
concentration of silver. Silver has properties that protect the wound from infection and
bacteria, it is already in use in hospitals. Many topicals in use currently contain silver, the
only problem with using it is that it slows down the regeneration process of cells, but this can
be easily overlooked due to its protective features. Many people who this has been tested on
say that pain medication is not needed. The procedure costs 75% less than the sulfadiazine
cream typically used on burn patients in Brazil. It is a cheap fish-farming waste product. This
could potentially save people and hospitals money if they changed the way they treat
lacerations to the skin.
To test the healing process that is within marine collagen peptides (MCP), the subject that
will be tested is an invertebrate; a worm. To further test the recovery time in order to prove
our hypothesis, there will be an untreated worm in which is burned, but is not involved with
any healing process. Further testing will also include another group of worm that is normally
treated excluding the MCP. The three groups that will be tested are the untreated, treated,
and then further treated involving the MCP, we will also use a combination of the two
treatments to see if they can both support cell rejuvenation.
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The Effect of Print Material on Efficiency of Herniated Disc
Anushka Dey, Anish Madala
Herniated discs, an issue between the individual bones that integrates to compose the spine,
affects three million people annually. The purpose was to find an inexpensive and efficient
way to reconstruct the disc by altering aspects such as print material and disc density. The
types of plastic (ABS, ABS+, PLA) were the independent variables and the quality and
performance of the discs were the dependent variables. The 3D printed part was used with
default settings on the 3D printer as a baseline to compare the performance of the modified
designs implemented into Google Sketchup. The discs underwent compression tests by
stacking weights and durability tests by submerging them in acetone. ABS plastic was the
strongest plastic by withstanding an average weight of 25 kilograms. ABS+ withstood
approximately 22 kilograms and PLA, 15 kilograms. The acetone lead to soften the three
plastics. An ANOVA test was conducted to test correlation between variables. The results
were significant because the p-value was 0.000041 which is less than 0.05. The f-ratio value
was 26.3. The experimental hypothesis, if a disc is created using ABS+ plastic print material,
then it will yield the best results as a prototype, was not supported as ABS was sturdier. The
independent variable influenced the dependent variable because it affected the competency.
Possible errors include a low number of trials and estimation errors when testing the disc’s
breakage point. The results showed there are opportunities for 3D printing to make
replacements, such as meniscus disc replacement.

He, S., Sun, Z., Wang, Y., Ma, D., Tan, W., & Lai, J. (2018, July). Combining
YESS and TESSYStechniques during percutaneous transforaminal
endoscopic discectomy for multilevel lumbar disc herniation. Retrieved
fromhttps://www.ncbi.nlm.nih.gov/pubmed/29995758

Vijaya Krishna V (2012) Lumbar Disc Herniation. Orthopedic Muscle Sys 1:
e101. doi: 10.4172/2161-0533.1000e101

Yılmaz, E., Çıkrıkçıoğlu, H. Y., & Baydur, H. (n.d.). The Effect of Functional
Disability and Quality of Life on Decision to Have Surgery in Patients With
Lumbar Disc Herniation. Retrieved
from https://www.ncbi.nlm.nih.gov/pubmed/30028428
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Inhibiting Biofilm Formation on Medical Implant Surfaces Using Antimicrobial Peptide
LL-37
William Forys
There are approximately 1.3 million nosocomial biofilm infections of medical devices annually
in the U.S., costing billions of dollars and leading to thousands of deaths every year. A
leading pathogen accounting for a large segment of such implant biofilms is Staphylococcus
epidermidis, a typically innocuous bacterium abundant on human skin. In this study, a model
for medical implants is used to determine the efficacy of LL-37, a human cathelicidin peptide,
at inhibiting the growth of S. epidermidis biofilms when attached to the stainless steel implant
model. Cathelicidins are antimicrobial peptides secreted by mammals, and they function by
puncturing holes in bacterial membranes, thereby killing the bacteria. To attach the peptide to
the implant model, a crosslinker called Lomant’s Reagent is used. After a set growth period,
biofilm quantification is performed using a crystal violet staining method. The independent
variable is the presence of LL-37 on the implant plates, and the dependent variable is the
amount of biofilm quantified by the absorbance of crystal violet. As expected, all control trials
of the implant model without any LL-37 show a strong biofilm presence. The procedure to link
LL-37 to the model implants has been successfully completed as confirmed by the Bradford
Assay. Experimental trials are underway. If the results show that LL-37 reduces biofilm
growth, coating implants with this peptide would be an novel, effective and economical
strategy in combating implant biofilms.
Bryers, J. D. (2008). Medical biofilms. Biotechnology and Bioengineering, 100.
doi:10.1002/bit.21838
Hell, É, Giske, C.G., Nelson, A., Romling, U., & Marchini, G. (2010). Human cathelicidin
peptide LL37 inhibits both attachment capability and biofilm formation of Staphylococcus
epidermidis. Letters in Applied Microbiology, 50. doi:10.1111/j.1472-765x.2009.02778.x
Mishra, B., & Wang, G. (2017). Titanium surfaces immobilized with the major antimicrobial
fragment FK-16 of human cathelicidin LL-37 are potent against multiple antibiotic-resistant
bacteria. Biofouling, 33. doi:10.1080/08927014.2017.1332186
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Comparing the Tensile Strength of Various Strings to the Patellar Tendon
Anand Kanumuru, Eshan Kaul
The patellar tendon connects the patella to the tibia and is essential for the leg to function
properly. Strenuous motions and activities, especially in athletics, leave the tendon
susceptible to damage. The goal of this project was to create an anatomically accurate model
of the knee which would portray how flexion affects the patellar tendon. To achieve this, the
tensile strength in various types of strings was compared to the patellar tendon. A knee joint
model was used to assist in creating a model that would have the same mobility and flexibility
as a real knee. A dual force sensor was attached to the femur to record force measurements.
Nylon cord, PVC cord, and harp string of approximately 4.6 CM were attached to the bottom
of the patella and to the hook on the tibia. The model was then flexed until the tendon tore,
while the data was recorded. The harp string had an average tensile strength of 0.02391
MPa, nylon cord of 0.02477 MPa, and the PVC cord did not tear in any of the trials. This was
compared to a value of 15.0 MPa +/- 5%, which shows the strings were not nearly as
effective as they should have been. The study confirmed that the patellar tendon is very
secure, and repetitive strain over time is more damaging to the tendon than a single motion.
Different types of strings and an improved model with more capabilities would improve the
the study and its conclusions.
Fawcett, D. W. (2017, August 27). Connective Tissue. Retrieved from
https://www.britannica.com/science/connective-tissue
Gervasi, G. L., Tiribuzi, R., Georgoulis, A., Cerulli, G., & Freddolini, M. (2016). A Novel
Approach for Patellofemoral Tracking Using a Knee Model Reconstructed with a ThreeDimensional Printer. 3D Printing and Additive Manufacturing,3(1), 32-38.
doi:10.1089/3dp.2015.0016
Johnson, G., Choi, N., Tramaglini, D., Mahon, P. M., & Woo, S. (1993). Viscoelastic
properties of the human patellar tendon: Age related changes. Journal of Biomechanics,26
(3), 285. doi:10.1016/0021-9290(93)90368-o
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Adrenalet
Nicholas Haddad, Jared Tyranski

The purpose of this project was to create a device that would administer
epinephrine or adrenaline to offset an anaphylactic reaction. This invention
improves upon a widely marketed design of an auto-injector for the purpose
of being easier to carry, specifically wear a bracelet. The design takes the
ingenuity of the auto-injector and compacts it into a more portable, more
affordable, and more convenient device. The design allowed for a reformat of
the common auto-injector and use air pressure as a force instead of a springplunger system. By turning a flush-valve, compressed air is forced through
the tubing on one side of the bracelet to the portion filled with epinephrine,
thus pushing the medicine through the needle and into the user’s muscle.
Most important findings and considerations are that the amount of pressure
needs to be a small to not injure the muscles with too high pressure of an
injection, and the auto-injector has air leakage even with adhesives for the
valves containing the air pressure which needs to be fixed. The design with
further modifications will be an effective way of carrying an epinephrine autoinjector. Further research could explore how designs or different materials
could improve upon this idea or take this bracelet product into another
direction for a portable auto-injector.
Keshavan, M. (2016, September 9). 5 reasons why no one has built a better EpiPen.
Retrieved from Stat news Web site: https://www.statnews.com/2016/09/09/epipen-lack-ofinnovation/
Newman, J. (2016, August 24). The Lack of EpiPen Competitors is the FDA's Fault.
Retrieved from Mises Wire Web site: https://mises.org/wire/lack-epipen-competitors-fdas-fault
Rimler, R. (2016, September 12). The Long, Strange History of the EpiPen. Retrieved from
Healthline Web site: https://www.healthline.com/health-news/strange-history-of-epipen#1
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The Effect of Aqueous Keratin on C2C12 Mouse Muscular Cells
Sejal Ahluwalia, Shrestha Vatsala

Currently, suture materials available for cardiovascular repair post-surgery
are greatly incompatible with certain sensitivities in human heart tissue. Out
of the 700,000 cardiovascular surgeries that occur annually, 41,000 patients
are infected after coronary bypasses. This excludes those that endure other
heart surgeries suggesting that many others are infected as well. Stainless
steel and plastics used in drinking straws are widely used suture materials
suggesting that no recent advancements have been made in this field.
Through research, new biomaterials have yet to be discovered to improve
cardiovascular patient recovery. This experiment tests the effect of keratin, a
wound-healing organic protein, on muscle tissue to determine its ability to
serve as a suture. Muscles cells of a mouse species were taken out of
cryopreservation, monitored, and subcultured for a month and fed regularly
with a growth medium consisting of a 1:9 ratio of FBS to DMEM. The cells
were put into a 96 well plate and the aqueous keratin was introduced in
various concentrations (78&mu;M, 25&mu;M, 9.7&mu;M). The control group
consisted of the cells fed with their normal growth medium. A total of 12 wells
were used, three for each concentration, including the control. The cells were
incubated for 48 hours and read under a well plate scanner. A fluorescent
marker, Vybrant MTT Cell Viability Assay, was used to detect which cells
were in vitro. The amount of absorbance of the reagent in the assay
portrayed the cell viability. The results are still pending.

Orzechowski, A., Grzelkowska, K., Karlik, W., & Motyl, T. (n.d.). Effect of Quercetin
and DMSO on Skeletal Myogenesis from C2C12 Skeletal Muscle Cells with Special
Reference to PKB/Akt Activity, Myogenin and Bcl-2 Expression.
Texas Heart Institute. (n.d.). A Heart Surgery Overview. Retrieved February 3, 2019,
from https://www.texasheart.org/heart-health/heart-information-center/topics/a-heartsurgery-overview/.
Vasconcelos, A., & Cavaco-Paulo, A. (2013). The Use of Keratin in Biomedical
Applications, 15(5), 612-617. doi: 1837-5592/13.
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Determining the Effect of Quinine on Curcumin’s Ability to Induce Apoptosis in
Melanoma Cells
Mahi Bhatt, Eshaan Rawat
Melanoma is a malignant skin cancer with a high resistance to chemotherapy and
radiotherapy, encouraging research into herbal treatments such as the compound curcumin,
from the spice turmeric. Curcumin has demonstrated apoptotic effects in melanoma cells
along with minimal side effects. A method which has been explored in order to increase
curcumin’s apoptotic efficacy is the inhibition of autophagy: a process by which melanoma
cells recycle organelles for energy in order to resist apoptosis caused by treatments.
Quinoline-based antimalarial compounds (QBAs) have been shown to inhibit autophagy, so
this research focuses on the original QBA: quinine (QN). The purpose of this study is to
determine whether or not, and to what extent, QN’s autophagy inhibition can increase
curcumin’s ability to kill melanoma cells. Curcumin and quinine were applied to various
groups of B16-F10 mouse melanoma cells in a 96-well plate, including positive and negative
control groups along with experimental groups of curucmin and QN. A phosphatase assay
was used to assess cell viability after treatment. Data was analyzed using LD50 calculations
and Wilcoxon rank-sum tests to demonstrate statistical difference. Data collection is ongoing;
however, preliminary results have demonstrated that the synergistic effect of curcumin and
QN groups led to greater cell death than the curcumin and QN control groups. These results
support the hypothesis that quinine increases curcumin’s cancer-killing efficacy. Therefore,
administering quinine and curcumin in combination has been shown to be a safe and
promising new treatment for melanoma.
Golden, E. B., Cho, H., Hofman, F. M., Louie, S. G., Schönthal, A. H., & Chen, T. C. (2015).
Quinoline-based antimalarial drugs: a novel class of autophagy inhibitors. Neurosurgical
Focus, 38(3), E12. https://doi.org/10.3171/2014.12.FOCUS14748
Jiang, A., Jiang, G., Li, L., & Zheng, J. (2015). Curcumin induces apoptosis through
mitochondrial pathway and caspases activation in human melanoma cells. Molecular Biology
Reports, 42, 267-275. https://doi.org/10.1007/s11033-014-3769-2
Verbaanderd, C., Maes, H., Schaaf, M. B., Sukhatme, V. P., Pantziarka, P., Sukhatme, V., …
Bouche, G. (2017). Repurposing Drugs in Oncology (ReDO)—chloroquine and
hydroxychloroquine as anti-cancer agents. Ecancermedicalscience, 11, 781.
https://doi.org/10.3332/ecancer.2017.781
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How to Commit a Crime for Dummies
Tasnim Chowdhury, Shruti Srinivasan
Deoxyribonucleic acid is a molecule that contains genetic information of an organism. In the
past couple decades, technology has advanced so much in the field of forensics so using
biological material such as DNA has proven to be a huge leap in catching criminals. The DNA
in every human being is completely unique because of the infinite amount of combinations
the base pairs can be sequenced to form. For this reason, most genetic material found at a
crime scene can be run through a database or physically matched to a suspect. Not all crime
scenes have such evidence that can be gathered easily. For example, a smeared blood stain
can be difficult to lift and process in a lab, especially if the criminal was smart and wiped the
area with chemicals. Additionally, forensic investigators can analyze any DNA found even
after being soaked in chemicals to determine if that material is usable to match with the DNA
of a suspect.
DNA evidence can be analyzed in multiple ways through different technologies. One is
restriction fragment length polymorphism, or RFLP, which identifies and cuts out variations in
a DNA sequence. This process can help discover the identity of an individual; however, it is
difficult to use if material is aged or in limited quantity. Another way to analyze DNA is
through a polymerase chain reaction, or PCR, from which DNA segments can be replicated
millions of times but is very easily contaminated. Gel electrophoresis, which is another
contraption, allows forensic scientists to isolate and compare DNA segments. The bands of
DNA that are left after running through the gel are specific to every individual so comparing
samples can help eliminate possible suspects and find the real criminal.
For this experiment, we will be testing household bleach, windex, and lemon juice to
determine which substance affects the length of time the DNA sample can maintain its
sequences without breaking apart the most. Our prediction is if bleach is used in a crime
scene to clean up the evidence, then it will result in the most corrupted DNA sample of all
trials. We will use DNA extracted from strawberries to observe how the fragments are
affected by various chemical solutions that may be used to destroy evidence at a crime
scene. Then, we will set up a control and three variables, each with the DNA in contact with a
different substance. We will run all four trials through the gel electrophoresis chamber and
record the number of segments we end up with and the size of each. This will tell us how
fragmented the DNA became after a certain length of time.
Data collection has not been completed at this time.
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Investigating the Synergistic Effects of Linalool and Perillyl Alcohol on Gliosarcoma
Cancer Progression
Reva Kodre, Rhea Kulkarni
Gliosarcoma is a type of brain cancer that is a malignant tumor found in the temporal lobe
(Zhu, Wang, Kong, & Wu, 2015). Lavender essential oil (LEO) has recently been said to be
anti-tumoral because of its lipophilic nature and low molecular weights that allow it to invade
through cell membranes, altering the phospholipid bilayer and leading to the leakage of
cytoplasmic chemicals (Russo et al., 2015). Thus, its volatile constituents can easily pass
through the blood-brain barrier (Gayathiri et al., 2016). Two of its primary constituents are
linalool and perillyl alcohol (POH). Previously, linalool was found to decrease cellular oxygen
consumption, which regulates the mitochondrial apoptosis pathway, and POH was found to
induce DNA strand breaks and inhibit autophagy, while avoiding healthy cells. This
experiment will test the synergistic effects of linalool and POH as well as LEO, at varying
concentrations, in order to determine which combination has the most significant effect on
cancer cell death. It was hypothesized that the LEO will have a significant effect on the
gliosarcoma cancer cell death due to the synergistic effect of linalool and POH. Using a
phosphatase cytotoxicity assay, the seeded well plates with the applied treatment will be
analyzed by recording the absorbance levels. Using Gas Chromatography-Mass
Spectrometry, the concentration of linalool in the LEO was determined to be approximately
11915 ppb or 67.2 µM. Lavender essential oil could reduce the gliosarcoma tumor size, with
its antioxidant properties and anticancer components, thereby facilitating removal of tumors
with fewer side effects.
Cheng, Y., Dai, C., & Zhang, J. (2017). SIRT3-SOD2-ROS pathway is involved in linaloolinduced glioma cell apoptotic death. Acta Biochimica Polonica, 64, 343-350.
doi:10.18388/abp.2016_1438
Fonseca, C. O., Linden, R., Futuro, D., Gattass, C. R., & Quirico-Santos, T. (2008). Ras
pathway activation in gliomas: A strategic target for intranasal administration of perillyl
alcohol. Archivum Immunologiae Et Therapiae Experimentalis, 56, 267-276.
doi:10.1007/s00005-008-0027-0
Gayathiri, K., Sangeetha, M., Sharanya, V.K., Prakash, G. S., Vimalavathini, R., Kumar, J.
G., & Kavimani, S. (2016). A review: potential pharmacological uses of natural products from
Laminaceae. International Journal of Pharma Research & Review, 5, 21-34.Retrieved from
https://www.ijpr.in/Data/Archives/2016/may/0604201601.pdf.
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The Effect of Carbon Dioxide on the Growth of Pyrocystis Fusiformis
Hannah Lee, Connor Patterson
Ocean acidification as a result of climate change has decimated marine life for the past
several decades. Climate change has drastically changed the chemistry of the oceans, from
the warmer temperatures of the water to increased levels of carbonic acid that have rapidly
increased the acidity. The impacts that the acidic oceans have had on the growth and
survival of shellfish in particular has wreaked havoc on the seafood industry. With their shells
weakened by the lack of calcium carbonate in the water, shellfish are more susceptible to
contamination from Harmful Algae Blooms (HABs). These blooms and the toxins they carry
can cause a variety of health issues if contaminated shellfish are eaten by humans. Given
the damage to shellfish, there is an increased need to research the effects of ocean
acidification on the growth of algae blooms in order to determine if there is an increased risk
of shellfish poisonings to humans. This study will observe the growth of Pyrocystis fusiformis
in water with varying levels of carbon dioxide. The aim is to draw a statistically significant
correlation between increasing carbon dioxide levels in ocean water and increased growth of
Pyrocystis fusiformis.

(1991). Epidemiologic Notes and Reports Paralytic Shellfish Poisoning -- Massachusetts and
Alaska, 1990. CDC. Retrieved September 24, 2018,
from https://www.cdc.gov/mmwr/preview/mmwrhtml/00001927.htm
Hattenrath-Lehmann, T., Lusty, M., Wallace, R., Haynes, B. Wang, Z., Broadwater, M.,
Deeds, J., Morton, S., Hastback, W., Porter, L., Chytalo, K., Gobler, C. (2018). Evaluation of
Rapid, Early Warning Approaches to Track Shellfish Toxins Associated with Dinophysis and
Alexandrium Blooms. National Center for Biotechnology Information, National Institutes of
Health. Retrieved September 26, 2018, from https://www.ncbi.nlm.nih.gov/pubmed/29342840
Moore, S., Stark, K., Bos, J., Williams, P., Newton, J., Dzinbal, K. (2012). Puget Sound
Marine Waters. National Oceanic and Atmospheric Administration. Retrieved October 10,
2018, fromhttp://www.psp.wa.gov/downloads/psemp/PSmarinewaters_2012_overview.pdf
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The Effect of Different Surfaces on How Much DNA is able to be Recovered Using
the Chelex-100 Extraction Method
Caelyn Lesuer, Delaney Reed
DNA fingerprinting is the analysis of human DNA from bodily fluids in order to identify
individuals or compare two sets of DNA from bodily fluids. DNA fingerprinting is already
apparent in the forensics field, however, is still being improved and researched because of
the difficulties that come with time. Collecting the DNA, specifically dried bodily fluids, from
different surfaces at a crime scene is one of the least advanced parts in forensic science.
This research is looking at how the extraction of DNA from three different surfaces, a
countertop, a water bottle lip, and a cloth napkin, can be improved through the Chelex-100
extraction method. In this experiment, saliva is placed on the three surfaces, extracted and
mixed with Chelex-100, and then the polymerase chain reaction process and gel
electrophoresis is performed. Once the experiment is completely finished, the vibrancy of the
bands in the gel from gel electrophoresis will show how much DNA was able to be collected
from each surface by using a vibrancy key to number the vibrancy of each band in the gel.
Data collection is ongoing, however, preliminary results show that the countertop will yield
the best results and have the most vibrant bands in the gel, and the cloth napkin will have the
least vibrant bands in the gel after gel electrophoresis is performed. This is due to the
minimal amount of DNA able to be picked up because a majority of the fluid will be absorbed
by the napkin.

Idris, B., & Goodwin, W. (2015). Comparison of Chelex ® -100 with two solid phase DNA
extraction techniques. Forensic Science International: Genetics Supplement Series,5.
doi:10.1016/j.fsigss.2015.09.109
Lee, P. Y., Costumbrado, J., Hsu, C., & Kim, Y. H. (2012). Agarose Gel Electrophoresis for
the Separation of DNA Fragments. Journal of Visualized Experiments,(62). doi:10.3791/3923
Wood, I., Park, S., Tooke, J., Smith, O., Morgan, R. M., & Meakin, G. E. (2017). Efficiencies
of recovery and extraction of trace DNA from non-porous surfaces. Forensic Science
International: Genetics Supplement Series,6. doi:10.1016/j.fsigss.2017.09.022
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The Effect of Various Strengths of Magnets on Regeneration in Planaria
Srinidhi Nemani, Samisha Suresh
Is there a way to accelerate cell regeneration? The purpose of this experiment determines
the effectiveness of magnetic fields on cell regeneration. The independent variables are
Neodymium iron boron, Samarium cobalt, and Alnico magnets. The dependent variable is the
percent change of the planarian’s length after decapitation to growth after the experiment.
The control group includes decapitated planaria not exposed to magnets. Planaria were
decapitated and exposed to different magnets or no magnet to test speed of regeneration.
Using an ANOVA test, the calculated means of the control group, the group using the
Neodymium iron boron magnet, the group using the Samarium cobalt magnet, and the group
using the Alnico magnet are 0%, 36.11%, 72.22%, and 33.33% respectively. Since the p
value, 0.079723, exceeds the alpha level of 0.05, the data is not statistically significant. The
alternative hypothesis is if the planaria are exposed to the Neodymium iron boron magnet,
then the planaria will regenerate faster compared to the control and experimental groups.
The alternative hypothesis was not supported as planaria exposed to the Samarium cobalt
magnet regenerated the fastest compared to the other experimental groups. The magnets
increased the speed of regeneration of planaria compared to the control group. An error was
that the planaria’s place of decapitation was estimated. The budget limited the number of
planaria bought. Further research could test individual poles of magnets to observe
differences in their effects on organisms with regenerative properties.

Gang, N., & Persinger, M. A. (2011). Planarian activity differences when maintained in water
pre-treated with magnetic fields: A nonlinear effect. Electromagnetic Biology and Medicine,
30(4), 198-204. doi:10.3109/15368378.2011.587928
Henry, S. L., Concannon, M. J., & Yee, G. J. (2008). The Effect of Magnetic Fields on Wound
Healing. Open Access Journal of Plastic Surgery. doi:10.3897/bdj.4.e7720.figure2f
Lobo, D., Beane, W. S., & Levin, M. (2012). Modeling Planarian Regeneration: A Primer for
Reverse-Engineering the Worm. Computational Biology,
doi.org/10.1371/journal.pcbi.1002481
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Predicting Breast Tumor Malignancy with Machine Learning
Rahul Andurkar
Tumors are lumps of abnormal cell growth that can appear anywhere on the human body.
The tumors that continue to rapidly grow are malignant meaning they are cancerous, while
the ones that do not increase in size are called benign. In this project machine learning was
used to predict the malignancy of breast tumors to create a new efficient way of detecting
cancer. Machine learning is a way of creating artificial intelligence by giving complex
mathematical algorithms in the form of code to a computer. To start this process, data
describing breast tumor features was obtained from an open source website called Kaggle.
Next, with the use of the open source computing environment Jupyter Notebook, the
programming known as python, and a machine learning code library named scikit-learn the
program can be made. To prepare the data, its missing values and non-numerical data are
changed or removed. The code in this project uses three main machine learning algorithms
and they are logistic regression, random forests, and Gaussian Naive Bayes. Each uses at
least one other machine learning technique to boost the performance. The techniques used
include grid search, SMOTE, tomek links, recursive feature elimination, and adaboost. Each
of the algorithms could predict tumor malignancy up to at least 97% and at most 99%. Using
a voting classifier their results can be combined by taking a vote on predictions for better
accuracy. This ensemble method produces a score of 99% with two false negatives.

Palaniammal, V., & Chandrasekaran, R. M. (2015). Breast cancer
classification using various machine learning techniques. Advances in
Natural and Applied Sciences, 9(3), 65+. Retrieved February 21, 2019, from
http://link.galegroup.com/apps/doc/A418087988/PPGS?
u=va_s_053_1000&sid=PPGS&xid=93c1cec1
Rani G., J. J., Gladis, D., & Mammen, J. J. (2016). Extraction of malignancy status and
validation of pathological classification of breast cancer using machine learning approach.
Advances in Natural and Applied Sciences, 10(10 SE), 154+. Retrieved February 21, 2019,
from http://link.galegroup.com/apps/doc/A465904522/PPGS?
u=va_s_053_1000&sid=PPGS&xid=6aed263c

Zarbakhsh, P., & Addeh, A. (2018, July-September). Breast cancer tumor type
recognition using graph feature selection technique and radial basis function neural
network with optimal structure. Journal of Cancer Research and Therapeutics, 14(3),
625. Retrieved February 21, 2019, from
http://link.galegroup.com/apps/doc/A542523449/EAIM?
u=va_s_053_1000&sid=EAIM&xid=053567f9
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The Applications of Game Theory in the Diagnosis of Crohn's Disease
Hansiddh Chaswal
Crohn’s disease is a common case of inflammatory bowel disease (IBD), an illness that
affects over 3 million Americans. Although palliative medication exists, Crohn’s (and IBD) has
no cure yet; a major hurdle to a cure is that the specific cause remains unknown. An untested
approach to finding the cause is through a game theory analysis. The application of game
theory is relatively rare in the field of biology, used primarily in studying evolution. Its lack of
utilization is due to the mathematics being seemingly irrelevant. However, game theory has
been a successful tool in social sciences, a field in which math seems even more irrelevant.
In this experiment, the factors of causation in Crohn’s were “players” in a “game” that proved
dominance of a factor’s presence. Examples of factors used were ethnicity, age, and family
history. The experiment was conducted like a sports tournament, with each factor’s data
used to quantify their dominant strategy in the game matrix. The results showed that a sideby-side comparison could not be linked to one specific cause of Crohn’s disease, but the
results of the games conducted showed that causes with more impact could be identified.
The purpose of this experiment was to expand upon the fundamental concepts of game
theory and how they can potentially answer questions in biology.

Dahlhamer JM, Zammitti EP, Ward BW, Wheaton AG, Croft JB. Prevalence of inflammatory
bowel disease among adults aged &ge;18 years—United States, 2015. MMWR Morb Mortal
Wkly Rep. 2016;65(42):1166–1169.
https://www.cdc.gov/mmwr/volumes/65/wr/mm6542a3.htm.
New York University. (2018, September 4). Game-theory approach to understanding
genetics. ScienceDaily. Retrieved February 26, 2019 from
www.sciencedaily.com/releases/2018/09/ 180904232303.htm
Nguyen GC, Chong CA, Chong RY. National estimates of the burden of inflammatory bowel
disease among racial and ethnic groups in the United States. J Crohns Colitis. 2014;8:288–
295. DOI: https://academic.oup.com/ecco-jcc/article/8/4/288/ 386357.
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Data Analysis on the Correlation between the Legalization of Cannabis and
Biopsychosocial Factors in Regard to Trends in Opioid Misuse across the United
States
Chloe Chiesa, Madison Hines
In 2017 the opioid epidemic was declared a national emergency as the utilization and deaths
due to opioid misuse proliferated at appalling amounts. Better methods for prescribing
opioids (or alternatives) are the best ways to combat this growing issue. Currently, each state
has a PDMP (prescription drug monitoring program) instated which health care professionals
and prescribers utilize to input data on prescriptions made within the state. States have data
in the forms of general reports and raw data tables available to the public, which were used
in conjunction with data provided by the NIH for the collection of data for this project. An
alternative to manage chronic pain is medically prescribed cannabis. The number of
prescriptions each year were compared to the number of deaths due to opioid overdoses for
each state in order to analyze the correlation between those states that legalized cannabis as
opposed to those who have not, as well as compare the trends before and after legalization.
Besides utilizing alternative methods for pain relief, the root cause of opioid misuse is taken
into account—addiction. Utilizing the Substance Abuse and Mental Health Data Archives
(SAMHDA), biopsychosocial factors were cross referenced with opioid dependence, abuse,
and misuse. The data collected supported the theory that people with certain factors were
more prone to opioid abuse or dependence. Future research that would further this study
would be developing a software to test predictability of addiction utilizing the data acquired in
order to aid physicians in knowing whether to prescribe opioids to a patient.

Fink, D. S., Schleimer, J. P., Sarvet, A., Grover, K. K., Delcher, C., Castillo-Carniglia, A.,
Kim, J. H., Rivera-Aguirre, A. E., Henry, S. G., Martins, S. S., … Cerdá, M. (2018).
Association Between Prescription Drug Monitoring Programs and Nonfatal and Fatal Drug
Overdoses: A Systematic Review. Annals of internal medicine, 168(11), 783-790.
Liza M. Reifler, Danna Droz, J. Elise Bailey, Sidney H. Schnoll, Reginald Fant, Richard C.
Dart, Becki Bucher Bartelson; Do Prescription Monitoring Programs Impact State Trends in
Opioid Abuse/Misuse?, Pain Medicine, Volume 13, Issue 3, 1 March 2012, Pages 434–442
Sullivan, M. D., Edlund, M. J., Fan, M. Y., Devries, A., Brennan Braden, J., & Martin, B. C.
(2010). Risks for possible and probable opioid misuse among recipients of chronic opioid
therapy in commercial and medicaid insurance plans: The TROUP Study. Pain, 150(2), 3329.
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Automated Malaria Diagnosis Using Machine Learning
Aayush Jain
Malaria is a parasitic disease that affects over 200 million people and causes over 400,000
deaths annually across the world. Africa carries a disproportionately high percentage of this
global burden. Children in Africa are especially impacted by this disease, which is a leading
cause of childhood neuro-disability. In patients infected with P. falciparum, parasitemia can
dramatically escalate every 48 hours or less and can be rapidly fatal if left untreated. Timely
and accurate diagnosis of malaria is critical to reduce the associated morbidity and mortality.
Accurate detection of malaria is also important for testing drug-resistance, measuring drugeffectiveness, and classifying disease severity.
Microscopic examination of blood is the best-known method for diagnosis of malaria. The
accuracy depends on smear quality and expertise in classifying and counting parasitized and
uninfected cells. Such an examination can be tedious and result in poor performance and
accuracy. To reduce the burden for medics in resource-constrained regions and improve
diagnostic accuracy, the project aims to create a low-cost automated way of diagnosing this
disease using a convolutional neural network (CNN) based Deep Learning (DL) model.
The model resulted in highly scalable and consistent results with end-to-end feature
extraction and classification. It worked with steady accuracy for low parasite density and poor
image quality cells. The key to the model’s predictions are the use of filters and algorithm to
work with varied image quality with a 93-95% accuracy. This diagnostic approach holds
promise for providing features such as portability, cost-effectiveness and connectivity.

CDC – Malaria – Diagnostic Tools. (n.d.). Retrieved January 2019,
from https://www.cdg.gov/malaria/diagnosis_treatment/diagnostic_tools.html
Rajaraman S, Antani SK, Poostchi M, Silamut K, Hossain MA, Maude RJ, Jaeger S, Thoma
GR. 2018. Pre-trained convolutional neural networks as feature extractors toward improved
malaria parasite detection in thin blood smear images. Retrieved from PeerJ 6:e4568
https://doi.org/10.7717/peerj.4568
Tangpukdee, Noppadon, Duangdee, & Srivicha. (2009, May 26). Malaria Diagnosis: A Brief
Review. Retrieved January 18, 2019, from http://parasitol.kr/journal/view.php?
doi=10.3347/kjp.2009.47.2.93
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A Novel Machine Learning Approach to the Analysis of Single Nucleotide
Polymorphisms in the Protein TP53 for the Purpose of Analysis and Classification
Sanil Jain, Venkata Yellapragada
The gene TP53 provides the genetic sequence for p53, a tumor suppressor protein that
prevents uncontrolled cell growth and keeps tumors from forming; p53 been deemed the
“guardian of the genome” due to its important role in the human body. Mutations in the p53
protein and the TP53 genome can be analyzed using its non-synonymous single nucleotide
polymorphisms (nsSNPs) and by classifying which existing SNPs have to lead to malignant
or benign tumors. nsSNPs, according to many studies, have been classified to have a lasting
effect on the phenotype of a human and 50% of cancers can be attributed to p53 mutations.
Currently, there is no reliable model to predict whether a mutation in the TP53 genome will
lead to a benign or malignant tumor, however, a more accurate model can be programmed
by creating an algorithm which uses existing malignant polymorphism identifications to learn
and find a way to differentiate based on the polymorphism sequences. A classifier was
engineered for this purpose using the principles of supervised learning in machine learning to
carry about this function and yielded a 92.86% accuracy and a low alarm rate.
Durbin, R., Eddy, S. R., Krogh, A., & Mitchison, G. (2013). Biological sequence analysis:
Probabilistic models of proteins and nucleic acids. Cambridge: Cambridge University Press.
Hossain, M. F., Alam, S., Sayem, M., Hasan, M. K., Sharmin, Z., & Pavel, M. A. (2018).
Prediction of Deleterious Single Nucleotide Polymorphisms in Human p53 Gene.
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Using Machine Learning Software to Predict Levels of Bacterial Resistance to Various
Antibiotics
Cher Jiang, Monika Kapoor
The rapid progression of antibiotic resistance among bacterial populations threatens to
complicate surgical procedures and treatment of common infections. A factor contributing to
this trend is over prescription of antibiotics by doctors, who lack information on the proportion
of bacterial species that possess genotypes resistant to an array of antibiotics. Providing
doctors and public health officials with information on resistance trends, then, enables more
diligent prescription practices, efficient allocation of vulnerable antibiotics, and anticipation of
threats from certain bacteria. The goal of the project was to use the WEKA machine learning
software to accurately predict the percent resistance values in bacteria, depending on
geographic region. The training set data provided to the software were obtained from public
databases on resistance trends in the United States and the European Union. Using various
data classifiers in the software, the extrapolated values for percent resistance were then
compared to test set data. It was found that the “Bagging” classifier yielded the most
accurate predictions, with an average correlation coefficient of 0.96, close to the ideal value
of 1, compared to the 0.92 and 0.94 of Gaussian Processes and Linear Regression,
respectively. It also achieved a mean absolute error between predicted and test set values of
2.15 percentage points. Subsequent trials have involved adding factors such as patient age
as fifth attributes; the efficacy of this in increasing model accuracy is currently being
investigated. Future explorations involve the use of decision tree features in WEKA to
suggest for doctors optimal antibiotics to use.
Alawieh, A., Sabra, Z., Bizri, A. R., Davies, C., White, R., & Zaraket, F. A. (2015, June 3). A
Computational Model to Monitor and Predict Trends in Bacterial Resistance. Retrieved
October 11, 2018, from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4666607/
Hay, S. I., Rao, P. C., Dolecek, C., Day, N. P., Stergachis, A., Lopez, A. D., & Murray, C. J.
(2018, June 4). Measuring and Mapping the Global Burden of Antibiotic Resistance.
Retrieved from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5985573/
Pesesky, M. W., Hussain, T., Wallace, M., Patel, S., Andleeb, S., Burnham, C. D., & Dantas,
G. (2016). Evaluation of Machine Learning and Rules-Based Approaches for Predicting
Antimicrobial Resistance Profiles in Gram-negative Bacilli from Whole Genome Sequence
Data. Frontiers in Microbiology. Retrieved from https://doi.org/10.3389/fmicb.2016.01887.
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Training a Long Short-term Memory Neural Network to Increase The Efficiency and
Effectiveness of the Total Hip Arthroplasty Rehabilitation Process
Haneef Khan
Total hip arthroplasty (THA) is a surgical procedure commonly prescribed to individuals older
than 65. The most common reason for THA is osteoarthritis, which is a disease of the joints
that impairs hip function. Because of the invasive nature of THA, rehabilitation is required.
A significant issue with traditional rehabilitation approaches is compliance; web - based
approaches for other types of rehabilitation have been shown to have much higher
compliance rates. Traditionally, patients attend physical therapy appointments and are then
prescribed exercises to complete at home; often patients in rehabilitation often miss
appointments which can inhibit patient treatment. This application will ensure they are
continuing to efficiently rehabilitate in the absence of therapists. THA patients will be able to
be inputted and their progress monitored to validate this model.
The purpose of this project is to create a neural network to optimize the duration and
frequency of exercises physical therapists prescribe THA patients in order to decrease the
patient’s rehabilitation time. A Keras neural network (NN) will train on videos of patients
completing exercises in the THA protocol from a University of Minnesota database; the NN
will train on 80% of the data and validate on 20% of the data. These videos will be broken
down using the TensorFlow Posenet library. The model will allow the NN to determine how
well the patient is completing any given exercise, which will give insight into how their
exercises progression should be altered, creating a personalized rehabilitation protocol.

Nelson, M., Bourke, M., Crossley, K., & Russell, T. (2017). Telerehabilitation Versus
Traditional Care Following Total Hip Replacement: A Randomized Controlled Trial Protocol.
JMIR research protocols, 6(3), e34. doi:10.2196/resprot.7083
Brander, V., Stulberg, S., & Chang, R. (1994). Rehabilitation following hip and knee
arthroplasty. Physical Medicine And Rehabilitation Clinics Of North America, 5(4), 815-836.
doi: 10.1016/s1047-9651(18)30497-2
Chughtai, M., Kelly, J., Newman, J., Sultan, A., Khlopas, A., & Sodhi, N. et al. (2018). The
role of virtual rehabilitation in total and unicompartmental knee arthroplasty. The Journal Of
Knee Surgery. doi: 10.1055/s-0038-1637018
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Identifying miR-331-3p as a Unique Blood-Based Biomarker for Lung
Adenocarcinoma through Random Forest Classification
Madden Moore
Though early cancer detection is vital to patient survival, most lung cancers are diagnosed
late due to lack of a routine screen test. While blood miRNAs hold potential for this purpose,
combined miRNA expressions in blood including those from all organs poses a challenge. To
minimize signals from other organs, ideal blood miRNA biomarkers would be those also
found in lung tumors. As differential expression analysis alone has not successfully found
miRNA biomarkers common to lung tumors and blood, I used machine learning to identify
them. Random forest models were used to extract highly predictive microRNAs for lung
adenocarcinoma in both tissue and blood samples. Using all miRNAs as inputs, 51 miRNAs
in tissue and 22 miRNAs in blood were identified as highly predictive across all 10 random
forest models, of which 3 miRNAs were found in both. Using the 51 and 22 miRNAs as
random forest inputs in tissue and blood, respectively, the average AUC-ROC increased
compared to using all miRNAs. While many of the target genes of these overlapping miRNAs
have already been linked to lung adenocarcinoma, only miR-331-3p targets were identified in
enriched KEGG pathways of non-small cell lung cancer. miR-331-3p was not statistically
significant in differential expression (p = 0.067) and has not been linked to lung
adenocarcinoma before but its high predictive power in random forests for tissue and blood
samples make it a unique, blood-based biomarker for lung adenocarcinoma. These results
show the viability of random forests for identification of new microRNA diagnostic targets for
early cancer detection.

Inamura, K., & Ishikawa, Y. (2016). MicroRNA In Lung Cancer: Novel Biomarkers and
Potential Tools for Treatment. Journal of clinical medicine, 5(3), 36-48.
doi:10.3390/jcm5030036
Keller, A., Leidinger, P., Vogel, B., Backes, C., ElSharawy, A., Galata, V., Mueller, S.
C., Marquart, S., Schrauder, M. G., Strick, R., Bauer, A., Wischhusen, J., Beier, M.,
Kohlhaas, J., Katus, H. A., Hoheisel, J., Franke, A., Meder, B., … Meese, E. (2014). miRNAs
can be generally associated with human pathologies as exemplified for miR-144. BMC
medicine, 12, 224-36. doi:10.1186/s12916-014-0224-0
Mitchell, P. S., Parkin, R. K., Kroh, E. M., Fritz, B. R., Wyman, S. K., Pogosova-Agadjanyan,
E.L., Peterson, A., Noteboom, J., O'Briant, K. C., Allen, A., Lin, D. W., Urban, N., Drescher,
C. W., Knudsen, B. S., Stirewalt, D. L., Gentleman, R., Vessella, R. L., Nelson, P. S., Martin,
D. B., … Tewari, M. (2008). Circulating microRNAs as stable blood-based markers for cancer
detection. Proceedings of the National Academy of Sciences of the United States of America,
105(30), 10513-8.
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Using Images to Detect Skin Cancer
Jacob Lear, Bhavna Prakash
The purpose of this project is to identify skin cancer at an early stage using machine learning
to help people all throughout the world. To be able to accomplish this task, it needed to first
be completed on a smaller scale using 10,015 given images of lesions and other patient
information taken from the National Institute of Health. The different fields the given data was
split up into were the type of pigmented lesion, age of patient, sex, localization, and the
image of the lesion itself. Of this data, 90% was used for training while 10% being used for
testing. Based on the given information, a convolutional neural network with seven layers,
including an input and output layer, was implemented. The results being received were that
the most common lesion type to occur in the data set was melanocytic nevi, the most
common age range was from 40-65, the most common sex for it to occur in was female, and
localization was randomized. Based on this information, it was discovered that people fitting
this criteria were at a high chance for contracting skin cancer, as the accuracy of the model
being implemented was 76%. Therefore, this program has successfully been able to identify
most of the skin cancer images it was given. The next steps to this project would be to collect
more data to improve the accuracy of the model and to be able to take pictures of lesions
real time and generate an output within seconds. Cancer.Net. (2018, June 27). Skin Cancer
(Non-Melanoma) - Statistics. Retrieved January 16, 2019, from
https://www.cancer.net/cancer-types/skin-cancer-non-melanoma/statistics
Centers for Disease Control and Prevention. (2018, June 12). Skin Cancer. Retrieved
January 16, 2019, from https://www.cdc.gov/cancer/skin/statistics/index.htm
The Skin Cancer Foundation. (2018, May 3). Skin Cancer Facts & Statistics. Retrieved
January 16, 2019, from https://www.skincancer.org/skin-cancer-information/skin-cancer-facts
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Comparison of 20th and 21st Century Influenza Epidemics
Peter Tynan
This experiment was conducted with the intent to identify statistical and clinical differences
between influenza outbreaks in the 20th and 21st century. To prepare for the experiment, two
outbreaks each from the 20th and 21st century were selected: the 1918 Spanish Flu, the
1968 Hong Kong Flu, the 2009 Flu Pandemic, and the 2015 Indian Swine Flu. The outbreaks
were chosen due to their scope, higher than average severity, or otherwise significant
characteristics. The hypothesis for the experiment was that each outbreak would be similar
clinically, but have some statistical disparities. To conduct the experiment, information was
gathered on the selected outbreaks, sourced from various public health databases, namely
total infections and deaths (from which case fatality ratios were derived), affected age
ranges, and geographic ranges. In addition, other notable clinical traits were recorded. After
collating the gathered data, several comparisons were drawn. The statistical comparisons
were of case fatality ratios, infected population, killed population, and affected regions.
Notable clinical characteristics of each outbreak were also compared, focusing on symptoms,
affected ages, and whether or not deaths occurred from primary or secondary factors, such
as a cytokine storm, or secondary pneumonia.
Results for the experiment are still forthcoming as of the time of writing. A preliminary
statistical analysis has been conducted (an addendum including detailed results will be
included), but the comparison of clinical traits has been completed. The initial statistical
comparison yielded somewhat surprising results, with considerable variation between each
outbreak, both in size and severity. The qualitative analysis was more in line with
expectations, showing some minor variation between outbreaks, but with each outbreak only
having one or two unique characteristics, which were mechanism of death and affected
groups, meaning that the outbreaks were clinically similar. From the current analysis, it can
be concluded that influenza outbreaks can vary considerably, with most of this variation
occurring in the severity of the outbreak, not in clinical characteristics.
Kilbourne, E. D. (2006). Influenza Pandemics of the 20th Century. Emerging Infectious
Diseases, 12(1), 9-14. doi:10.3201/eid1201.051254 Kamigaki, T., & Oshitani, H. (2009).
Epidemiological characteristics and low case fatality rate of pandemic (H1N1) 2009 in Japan.
PLoS Currents, 1. doi:10.1371/currents.rrn1139
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The Overuse of Deicers in Northern Virginia
Jack Branch, Tanvi Paritala
Rock salt or sodium chloride (NaCl) is the most commonly used deicing agent.
Deicing agents are used in order to treat snow on roadways to ensure the safety of
motorists. Using the Geographic Information Systems (GIS) program ArcGIS Pro, we
were able to test the hypothesis that areas with more roads and people are where
more chemicals are used.
Using data gathered from the Virginia Department of Transportation, we surveyed
the elevation to identify the roads affected by the usage of deicers. Through this, the
potential danger zones were located, by looking at the density of the chemicals on
the roads in each are. We generated a flow path line, using a point in the danger
zone, to identify the affected watershed and nearby streams. The main affected
watershed is the Potomac watershed; the affected bodies of water are South Run,
Accotink Creek, Pomonkey Creek, Neabsco Creek, Powellis Creek, and the
Potomac River.
Studies do show that deicers are necessary to control snow and ice on roadways.
However, in future studies, we would like to look at if road salt is the best option.
Another study shows that common fruit juices can be used as deicing agents, and
further experiments could be done on how these alternatives affect the roads both
positively and negatively.

(n.d.). Stormwater Management Fact Sheet: Minimizing Effects From Highway
Deicing, Environmental Protection Agency

Corsi, S. R., De Cicco, L. A., & Lutz, M. A. (2016, March 9). The increasing impact of
road salt: Long-term chloride trends in streams of the northern United States, United
States Geological Survey

Viadero, Roger C. Jr. (2005, January). Roadway Deicing and the Environment,
Environmental Issues, Government Engineering
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Comparative Study of Plastics Degredation in a Beach Environment
Anna Chapman
Which type of plastic polymer degrades the fastest in a beach environment? To answer this
question three types of plastics where placed in a simulated beach environment. The plastics
used where high-density polyethylene (HDPE), polyethylene terephthalate (PET),
polypropylene (PP).
Thirty 4x4cm pieces of each type of plastic were placed in the beach environment and placed
under 100W non-fluorescent light bulbs on a 14 hour day cycle. The 100W non-fluorescent
light bulbs were used to simulate the sun, and they were set on a 14 hour cycle to simulate
an average summer day. The mass of each individual plastic piece was measured before
being placed in the simulated environment. The mass of each individual plastic will be
measured at the end of the experiment, and the average change in mass will be calculated
based on these measurements. The plastic that fragments the fastest will be able to be
identified with this data and therefore identified as a plastic that should not be on beaches for
extended periods of time.
When the plastics break down they become microplastics which are consumed by aquatic
organisms and cause disruptions to the organisms anatomy. The microplastics are also
known to carry chemicals that are toxic to aquatic life. Knowing which plastics may cause the
most harm to the environment is of the utmost importance when it comes to using plastic
products. Being aware of the dangers may lead to people steering clear of the plastics or
paying more attention to recycling if they do use plastics.

Biper, N.F.A (2016). Plastic fragmentation in the environment (Doctoral dissertation).
University of Plymouth, Plymouth, Massachusetts
Sagawa, N., Kawai, K., & Hinata, H. (2018) Abundance and size of microplastics in a coastal
sea: Comparison among bottom sediment, beach sediment, and surface water. Marine
Pollution Bulletin, 133, 532-542 https://doi.org/10.1016/j.marpolbul.2018.05.036
Rezania, S., Park, J., Din, M.F.M., Taib, S.M., Talaiekhozani, A., Yadav, K.K., & Kanyab, H.
(2018) Microplastics pollution in different aquatic environments and biota: A review of recent
studies. Marine Pollution Bulletin, 133, 191-208
https://doi.org/10.1016/j.marpolbul.2018.05.022
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Can Symbiodinium Sp. be Extracted and Taken Up by a Foreign Coral in Order to
Potentially Reverse or Avoid Coral Bleaching?
Asia Chhour, Steven Yousef
The goal of this experiment is to see if Symbiodinium, the symbiotic dinoflagellates living
inside of the coral, can be taken up by a foreign coral host in order to make coral more
flexible to increasing temperatures. The two main corals being tested includes the Acropora
coral and the Heliopora coerulea (Blue Ridge Coral). These will both be stressed under high
temperatures (28‐) in order to extract the zooxanthellae, then later switched with the
opposing coral and placed back into stable conditions (25‐) in order for the zooxanthellae to
be taken up again by the foreign hosts. Due to rising temperatures and increased CO2 levels
coral bleaching rates have been slowly increasing. Knowing the cruciality of the symbiotic
relationship between coral and their microorganisms as well as positively altering their natural
state, this could benefit the overall survival rate of coral reefs across the globe.
P., S., R., R., M., P., L., Assis, D. C., . . . G., D. (2017, February 17). Beneficial
Microorganisms for Corals (BMC): Proposed Mechanisms for Coral Health and Resilience.
Retrieved from https://www.frontiersin.org/articles/10.3389/fmicb.2017.00341/full
Tong, H., Cai, L., Zhou, G., Yuan, T., Zhang, W., Tian, R., . . . Qian, P. (2017, January 13).
Temperature shapes coral-algal symbiosis in the South China Sea. Retrieved from
https://www.nature.com/articles/srep40118
Towanda, Trisha. Thuesen,Erik V.. “Prolonged exposure to elevated CO2 promotes growth
of the algal symbiont Symbiodinium muscatinei in the intertidal sea anemone Anthopleura
elegantissima” Retrieved September 17, 2018, from
http://bio.biologists.org/content/biolopen/1/7/615.full.pdf
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Analyzing Pesticide Residue in Produce Using Gas Chromatography
Andres Cruz Guzman, Marylynn Nguyen
Pesticide usage is essential to the production of many agricultural commodities. Pesticides
can help prevent the growth of insect and fungi populations which are generally undesirable.
However, pesticides can also have negative effects on human health when consumed. Crops
that require a high amount of chemicals such as strawberries are more likely to contain
pesticide residue when consumed. Even just 0.01 ppm of glyphosate; an active chemical in
herbicide Round Up, has been shown to trigger negative reactions in the liver. Research
indicates that frozen fruit may have a lower amount of pesticides than fresh fruit because of
the method of harvest. In addition, certified organic fruit may contain less synthetic chemicals
than non-certified fruits. In this experiment the following fruits were tested: frozen organic and
inorganic strawberries, fresh organic raspberries and fresh blueberries. The claim is that non
organic fruit will have a higher amount of pesticide residue than certified organic or frozen
fruit. Samples were prepared with acetonitrile and centrifuged with a salt mix in order to
separate fibers from the juice of the crop, which could interfere with the gas chromatograph
testing. Samples will then be centrifuged again with primary secondary amine to produce a
clearer result. The top layer will be micro pipetted into a test syringe into the gas
chromatograph and tests conducted. Results are pending.
EWG. (n.d.). (August 15 2018) Breakfast With a Dose of Roundup? EWG Children’s Health
Initiative.
Hossain, S., Chowdhury, M. A. Z., Alam, M. M., Islam, N., Rashid, M. H., & Jahan, I. (2015).
Determination of pesticide residues in brinjal, cucumber and tomato using gas
chromatography and mass spectrophotometry (GC-MS). Bios. J. Org, 1(1), 1-16.
International Agency for Research on Cancer (IARC). (March 20 2015) IARC Monographs
Volume 112: evaluation of five organophosphate insecticides and herbicides Health Initiative
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The Effect of Microbeads on Daphnia magna
Shreya Darbha, Divya Mahanti

The purpose of this experiment is to demonstrate the impactfulness of plastic
microbeads on Daphnia magna. Currently, major concerns include the
destruction of marine ecosystems and their food webs, the human
consumption of fish with already-ingested microbeads, and freshwater
environment contamination. In the experimental procedure, the Daphnia
magna were divided into separate containers with microbeads of the following
hygienic products: St. Ives, Clean and Clear, Gillette, Softsoap, and Wet n
Wild. Two grams of each product were measured out, and the varying
concentrations of microbeads were isolated using a paper towel filter system.
The microbeads were then added to each container. After their four-day
feeding cycle passed, they were put under the microscope for heart and
survival rate calculations. The results of these calculations demonstrated a
higher fluctuation of Daphnia magna heart rate in Softsoap and Clean and
Clear. The survival rate data demonstrated an almost direct correlation with
the heart rate fluctuation, with the fewest existing Daphnia magna being in
the Wet n Wild and Clean and Clear solutions. The conclusion of the data
demonstrated that as the water environment’s toxicity rises, the heart rate
also increasingly fluctuates. This explains why Clean and Clear had the
greatest impact on the heart rate and survival rate of the species. Moreover,
with the scarcity of Daphnia magna, the fewer filter feeders in their niche
causes an increase of algae build up, leading up to marine plant competition.
Finally, microbeads cause concentration of plastic in larger consumers,
hurting the ecosystem.
Clare, J. (2002, July). Daphnia: an aquarist’s
guide. https://www.caudata.org/daphnia/
Ebert, D. (1970, January 01). Introduction to Daphnia
biology. https://www.ncbi.nlm.nih.gov/books/NBK2042/
Hardy, R. (2012, January 25). Investigating factors affecting the heart rate of
Daphnia. http://www.nuffieldfoundation.org/practical-biology/investigatingfactors-affecting-heart-rate-daphnia
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A Field Sampling of Microplastic Contamination of Crassostrea Virginica in the
Chesapeake Bay in Accordance to Pollutant Toxicity
Lily Fortunato, Hannah Franklin
Northern Virginia’s relative location to the Chesapeake has granted easy access to fresh
seafood, leaving the bay a keystone in overall environmental health. However, due to the
rapid increase of pollution in waterways along the East Coast, the cleanliness and health of
organisms in the Chesapeake Bay is at risk by the hands of heavy pollutants. Of these
pollutants, the most abundant would be plastics, specifically microplastics. These
microscopic toxins are consumed by the filter-feeding species in the Chesapeake, leading not
only to population decline, but possible bioaccumulation in humans. To determine the
presence of these microplastics in Chesapeake wildlife, gill samples were taken from the
local oyster species Crassostrea Virginica and placed under microscopes to identify these
microscopic plastics. The extent to the problem however, was unknown. Microplastic
presence was overwhelming in upwards of 40 tested samples, each containing these
contaminants, with a majority of samples having black and blue pigmentation. Other colors of
microplastics were discovered as well: red, brown, green, purple, yellow, and even orange.
These findings rejected the null hypothesis: if Chesapeake Bay oysters were dissected and
observed under microscopes, presence of microplastics would not be found. Data collection
proved in fact that there is a microplastic presence within the Chesapeake Bay that is likely to
harm not only the Chesapeake Bay ecosystem, but possibly the Virginia economy, and
human health as well. Further studies would validate the harmful effects of microplastics on
the environment, ecosystem, and local economy.
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The Effects of Galaxolide and Tonalide on Daphnia magna
Desiree Garcia, Angely Garcia Guerra
Humans tend to do certain actions without thinking about how they affect other ecosystems.
The purpose of this study was to show the negative effect that human actions regarding
cosmetics have on aquatic life. For the project, four jars with spring water and Daphnia
magna were manipulated. The independent variable was the addition of cosmetic chemicals
galaxolide and tonalide into the environment of the Daphnia magna in order to test how they
would affect the heart rates of the organisms. One jar had no chemicals added to it, which
made it the control group. The second jar was given three droplets of galaxolide, the third had
two crushed tonalide pills, and the fourth jar was given a mix of galaxolide and tonalide in the
same increments. There were about fifteen Daphnia magna in each jar. The organisms were
left in their respective jars over a span of four days before their heart rates were tested. The
hypothesis of the experiment was if galaxolide and tonalide were included in the D. magna’s
environment, then the heart rates of the organisms would decrease. All of the D. magna
except for one in the control jar were deceased upon observation on the fourth day. The
hypothesis was unsupported by the data. Further research could explore that with more
frequent testing done different results could be provided by the experiment and the
hypothesis could possibly be supported.
Carballa, M., Omil F., Lema, J.M., (2005, September 12) Removal of Cosmetic Ingredients
and Pharmaceuticals in Sewage Primary Facility. Retrieved from
https://www.sciencedirect.com/science/article/abs/pii/S004313540500518X
Carballa, M., Omil, F., Lema, J. M., Llompart, M., Garcia-Jares, C., Rodriguez, I., Gómez, M.,
Ternes, T. (2004, January 22) Behavior of Pharmaceuticals, Cosmetics and Hormones in a
Sewage Treatment Plant. Retrieved from
https://www.sciencedirect.com/science/article/abs/pii/S0043135404001642#!
Elenbaas, M., (2013) Daphnia magna Retrieved from
https://animaldiversity.org/accounts/Daphnia_magna/
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Creating a New Coral Mucus to Combat Coral Bleaching: Investigating the Impact of
Halomonas halodenitrificans Biofilm on the Bleaching Rate of Prism Goniastrea
Sophia Goldbeck, Christopher Nguyen
Coral bleaching events are projected to skyrocket in the coming years as a result of more
acidic and warmer ocean water. Coral mucus contains diverse bacteria, but during bleaching,
coral mucus loses its protective properties, increasing the likelihood of death. This
experiment’s goal is to seed new bacteria, which does not belong to coral’s native microbiota,
onto Prism Goniastrea and determine if this bacteria can prevent bleaching by surviving in
more acidic conditions associated with bleaching events. Halomonas halodenitrificans was
chosen due to its ability to survive in a wider pH range than the existing bacteria. The coral
was grown in normal and low pH to quantify the normal bleaching rate in standard and
bleaching conditions, respectively. Then, the bacteria was added to coral in normal pH to see
if it had any negative effects on healthy coral and low pH to measure its impact on the
bleaching rate. qPCR was conducted on the mucus to verify that the bacteria seeded onto
the coral. Images of the coral were taken over three weeks, and the percent whiteness over
time was analyzed using ImageJ. It was hypothesized that the percent whiteness of coral
with H. halodenitrificans would not differ between the normal and low pH conditions,
indicating the bacteria’s ability to increase the viability of the coral mucus and prevent
bleaching. By integrating into the existing coral mucus or creating an entirely new biofilm, this
bacteria has the potential to decrease the frequency and magnitude of global coral bleaching
events.

Bythell, J. C., & Wild, C. (2011). Biology and ecology of coral mucus release. Journal of
Experimental Marine Biology and Ecology, 408(1-2), 88–93.
Chow, M., Tsang, R. H., Lam, E. K., & Ang, P. (2016). Quantifying the degree of coral
bleaching using digital photographic technique. Journal of Experimental Marine Biology and
Ecology, 479, 60-68. doi:10.1016/j.jembe.2016.03.003
Cory J. Krediet, Kim B. Ritchie, Valerie J. Paul, and Max Teplitski Coral-associated microorganisms and their roles in promoting coral health and thwarting diseases. Proceedings of
the Royal Society B: Biological Sciences, 280(1755), 20122328. doi:10.1098/rspb.2012.2328
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The Effect of Acidification on the Photosynthetic Rate of the Zooxanthellae Algae
Suha Ansari, Emily Goulet
The increased burning of fossil fuels has caused a major change in Earth’s atmosphere. The
Carbon Dioxide (CO2) levels in the atmosphere are rising considerably. This rise in CO2 in
the atmosphere is also affecting the CO2 concentration in oceans. The ocean typically
absorbs small amounts of the CO2 in the atmosphere in order to support marine life;
however, because of the increase of CO2 in the atmosphere, the ocean is absorbing more
CO2 than is needed to support life. The subsequent changes in CO2 concentration in the
ocean are causing the ocean’s pH to drop thus making the ocean more acidic. This pH shift
is threatening one of the most diverse ecosystems on the planet; the coral reefs.
Coral cohabitates with Zooxanthellae algae in a symbiotic relationship. The algae provides
the coral with nutrients from its photosynthetic products, oxygen and glucose, which the coral
uses for food and to form stronger coral skeleton; the coral provides the algae with shelter
and carbon dioxide (a waste product resulting from coral skeleton formation). This delicate
and mutual relationship is being threatening by ocean acidification. The surplus of CO2 in the
oceans and the subsequent formation of complex carbonate ions make it difficult for the coral
to break down. This limits the quantity of CO2 that is available for the algae. The algae in turn
begin to have trouble synthesizing, becoming unable to filter the excess CO2 out properly
and form oxygen and glucose by-products for the coral. When the coral deems this
environment hostile to its growth and ejects algae from its tissues, causing the coral to lose
its color and making it vulnerable to the growing acidity levels in the ocean.
This experiment aims to determine if the pH of salt water has a direct effect on the
photosynthetic rate of the Zooxanthellae algae. Past studies have focused on the correlation
between these events, but mostly from the coral’s perspective, testing its durability to
changes like temperature and acidification; which does not accentuate the “symbiotic” nature
of the issue, as algae play an important role in their survival. Our research will better qualify
the nature of this problem, specifically focussing on the most common type of symbiotic
algae (Zooxanthellae) and acidifications effect to its photosynthetic output or rate. This
research is important since it qualifies that coral provides protection and a home to many
marine organisms, and that acidification negatively impacts this process but from many
different angles.
The experiment was conducted over a three week span with weekly testing on the algae. The
control group was a saltwater pH of 8, and the experimental groups consisted on a pH of 7
and pH of 6. The null hypothesis, which was rejected, states “The pH will not have an effect
on the photosynthetic rate of the Zooxanthellae algae.” The data failed to reject the
alternative hypothesis which states “If the pH is lowered, then the photosynthetic rate of the
Zooxanthellae algae will decrease, leaving more CO2 by-products.” The null hypothesis was
rejected after conducting a ANOVA significant test with a p-value of .0000929. The data
showed that the pH of the salt water did have an effect on the photosynthetic rate of the
Zooxanthellae algae. The lower pH solutions the lower the algae O2 output, and the higher
the pH solutions the higher the algae O2 output.
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The Effect of Glycera dibranchiate on Microplastics
Ashley Hipes, Nadine Ragas
In an environmental and biological study, this experiment investigates how the presence of
Glycera dibranchiate (blood worms) alter the mass of microplastics. Thirty jars were
constructed to simulate the natural environment of Glycera dibranchiate, and a measured
portion of the dependent variable, microplastics, were inserted into each environment. One
Glycera dibranchiate, the independent variable, was put into fifteen jars, acting as the
experimental group. The remaining fifteen jars acted as control. Ten days later, the mass of
plastics in all jars were collected through density separation and massing. The differences in
the mean mass of plastic in the control jars and experimental jars, 0.98573 g and 0.92887 g
respectivley, yielded a p-value of 0.8588, resulting in a difference that is considered
statistically insignificant. Similar results occur with the six Glycera dibranchiate that remained
alive after the ten day trial period, yielding a p-value of 0.4650. The hypothesis, Glycera
dibranchiate will consume plastic, is not supported by the t-tests run; Glycera dibranchiate do
not decrease or alter in any significant way the presence of microplastics in their
environment. The major source of error is the small sample size of Glycera dibranchiate that
remained alive during the trial. Further research could explore variables in which Glycera
dibranchiate remain alive or the effects of another carnivorous tidal species on microplastics
in their environment.
Bloodworm. (2018). In Encyclopædia Britannica. Retrieved from
https://academic.eb.com/levels/collegiate/article/bloodworm/15712

Florida State University. (2018, May 1). Sea turtle nesting beaches threatened by
microplastic pollution. ScienceDaily. Retrieved October 23, 2018 from
www.sciencedaily.com/releases/2018/05/180501161800.htm

Sturdivant, S. K., & Shimizu, M. S. (2017). In situ organism-sediment interactions:
Bioturbation and biogeochemistry in a highly depositional estuary. PLoS ONE, 12(11),
e0187800. Retrieved from http://link.galegroup.com/apps/doc/A515924128/GPS?
u=sta95509&sid=GPS&xid=83e722d8
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The Impact of Diesel Exhaust Particles from Railroads on the Occurrence of
Lightning Storms
Juhee Jain
The southern part of the United States experiences many storms that affect living conditions
due to extreme weather. Houses are built to survive intense storms and safety precautions
are implemented for survival. However, a little regarded factor may contribute to the
development of these storms: diesel exhaust particles. While implicated in the development
of these storms via exhaust from cargo ships, this has not been examined in railroads. The
intent of this research was to determine whether a correlation existed between railroad
emissions and lightning strikes.
Using maps of Texas railroads along with maps of lightning strikes in Texas, overlays were
manually created to observe the correlation of lightning strikes and railroads. By plotting
lightning strikes over Texas from 2012 to 2014, the location of each strike was recorded in
relation to nearby railroads and cities.
While research is ongoing at this time, the maps do provide some evidence that the
hypothesis may be supported as clusters of lightning strikes are found close to each railroad.
This research should be furthered by creating digital overlays to analyze the exact location of
each strike over Texas railroads in order to conclude if the geographical location of these
strikes is influenced by railroads.
American-Rails. 2018. Extinguishing the Fire of Steam. Available online
at: https://www.american-rails.com/diesel-locomotives.html
Supriya L. 2017. Lightning storms triggered by exhaust from cargo ships. Available online at:
https://www.newscientist.com/article/mg23531442-300-lightning-stormstriggered-by-exhaustfrom-cargo-ships/
Train History. 2018. Types of Trains, Locomotives and Rails. Available online at:
http://www.trainhistory.net/train-facts/train-types/
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The Effect of Weather Patterns on the Chemical Distribution of ROCKWOOL Factory
Fallout
Jennifer Colucci, Isha Kalaga
Stone wool is a common type of industrial factory insulation that is often used due to its water
repellant and mold resistant tendencies. The primary manufacturer of this insulation is the
ROCKWOOL corporation, a Danish company based in the US and Canada, because the
quantity of pollutants released during production far exceed what Denmark’s health and
environmental regulations approve. Roxul Incorporated—a subset of ROCKWOOL—has
begun construction of a stone wool factory in Jefferson County, West Virginia. Amidst local
concern, this research was designed to investigate the effect of heavy pollutants and
particulate matter on the surrounding organisms. An AERMOD model was created to identify
the distribution of the particulate matter, given certain weather and environmental conditions.
A model was initially devised for the factories predecessor in Marshall County, Mississippi,
and it was then modified to fit the conditions of the WV facility. This mathematical model is
visually represented through ArcGIS and it indicates the populations that are affected at a
given time i.e. Heavy pollutants— such as formaldehyde, naphthalene, and 1,3
Butadiene—are detrimental to both human health and the environment. Repeated exposure
to small concentrations of the byproducts can lead to issues like organ failure, birth defects,
and pulmonary oedema. This model indicates the degree of exposure an area will experience
i.e. DATA PENDING. Thus, local governments can take preventative measures to protect
surrounding watersheds and habitats, while issuing proper air quality alerts to the local
population.
EPA. (2007, March 1). Mineral Wool Manufacturing [PDF]. Washington D.C.:
Environmental Protection Agency.
Greene, R. (2018, September 06). Loudoun Legislators Push for Answers on Rockwool
Plant. Retrieved from https://loudounnow.com/2018/09/05/loudoun-legislators-push-foranswers-on-rockwool-plant/
Factory near four schools raises safety concerns, questions. (2018, August 16). Retrieved
from https://wtop.com/local/2018/07/factory-near-four-schools-raises-safety-concernsquestions/slide/1/
Formaldehyde and Cancer Risk. Retrieved from https://www.cancer.gov/aboutcancer/causes-revention/risk/substances/formaldehyde/formaldehyde-fact-sheet#q1
Mineral Wool Insulation Isn't Like Fiberglass. (2018, August 10). Retrieved
from https://www.greenbuildingadvisor.com/article/mineral-wool-insulation-isnt-like-fiberglass
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Appearances of Microplastics Found in Loudoun County Farms
Theodore Kostal, Patrick Swisher
Extensive research has been done regarding microplastics (and its detrimental effects) in
various bodies of water; however, minimal research has been done on the appearance and
negative effects of microplastics in farmland. Are there microplastics in Loudoun farmland? If
so, how did they get there? This investigation directly addresses these questions. Soil
samples were taken from nine different farms located in Loudoun County, Virginia, and run
through a Sediment-Microplastic Isolation (SMI) Unit. The SMI Unit utilizes zinc chloride to
extract microplastics in an efficient and reliable process. Four soil samples contained
microplastics. All three fresh produce farms contained microplastics, and only two of three
farm-to-table farms contained microplastics. The other samples did not contain any
detectable plastic particles. Other data regarding the state of the soil is pending (pH,
elevation level, and moisture level). Based on previous research, it is likely that fresh produce
and farm-to-table farms contain microplastics due to these types of farms reliance on organic
fertilizer products which contain tiny fragments of plastics. The next step is identifying the true
effect that these microplastics have on different farms. Given more time and resources, the
process by which said microplastics find their way into farms could be isolated and identified,
along with showing the effects of microplastics on terrestrial farming environments.
Therefore, the provided research shows that microplastics can indeed be found in terrestrial
environments, not just in aquatic environments. In conclusion, enacting different techniques
in the cultivation of farms would be in everyone’s best interest.
Microplastics in agricultural soils: A reason to worry? (2019, February 2). Retrieved
from https://www.niva.no/en/news/microplastics-in-agricultural-soils-a-reason-to-worry
Josh Gabbatiss Science Correspondent @josh_gabbatiss. (2018, April 04). Microplastics
found in fertilizers being used on gardens and farmland. Retrieved from
https://www.independent.co.uk/environment/microplastic-pollution-fertilisers-gardensfarmland-germany-plastic-waste-a8288776.html
Daly, J. (2019, January 16). Microplastics are poisoning our oceans, but the problem could
be worse on land. Retrieved from https://www.abc.net.au/news/rural/2019-0117/microplastics-on-farms-ignored-say-scientists/10717126
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The Effect of Different Concentrations of Carbon Dioxide on the Lipid Production of
Chlorella
Jonathon Lemieux

Due to rising levels of carbon dioxide in the atmosphere, climate change is
becoming a serious issue. To combat this, a renewable and clean energy
source, biolipids, need to be more commercially and mechanically efficient. In
this experiment, a number of bottles with cultured Chlorella algae solutions
will be exposed to different amounts of carbon dioxide concentrations (0%,
2.5%, 5.0%, 7.5%). Then, each bottle will be pressurized to about 275 kPa.
After a week of growth, the pressure will be release quickly, forcing osmotic
shock. The bottles will then be left to settle, driving the oil and water solution
to separate by density. The oil will be extracted, along with algal biomass for
data analysis and comparison. No data has been collected yet due to the
timeline of the project. However, the expected outcome is: the concentration
of carbon dioxide increases, the algal biomass will decrease, but the lipid
yield will increase.

Daliry, S., Hallajisani, A., Roshandeh, J. M., Nouri, H., & Golzary, A. (2017).
Investigation of optimal condition for Chlorella vulgaris microalgae
growth.Global Journal of Environmental Science and Management, 3(2), 217230.
Subramani, k., Venkatachalam, C.D., & Sengottian, M. (2015, December).
Extraction of algal oil from Chlorella sp. using combined osmotic shock and
ultra-sonication. ResearchGate.
Yun, Y., Lee, S.B., Park, J.M., Lee, C., & Yang, J. (1997, March 11). Carbon
Dioxide Fixation by Algal Cultivation Using Wastewater Nutrients. J. Chem. T
ech. Biotechnol, 69, 451-455.
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Comparing the Effects of Oxybenzone and Non-nano Zinc Oxide on Zooxanthellae
Growth
Camille Lewis

Zooxanthellae is a symbiont that provides corals with metabolic energy. Without this
algae, coral organisms cannot survive. There are many factors that influence the
growth of zooxanthellae, one of which being pollution. Oxybenzone is a chemical
commonly found in sunscreen. Due to overuse in tourist beaches, affecting Nonnano zinc oxide has higher UV attenuation rates than oxybenzone, and may be a
better chemical to use instead of one that harms zooxanthellae. This research is
comparing the effect of oxybenzone and non-nano zinc oxide on the growth and
survival of zooxanthellae algae. Zooxanthellae cultures were treated with
oxybenzone and non-nano zinc oxide, each chemical having thirty cultures in it’s
group. The groups were labeled O and Z, with a third control group labeled C also
consisting of thirty cultures. The cell density was measured initially and one day
after the chemicals were added for each culture. Data are pending.
Bronstein, O, Cadenas, K, Ciner, Downs, C, Fauth, Frederic R, Jeger, R, KamarskyWinters, Knutson, S, Kushmaro, A, Loya, Y, Pennington, P, Segal, Roee, J, Lichtenfeld,
Y, Woodley, M, Archives of environmental contamination and toxicology, 2016,
Vol.70(2), pp.265-288
DiNardos, J, Downs, C, dermatological and environmental toxicological impact of the
sunscreen ingredient oxybenzone/benzophenone-3, Journal of Cosmetic
Dermatology, 2017, Vol 17, Issue 1, pp.15-19
Lim H, Schneider S, review of environmental effects of oxybenzone and other
sunscreen active ingredients, Journal of the American Academy of Dermatology
(2018), doi: 10.1016/j.jaad.2018.06.033.
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The Effect of Algae Barricading Substances and Buffers on Algae Blooms (Anabaena)
Rachel Kim, Rabia Malik
HAB is the toxic overgrowth of algae in ponds and lakes creating “dead zones” where
organisms are unable to live, leading to possible destruction of whole ecosystems. Creating a
buffer using natural and safe solutions, and observing which ones can work optimally in
preventing Anabaena HABs. Independent variables include barricading substances (barley
straw, H2O2, and mesh skimmer); the dependent variable being light absorption (nm); the
control was the Anabaena sample with no buffer. Barley straw is a common algae eradicator
for ponds, H2O2 is known for preventing blooms, and a mesh strainers are commonly used
for skimming off the surfaces of contaminated water, these techniques are duplicated with
cups - each containing 100 mL of Anabaena samples. Findings of this experiment included
that H2O2 worked best in prevention, with clear light absorption, and almost no visible algae,
and the mesh strainer having little effect creating more algae than the control. The means of
the control, barley straw, H2O2, and mesh are 0.111, 0.095, 0.012, and 0.069 respectively.
The ANOVA Test was carried out for analysis with p-value being 0.11, meaning the data was
not statistically significant, and the F-value came to be 2.105. The alternative hypothesis,
H2O2 would be most efficient in preventing algae growth, was supported. A major source of
error would be the errors in time, where there were inconsistent measurements in recording
time. Further research can include repeating the experiment in tanks of living organisms,
similar to those in ponds and lakes.
Ben A. Wagstaff, Edward S. Hems, Martin Rejzek, Jennifer Pratscher, Elliot Brooks,
Sakonwan Kuhaudomlarp, Ellis C. O'Neill, Matthew I. Donaldson, Steven Lane, John Currie,
Andrew M. Hindes, Gill Malin, J. Colin Murrell, Robert A. Field. Insights into toxic
Prymnesium parvum blooms: the role of sugars and algal viruses. Biochemical Society
Transactions, 2018; DOI: 10.1042/BST20170393

“Harmful Algal Blooms.” EPA, Environmental Protection Agency, 19 July 2018,
www.epa.gov/nutrientpollution/harmful-algal-blooms.

State Legislatures (2008). A Fear of Phosphates. GREENR, A178454328
http://find.galegroup.com/grnr/retrieve.do?sgHitCountType=None&sort=DateDescend&t
bID=T002&prodId=GRNR&resultListType=RESULT_LIST&searchId=R2&searchTyp
=&currentPosition=1&qrySerId=Locale%28en%2C%2C%29%3AFQE%3D%28KE%2 None
%2C17%29underwater+plants%24&userGroupName=lcpsh&inPS=true&docId=A
78454328&contentSet=IAC-Documents&docId=A178454328&docType=IAC
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MIgratory Patterns of the Blue-Throated and Global Warming
Zoe McCray
Two thousand species of birds, 20% of all known species, make regular seasonal
movements. Many travel thousands of miles between their breeding places and their
wintering grounds. More than 40% of these migratory species are declining, and nearly 200
are now classified as globally threatened. Global warming influences the routes of many
migratory birds and their annual migration rhythm. A lot of migratory birds change their
routes, shorten, or completely cancel their journey as a result of changing temperatures. For
example, some small bird species do not winter in Spain, France, or in the north of Africa
anymore. Instead, they prefer to stay in England, where they breed. Cranes, which normally
migrate to Spain and Portugal, stay in Germany, accompanied by Starlings. Unfortunately,
their inactivity has severe consequences. They are not used to low temperatures and, in case
of a hard onset of winter, most of them won’t survive. Mild winters help resident birds to
survive. They start to use food resources and breeding places of long distance migrants. As a
consequence, long distance migrants might find their breeding grounds occupied by a large
number of resident birds. This increases the competition between these species for food and
breeding grounds.
The goal of this project is to identify a correlation between the Bluethroat migration patterns
and global warming rates. The patterns and habits of the Bluethroat Migratory Bird will be
compared to trends in global and habitat temperatures. An explanation will include their
correlation and why global warming affects these factors so greatly. I predict that global
warming will have the biggest impact on this species. The purpose of this project is to confirm
the impact climate change has on the behavior of migratory songbirds. At this time, I am
currently analyzing data.
Ebird.org. (2019). Bluethroat - eBird. [online] Available at: https://ebird.org/species/blueth
[Accessed 25 Feb. 2019].
Lindsey, & Dahlman. (2018, August 01). Climate Change: Global Temperature. Retrieved
from https://www.climate.gov/news-features/understanding-climate/climate-change-globaltemperature
T. (n.d.). Bluethroat. Retrieved from https://birdsna.org/SpeciesAccount/bna/species/blueth/introduction
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The Effect of Biochar on Artemisia tridenta Growth
Zachary McDonough
From a number of human factors detrimental to the environment, there has been a rise in
arid soil impeding upon previously arable land. The rate of deserts around Earth spreading
has dramatically increased leading to more prevalent respiratory diseases in affected
populations. Government organizations have invested in planting billions of new saplings in
response to trying to reduce the rate of desertification. About one-third of trees planted died
within a year leading to a waste of valuable resources. Local groundwater levels where trees
were placed experienced significant decreases. Biochar is a soil amendment that could
potentially eliminate the problems with current methods of combating desertification with its
beneficial characteristics.
To test an optimal biochar soil mixture for aiding anti-desertification techniques, assessing
select porous capacity, pyrolysis process, and soil nutrients for Artemisia tridentata growth.
The biochars tested are a coarse grain with a particle size of 0.853-2.00 nm and a fine grain
with a particle size of 0.251 nm. Soil mixtures will be either 50% or 90% biochar mixture.
Measuring Artemisia tridentata dry mass after seventy-five days will conclude ideal soil
mixture. A p-value test will be run on each individual soil mixture to ensure strong evidence
rejecting the null hypothesis. A Two-Way ANOVA will examine how different levels of the two
factors experiment on biochar pore size and percentage of topsoil in mixture.

Cederlund, H., Börjesson, E., & Stenström, J. (2017). Effects of a wood-based biochar
on the leaching of pesticides chlorpyrifos, diuron, glyphosate and MCPA. Journal of
Environmental Management, 191, 28-34. doi:10.1016/j.jenvman.2017.01.004
Meng, J., Wang, L., Liu, X., Wu, J., Brookes, P. C., & Xu, J. (2013). Physicochemical
properties of biochar produced from aerobically composted swine manure and its potential
use as an environmental amendment. Bioresource Technology, 142, 641-646.
doi:10.1016/j.biortech.2013.05.086.

Oldfield, T. L., Sikirica, N., Mondini, C., López, G., Kuikman, P. J., & Holden, N. M.
(2017). Biochar, compost and biochar-compost blend as options to recover nutrients and
sequester carbon. Journal of Environmental Management, 218, 465-476.
doi:10.1016/j.jenvman.2018.04.061
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Using Chloroplasts as a Battery Source
Sneha Bathey, Shahad Musa
Batteries are constantly used to power our world. For the most part, they are easy to access
and dispose of, but in developing countries having a naturally made battery could be useful.
By creating a battery that relies on the movement of electrons in chloroplasts we could
potentially provide a solution. We begin isolating the chloroplasts from spinach by cutting
apart the leaves, blending the leaves with a sucrose solution, putting the solution through a
strainer, and then centrifuging the remaining solution to isolate the chloroplasts. We would
then suspend the chloroplasts in a d-sorbitol or sucrose solution and then put it in a container
with a bar of copper inserted through. The electrons would then flow from the chloroplasts to
the copper and we would measure the electric charges.Based on the evidence we collected,
the chloroplast powered battery may be a viable usage for those living in areas where access
to electricity and typical store bought chemical batteries may be limited.
A. (2017, May 25). Photosynthesis. Retrieved September 29, 2018, from
https://askabiologist.asu.edu/photosynthesis
Anderson, P. (2012, April 3). Photosynthesis. Retrieved September 29, 2018, from
http://www.bozemanscience.com/photosynthesis/
Asato, R. (n.d.). The "Dry-Cell" Battery (Y. Sakai, B. Kimura, & C. Shiroma, Eds.). Retrieved
September 29, 2018, from http://makahiki.kcc.hawaii.edu/chem/everyday_battery.html
Block, M. A., Douce, R., Joyard, J., & Rolland, N. (2007). Chloroplast envelope membranes:
a dynamic interface between plastids and the cytosol. Photosynthesis Research, 92(2), 225–
244. http://doi.org/10.1007/s11120-007-9195-8
Brown, R. B., & Audet, J. (2008). Current techniques for single-cell lysis. Journal of the
Royal Society Interface, 5(Suppl 2), S131–S138. http://doi.org/10.1098/rsif.2008.0009.focus
Cooper, G. M. (1970, January 01). Chloroplasts and Other Plastids. Retrieved from
https://www.ncbi.nlm.nih.gov/books/NBK9905
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The Effect of Iodine Chloride on Water filtration
Nandha Nagappan
The purpose of this experiment was to determine whether iodine chloride was a better
alternative to reducing the presence of sulfuric acid in tap water, compared to a commercial
product. The independent variable was the type of purifier, the dependent variable was the
pH level, and the control group was the commercial product. There would be an initial
recording of the pH level of tap water mixed with sulfuric acid. Then the iodine
chloride/commercial product would be mixed with the sulfuric acid and tap water mixture, and
there would be a recording of the pH level, and they would be compared. For the iodine
chloride, the mean pH level was 6.2, and for the commercial product, it was 6. A t-test was
used because there were two variables that were being compared. The hypothesis that if
iodine chloride is used to filter out sulfuric acid out of tap water, it will be more effective than if
a Potable Aqua water purification tablet is used to filter out that same chemical was
supported. The p value was greater than .05, so the null hypothesis was rejected. The
independent variable influenced the dependent variable more significantly than the control
group, as the independent variable got a more base pH level. Some possible errors could
have been a few rushed trials. A question for future research could be about how scientists
can possible synthesize iodine chloride into a pill like form so that it could more effective and
easier to use.
Figure 2f from: Irimia R, Gottschling M (2016) Taxonomic revision of Rochefortia Sw.
(Ehretiaceae, Boraginales). Biodiversity Data Journal 4: E7720.
https://doi.org/10.3897/BDJ.4.e7720. (n.d.). doi:10.3897/bdj.4.e7720.figure2f

Jacobsen, E. K. (2004). Water Filtration. Journal of Chemical Education, 81(2).
doi:10.1021/ed081p224a

Forezi, L. S. (2011, February 08). Iodinemonochloride. Retrieved October 30, 2018, from
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0030-1259532
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The Effect of Chemical Road Treatment on Aquatic Life in Loudoun County
Casey Manketo, Ian Nester

On average, Loudoun County gets about 22 inches of snow per year. This
means that roads will need to be chemically treated in case of a big winter
storm, because students will need to go to school and adults will need to get
to work. Roads in Loudoun County are treated with a combination of
chemicals that are supposed to prevent the roads from freezing over.
According to the Virginia Department of Transportation, some of the main
ingredients include: Calcium Chloride, Sodium Chloride, and Magnesium
Chloride. When the snow and ice melts these chemicals may runoff to nearby
sewers, reservoirs, and other aquatic regions. Our project wants to
investigate the possible effects of excess road salt chemicals running off into
nearby aquatic habitats, Using Daphnia magna, we will investigate the water
conditions directly before and after a snow event. If it is determined that these
chemicals are potentially detrimental to aquatic life, we want to alert society
and find possible solutions to fix this problem. We hypothesize that if the
Daphnia are put into an environment that is polluted with road salts, then their
rate of survival will decrease. Project data collection is still ongoing.
Evans, Marlene, and Cherie Frick. “The Effects of Road Salts on Aquatic
Ecosystems.” Environment Canada Water Science and Technology
Directorate, Aug. 2001, pp. 1–298.,
brage.bibsys.no/xmlui/bitstream/handle/11250/193946/the_effects_road_salt
s.pdf?sequence=1&isAllowed=y.

Southgate Connector - Blacksburg, 13 Nov. 2018,
www.virginiadot.org/newsroom/statewide/2018/vdot-is-ready-for-snow11-92018.asp.
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The Effect of Roundup on the Feeding Behavior of Cherry Shrimp
Long Nguyen, Nicholas Urbanek
Pollution is the introduction of a substance into an environment that brings about harmful
effects. Pollution has become more and more prevalent and is now a growing concern for the
aquatic ecosystem. Pollutants impact our oceans, atmospheres, houses, and much more.
This experiment will directly test how common herbicides, such as Roundup, influence the
feeding behavior of shrimp. It can be inferred that the addition of Roundup to the current diet
of the Cherry Shrimp (worms), will cause the shrimp to avoid and neglect to eat. For each
trial, a worm will be added to a tank with one shrimp. The behavioral traits of the shrimp,
primarily dietary, will be monitored and recorded. There are four test groups that will be
testing, making 120 shrimp up for experimentation (Independent Variable) (0%, .25%, .5%,
1.0%). While the results of the experiment are still underway, outcomes may still be
predicted. A formulated prediction is that the Cherry Shrimp exposed to no roundup at all will
exhibit the most normal/healthy traits. It has been hypothesized that exposure to foreign
chemicals could deter eating. This would lead to a tread in data of less eating (within the
shrimp) the higher the concentration of Roundup is.
Mensah, P. K., Palmer, C. G., & Muller, W. J. (2014, February 20). Lethal and Sublethal
Effects of Pesticides on Aquatic Organisms: The Case of a Freshwater Shrimp Exposure to
Roundup®. Retrieved from https://www.intechopen.com/books/pesticides-toxicaspects/lethal-and-sublethal-effects-of-pesticides-on-aquatic-organisms-the-case-of-afreshwater-shrimp-expo
Plastics in oceans decompose, release hazardous chemicals, surprising new study says.
(n.d.). Retrieved
from https://www.acs.org/content/acs/en/pressroom/newsreleases/2009/august/plastics-inoceans-decompose-release-hazardous-chemicals-surprising-new-study-says.html
US Department of Commerce, & National Oceanic and Atmospheric Administration. (2004,
December 19). Nonpoint Source Pollution. Retrieved from
https://oceanservice.noaa.gov/education/kits/pollution/012chemicals.html
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The Collection of Spilled Hydrocarbons on Roads After Rainfall
Lauren Osborne, Maria Plugina
The purpose of this experiment is to investigate the effectiveness of mulch absorbing oil. We
used two types of mulch: wood chip and bark chip for the experiment. In addition, we tested
the mulch absorption of three types of liquids: transmission fluid, engine fluid, and water. The
purpose of this project is to prevent spillage and runoff from the road into the environment,
specifically the habitats closest to the roads. Our hypothesis is that the wood chip will do a
better job absorbing the transmission fluid. With the same temperature, humidity, amount of
liquid, we weight the mulch before and after we set the mulch in contact with the liquid. Using
the percent change of mass, we properly analyze the effectiveness of the mulch absorbing
liquids. For further research, we could explore the effects of mulch absorption during rainfall
and proceed further in creating an effective product to collect spilled car fluids.
We determined that the rate of absorption between bark chip and wood chip to the oil
succeed in absorbing at an even rate. The wood chip absorbed the most out of the bark chip.
Furthermore, the transmission fluid and engine oil showed no direct change in absorption
rates, roughly staying the same. This concludes that wood chip can absorb the majority of
oils on the road. Also, through the second trail of our experiment, we tested how rainfall
would affect how much oil is kept in the mulch. Our data illustrated more than half the oil in
the mulch.
B. Ivshina, Irena & Kuyukina, Maria & Krivoruchko, Anastasiya & Elkin, A.A. & Makarov,
Sergey & Cunningham, Colin & Peshkur, Tanya & M. Atlas, Ronald & Philp, Jim. (2015). Oil
spill problems and sustainable response strategies through new technologies. Environmental
Science: Processes and Impacts. 17. 12011219.
https://www.researchgate.net/publication/279922490_Oil_spill_problems_and_sustainable_re
sponse_strategies_through_new_technologies
Green, J. (2018, December 06). Effects of Car Pollutants on the Environment. Retrieved
from https://sciencing.com/effects-car-pollutants-environment-23581.html
Exxon Valdez Oil Spill, https://response.restoration.noaa.gov/about/media/how-do-oil-spillsout-sea-typically-get-cleaned.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).

924T12
Earth & Environmental
Sciences
900

LCPS RSEF OFFICIAL ABSTRACT - 2019
The Effect of Minerals on Soil Bearing Capacity
Ryan Chapleski, Roshni Ray
This project in its present form is the result of an environmental soil compression capacity
experimentation on the effect of nutrients on the soil bearing capacity of soil. The initial idea
was to determine the soil bearing capacity or shear strength of soils from different locations.
Initially, it was planned to test the shear strength, and the compression values of the soil.
However, have moved to a more substantial testing method, known as an unconfined
compression test.
The nutrients tested in the soil samples were narrowed down to, Nitrate, Phosphate, and
Potassium. The Potassium nutrients, were measured using an Ion-Selective Electrode. While
the Nitrate and Phosphate levels were measured using a low range compactor. The effective
concentrations of Nitrates and Phosphates have been found to be 0.3 ppm and 0.4 ppm
respectively.
Variations in Nitrate levels were observed, and it is believed that these results are due to
the drying time for each sample. Samples left to dry for less than 24 hours resulted in more
precise data, whereas samples left to dry for more than 24 hours resulted in less precise
data.
The contributions this project has on society are immense ad imitates real life situations
allowing us to determine whether or not the weight bearing capacity of soil will change over
time, due to fluctuations in nutrients. Plant growth and other natural occurrences can affect
the bearing capacity of soil. This project also, it allows us to observe which nutrients
significantly affect the bearing capacity of soil.
Bardet JP. 1994. Observations on the effects of particle rotations on the failure of idealized
granular materials. Mechanics of Materials 18(2): 159-182 Crossref, Google Scholar.
Cha M, Santamarina JC. 2013. Predissolution and postdissolution penetration resistance.
Journal of Geotechnical and Geoenvironmental Engineering 139(12): 21932200 Crossref, Google Scholar.
Truong QH, Eom YH, Lee JS. 2010. Stiffness characteristics of soluble mixtures.
Géotechnique 60(4): 293-297 Crossref, Google Scholar.
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Relationship Between Road De-icing and Salinity in an Urbanized Stream
Elizabeth Ruhl
The purpose of this experiment was to observe salinity in an urban stream during the winter
months to investigate the relationship between salinity and the deicing treatments applied to
adjacent roadways. The conductivity in the water was measured at the same part of
Sugarland Run over the course of 2 months, 2-3 times a week. These measurements were
then graphed and compared to dates when the roads were treated. The results showed that
approximately 2 days after the roads were treated there was an increase in the level of
salinity. Conductivity measurements ranged from a low of 387 µS/cm to a high of 7040 µS/cm
over the 25 data points with the average after a snowfall being 3232 µS/cm and the average
without precipitation being 598 µS/cm. This demonstrates the positive relationship between
the two and supports the hypothesis that the Sugarland Run will experience increased levels
of salinity during the winter months due to deicing treatment to Loudoun County Roads.
Further research could be done to see if the changed salinity is harmful to the streams
ecosystem and if alternative ways could be found to treat the roads.
Cooper, C., Mayer, P., Faulkener, B. (2014). Effects of road salts on groundwater and surface
water dynamics of sodium and chloride in an urban restored stream. Biogeochemistry. 121.
149-166. 10.1007/s10533-014-9968-z.
Dailey, K., Welch, K., & Lyons, W. (2014). Evaluating the Influence of Road Salt on Water
Quality of Ohio Rivers Over Time. Applied
Geochemistry. 47.10.1016/j.apgeochem.2014.05.006.
Tiwari, A. and Rachlin, J. "Ecological Effects of Road De-Icing Salt on Adirondack Forests
and Headwater Streams," Northeastern Naturalist 25(3), (1 August 2018).
https://doi.org/10.1656/045.025.0310
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The Effects of Polypropylene Microplastic Levels on Motility and Stereotypical Activity
in Dugesia dorotocephala
Madison Ruschaupt
Microplastics have posed a great threat to the earth’s aquatic environments by contaminating
natural bodies of water. The process of plastic degradation is time-consuming and exposure
to microplastics effects an organism’s behavior, morphology, and physiology. Previous
reports indicate Dugesia dorotocephala show an increase in C-like hyperkinesia movements
and analogous to mammalian stereotypes in glutamate and GABA transmission of
neurotransmitter pathways. D. dorotocephala are frequently used as bio-indicators of water
quality and play an important role in aquatic ecosystems.
The purpose of this study is to gain further research on the effects of microplastic levels on
the motility (with and without a stimulus) and stereotypical activity (C-like hyperkinesia) of D.
dorotocephala in response to short and long-term exposure to microplastics.

D. dorotocephala were exposed for a short-term (two days) and a long-term (seven days)
study to various amounts of polypropylene microplastics (0, 0.2, 0.4, 0.6 g). Response to
microplastics was determined by measuring C-like hyperkinesia activity and ability to
complete a maze in response to stimulus. Exposure to microplastics increased motility and
C-like hyperkinesia (p<0.05,ANOVA). C-like hyperkinesia activity increased in short and
long-term groups with addition of microplastics when compared to control groups. (P <
0.05,ttest). Time required to complete a maze in response to a stimulus increased with long
term exposure to microplastics (p<0.05, ttest). Results indicate that microplastic exposure to
D. dorotocephala increased C-like hyperkinesia activity, and decreased ability to move
towards stimulus. The study shows an overall negative effect on D. dorotocephala when
exposed to environmental microplastics.
Hagstrom, D., Cochet-Escartin, O., & Collins, E. S. (2016, March 15). Planarian brain
regeneration as a model system for ... Retrieved January 6, 2019, from
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4895328/
Pagan, O. R., Coudron, T., & Kaneria, T. (2009, January 15). The Flatworm Planaria as a
Toxicology and Behavioral Pharmacology Animal Model in Undergraduate Research
Experiences. Retrieved January 6, 2019, from
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3592692/
Rawls, S. (2016). Science Education Against Drug Abuse Partnership (SEADAP). Retrieved
January 5, 2019, from https://medicine.temple.edu/departments-centers/researchcenters/center-substance-abuse-research/educational-programs/science-education-againstdrug-abuse-partnership

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).

927X12
Earth & Environmental
Sciences
900

LCPS RSEF OFFICIAL ABSTRACT - 2019
Increasing Snail Populations to Facilitate Better Decomposition In Tropical
Enviornments
Travis Schnelzer
Tropical forests have been drastically reduced over the past century, to less than half of the
area they covered in 1900. A large portion of this canopy loss is due to slash and burn
farming, which ultimately leaves soil nutrient-devoid. The purpose of this experiment is to
investigate the impact of introducing snails to a nutrient deficient area on the nutrient makeup
of the soil, to see if snails could help revitalize areas affected by slash and burn farming.
Ten artificial environments were set up, each housing three snails and several spinach
leaves over a bed of coconut fiber which substitutes soil that has been drained of all
nutrients. Soil was tested weekly for pH, Nitrogen, Phosphorus, and Potash, and changes
were documented over time.
There is not enough data collected at this point in time to be able to reject the null
hypothesis.
The contributions of this project include indicating snails capacity to decompose organic
matter to reintroduce nutrients to soil, and suggesting a possible solution to aid areas in
coming back from deforestation.
Anderson J. M. & Swift M. J. (1983). Decomposition in tropical forests. Tropical Rainforest:
Ecology and Management (S. L. Sutton, T. C. Whitmore & A. C. Chadwick) pp. 287–309.
Blackwell Science, Oxford.
Astor, T. (2014). What do snails do in ecosystems?: It is a matter of traits. Uppsala:
Department of Ecology, Swedish University of Agricultural Sciences.
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The Effect of Benzophenone-3 on the Biomass Production and Photosynthesis Rate
of Nannochloropsis oculata
Blair Seo
Biofuels using microalgae, specifically Nannochloropsis oculata due to its high oil content,
has become the most plausible alternative to fossil fuels. Open bioreactors in oceans have
become popular due to availability of nutrients. Benzophenone-3 (BP-3) is a prominent UV
protectant chemical and endocrine disruptor in sunscreen. It is concentrated in waters near
popular tourist beaches and coral reefs exposed to excessive sunscreen. The high density of
BP-3 causes it to be carried by currents to non-tourist coral reefs and isolated beaches. High
levels of BP-3 has been known to bleach corals and decrease photosynthesis rates in algae
and is amplified by sunlight. The present study examined the effect of BP-3 on N.oculata.
N.oculata was exposed to BP-3 (0 ug/L, 1000 ug/L, 3000 ug/L, and 5000 ug/L) for 7 days.
Algae was immobilized in alginate to create algae beads, and biomass (g) and rate of
photosynthesis (nm/min) was determined. Rate of photosynthesis was measured using a pH
sensitive CO2 indicator solution analyzed by spectrophotometry (550 nm) to determine H+
concentration for each sample.
Biomass decreased as the concentration of BP-3 increased, although not significant, the
large variance lends itself to further testing (P>0,05 ANOVA test). Exposure to BP-3
decreased photosynthetic rates in all samples except between 3000 ug/L and 5000 ug/L
when compared to controls (P<0.05, ttests), demonstrating that BP-3 is detrimental to N.
oculata’s photosynthetic rate and effect maximum biomass efficiency.
DiNardo, J. C., & Downs, C. A. (2017, October 31). Dermatological and environmental
toxicological impact of the sunscreen ingredient oxybenzone/benzophenone‐3. Retrieved
November 7, 2018, from https://onlinelibrary.wiley.com/doi/full/10.1111/jocd.12449
Downs, C. A., Kramarsky-Winter, E., Segal, R., Fauth, J., Knutson, S., Bronstein, O., . . .
Loya, Y. (2015, October 20). Toxicopathological Effects of the Sunscreen UV Filter,
Oxybenzone (Benzophenone-3), on Coral Planulae and Cultured Primary Cells and Its
Environmental Contamination in Hawaii and the U.S. Virgin Islands. Retrieved from
https://link.springer.com/article/10.1007/s00244-015-0227-7
Mao, F., He, Y., Kushmaro, A., & Gin, K. (2017, October 02). Effects of benzophenone-3 on
the green alga Chlamydomonas reinhardtii and the cyanobacterium Microcystis aeruginosa.
Retrieved from https://www.sciencedirect.com/science/article/pii/S0166445X17302771?
via=ihub
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Understanding the Academies of Loudoun's Bodies of Water
Arleen Martinez, Ria Shah
Typically, after a significant period of industrial activity or construction there tends to
be an increase in the pollutant and toxin levels in bodies of water surrounding the
impacted area. In the past few years, the new school - The Academies of Loudoun has been constructed. The problem is that because this is a new building and a new
environment, the information about the bodies of water surrounding the newly
constructed building is nonexistent. This project focuses on creating a baseline for
the bodies of water surrounding this building. After several experiments, it was found
that between the two bodies of water, the stream closer to the woods showed more
signs of good health compared to the pond. The stream, with an average EC of
131.6 uS/cm, an average soil EC of 455 uS/cm, an average temperature of 7.46
Degrees Celsius and moderately clear water is indicative of healthier water with a
higher chance of photosynthesis and life, and a higher level of nutrients entering the
water from the banks, compared to the ponds 191 uS/cm, an average soil EC of 361
uS/cm, an average temperature of 6.21 Degrees Celsius and a very unclear body of
water covered with algae, which supports that the pond has a higher nutrient level,
but there are less nutrients entering in the water from the soil and banks and less of
a chance for plant and animal life in the actual body.

Bamberger, M. (2010). Reconstructing baseline data for impact evaluation
and results
measurement.https://openknowledge.worldbank.org/handle/10986/11075
Clapcott, J. E., Young, R. G., Goodwin, E. O., & Leathwick, J. R. (2010).
APPLIED ISSUES: Exploring the response of functional indicators of stream
health to land-use gradients. Freshwater Biology,55(10), 2181-2199.
doi:10.1111/j.1365-2427.2010.02463.x
Resh, V. H., & Unzicker, J. D. (1975). Water quality monitoring and aquatic
organisms: the importance of species identification. Journal (Water Pollution
Control Federation), 9-19. https://www.jstor.org/stable/25038592?
seq=1#page_scan_tab_contents
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The Effect of Differentiated Plant-Based Filtration Systems on Resulting Water
Contamination Levels
Elizabeth Sicking, Mariana Smith
This study aims to test the ability of wood species to filter a dyed water solution, hoping to
identify a species that could be used as an effective water filter. The most successful species
will have the smallest pore diameter, proving an direct relationship between pore size and
resulting dye concentration. The independent variable is the wood sample being used as a
filter, the dependent variable is the resulting dye concentration, and the control group is a
pine sample. Wood samples were collected and placed in plastic tubing, then sealed with
clamps. The sample was flushed with distilled water before the pre-prepared solution of
distilled water and red ink was poured through the filter, and resulting dye levels were
recorded. This study found that the Platanus occidentalis sample had the lowest dye
concentration after filtration (3 on a 1-10 color scale), with pores measuring 125 nm in
diameter. The average resulting dye concentration was a 6 on the color scale, and the
average pore diameter was 175 nm. Data was analyzed using a T-Test, and a graph was
created using the values for pore diameter and resulting dye level. The hypothesis was
proven to be correct: the samples with the smallest pore diameter showed the smallest
resulting dye level, and the samples with the largest pore diameter showed the largest
resulting dye level. Platanus occidentalis would make the best filter. Further research could
explore additional species, in hopes of identifying a species with smaller pores and better
filtration ability.

Chu, J. (2014, February 26). Need a water filter? Peel a tree branch. Retrieved October 16,
2018, from http://news.mit.edu/2014/need-a-water-filter-peel-a-tree-branch-0226
MIT Technology Review. (2013, October 24). How to Build a Plant Xylem Water Filter.
Retrieved October 16, 2018, from https://www.technologyreview.com/s/520706/how-to-builda-plant-xylem-water-filter/
Boutilier, M. S., Lee, J., Chambers, V., Venkatesh, V., & Karnik, R. (n.d.). Water Filtration
Using Plant Xylem. Retrieved October 16, 2018,
from https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0089934
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The Effect of Production Method on Carbon Emissions of Supply Chain
Peter White
The purpose of this experiment was to compare the carbon emissions from organic and
conventional producers of food purchased by Loudoun County Public Schools (LCPS). The
differences of production methods for poultry and cattle were compared by calculating the
amount of meat products used each year by LCPS, and their corresponding carbon
emissions using the method of production and the location of production. The hypothesis,
organic production methods would cause significantly lower carbon emissions than
conventional methods, was not supported by the data for cattle, but was supported for
poultry. In the cattle supply chain, organic methods created a greater carbon footprint, while
in the poultry supply chain created a sizably smaller carbon footprint. The results showed that
conventionally raised, feedlot cattle produced 565.45 metric tons of CO2e (equivalent) while
organic, grass fed cattle produced 729.52 metric tons of CO2e. For poultry, conventional
production methods yielded 1825.12 metric tons of CO2e while free range poultry yielded just
127.58 metric tons CO2e. Further research could analyze the cost of each supply chain and
determine the economic viability of each chain. The results could also be expanded upon by
analyzing the carbon footprint of other food products.
Desjardins, R & Worth, Devon & Vergé, X.P.C. & Maxime, Dominique & Dyer, Jim &
Cerkowniak, Darrel. (2012). Carbon Footprint of Beef Cattle. Sustainability. 4. 3279-3301.
10.3390/su4123279. Retrieved from
https://www.researchgate.net/publication/278730159_Carbon_Footprint_of_Beef_Cattle
Dunkley, Kiepper, Lacy, & Ritz. (2015, March 13). Carbon footprint of poultry production
farms in South Georgia: A case study. Retrieved from
https://academic.oup.com/japr/article/24/1/73/2357618
Mathers, J. (2015, April 05). Green Freight Math: How to Calculate Emissions for a Truck
Move. Retrieved from http://business.edf.org/blog/2015/03/24/green-freight-math-how-tocalculate-emissions-for-a-truck-move
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The Effect of a Multifunctional Water Filter on Water
Abigail Zurfluh
Clean water is one of the materials needed that any human needs to survive. People across
the world use water for drinking and sanitation that is discolored, bacteria filled, and full of
water borne diseases that are almost eradicated in the developed world. What this project
hopefully will do is build a water filter that will make clean water accessible to more people in
the field. The control is water that has been filtered by Loudoun County Water. The
independent variable is the water filter that will be built. The dependent variable is the water
that goes through it. The procedure is to try and build the water filter till it works. The project’s
data will be done in a pass/fail order and the water's pH being tested. What has to be done is
the project has to be kept as sterile as possible or outside sources could affect the water
going through it. Further research could include a water collection system hooked onto the
filter.

Global Water, Sanitation, & Hygiene (WASH). (2016, April 11). Retrieved
from https://www.cdc.gov/healthywater/global/wash_statistics.html
Sobsey, M. D., Stauber, C. E., Casanova, L. M., Brown, J. M., & Elliott, M. A. (2008). Point of
use household drinking water filtration: a practical, effective solution for providing sustained
access to safe drinking water in the developing world. Environmental science & technology,
42(12), 4261-4267.
Yao, K. M., Habibian, M. T., & O'Melia, C. R. (1971). Water and waste water filtration.
Concepts and applications. Environmental science & technology, 5(11), 1105-1112.
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Comparing Inertial, Optical, and Signal Transmission Methods of GPS-Denied
Navigation
Brandon Battista
The Global Positioning System (GPS) plays a crucial role in the navigation of military
systems and vehicles, putting GPS satellites at risk of being attacked in a wartime
environment. In case of an attack on GPS satellites or obstruction of signals during combat,
other navigation methods have been created such as inertial, optical, and cell tower
navigation. The purpose of this research was to determine which of these methods is not
only the most accurate, but which can best handle and account for the many obstacles faced
in a military environment.
A program was written in MATLAB to simulate an object moving down a designated path and
calculate its position using algorithms from each navigation method. Environmental
obstructions such as noise and buildings were then added to further simulate real world
conditions. The difference between the real path and the navigated path were then compared
side by side to roughly represent the accuracy of each method. The distance between the
final point of the real path and the navigated path was also measured to determine how
successful the methods were in reaching their waypoints. Data are pending, but so far inertial
navigation has produced more accurate results under noise and building interference.
This research is important to military organizations in their future development and
implementations of navigation systems because it establishes a clear idea of the advantages
of different navigation methods in different scenarios. It also demonstrates where current
technologies are lacking and sets up a basis for future research and innovation.

Schmidt, D.T. (2014). Navigation sensors and systems in GNSS degraded and denied
environments. Elsevier. 10.1016/j.cja.2014.12.001.
Ma, X. & Djouadi, S. & Crilly, P. & Sahyoun, S. & Smith, S. (2011). Improved localization in
GPS-denied environments using an autoregressive model and a generalized linear model.
Proceedings - IEEE Military Communications Conference MILCOM. 760-765.
10.1109/MILCOM.2011.6127768
Halle, A., Ladivat, L. Gendre, X., Goudauneche, D., Pusineri, C. Routaboul, C., Tenailleau,
C., Duployer, B., & Perez, E. (2016) Understanding the fragmentation pattern of marine
plastic debris. Environmental Science and Technology, 50, 5668-5675
10.1021/acs.est.6b00594
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Football Fumble Prevention Training Device
Varun Shankar
Football players commonly fumble the ball, which drastically effects a team’s chances to win
a game. Football players are advised to have the ball touch their body in a standard position
that emphasizes five points of contact: the fingertips, the palm, the inside of the bicep, the
bottom of the forearm, and the pectoral. If a device integrated into an athletic t-shirt could be
designed and tested that would provide negative feedback when the player holds the ball
incorrectly, then that device in essence can empower the player to work on his technique
even when the coach is not available. One such device was designed using multiple Arduino
LilyPads and Force Sensitive Resistors. This device was coded not to provide feedback if the
player exceeded a preset force value at three areas of the body and to deliver negative
feedback specific to weakness of the hold through a piezoelectric buzzer if the corresponding
force failed to exceed that value. The researcher uses this device with an NFL size football to
simulate the various correct and incorrect positions the ball could be held in and determine if
the device’s response was correct. Due to constraints upon human testing, the tests will be
done by the researcher while holding the ball both while stationary and while in motion.
Coyle, S., Morris, D., Lau, K., Diamond, D. Textile-based wearable sensors for assisting
sports performance. 2009 Sixth International Workshop on Wearable and Implantable Body
Sensor Networks, 6, 307-311.
Hall, B. (2015, July 22). Never Fumble Again: How to Carry a Football. Retrieved from Stack:
http://www.stack.com/a/how-to-carry-a-football
Lemire, J. (2016, June 2). Can Screaming Footballs End Fumbling Forever? Retrieved from
Vocativ: http://www.vocativ.co m/324636/can-screaming-footballs-end-fumblingforever/index.html
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Convolutional Neural Network Models for Real-time Seizure Forecasting
Jeremy Angel, Matthew Wootten

1% of people around the world have epilepsy, a debilitating condition which
prevents them from functioning in everyday life. Unpredictability causes much
of the seizure-associated morbidity, so successful prediction of seizures
would alleviate suffering. We propose a regression algorithm for predicting
the time until the next seizure, rather than existing models which focus on
detecting the preictal (pre-seizure) period. Specifically, our algorithm aims to
predict, given a five second electroencephalogram (EEG) recording that
occurs before a seizure, how much time remains before that next seizure.
While attempting to predict the time until next seizure largely succeeds with
models that are provided samples from the same preictal period, this fails to
generalize to unseen preictal periods. Results from a wide variety of nondeep-learning models, such as linear regression, multilayer perceptrons, and
gradient boosted trees suggest that forecasting is impractical from a single
slice. Preliminary results from a convolutional network are poor, though we
are still exploring hyperparameter tuning, loss function tweaking, and survival
analysis.

Acharya, U. R., Hagiwara, Y., & Adeli, H. (2018). Automated seizure prediction.
Epilepsy & Behavior, 88, 251–261. doi:10.1016/j.yebeh.2018.09.030
Camfield, P. & Camfield, C. (2010). Idiopathic generalized epilepsy with generalized
tonic-clonic seizures (IGE-GTC): A population-based cohort with >20 year follow up
for medical and social outcome. Epilepsy & Behavior, 18(1-2), 61–63.
doi:10.1016/j.yebeh.2010.02.014
Tsiouris, K. M., Pezoulas, V. C., Zervakis, M., Konitsiotis, S., Koutsouris, D. D., &
Fotiadis, D. I. (2018). A long short-term memory deep learning network for the
prediction of epileptic seizures using EEG signals. Computers in Biology and
Medicine, 99, 24-37. doi:10.1016/j.compbiomed.2018.05.019
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Comparison of Different Machine Learning Algorithms with Regards to Task
Efficiency
Rohit Batra, William Koehler
The current issue with the state of machine learning is that there are a plethora of algorithms
readily available. This can make choosing the right algorithm a tedious task. Neural
networks, random forests, and decision trees are a few of the most common, and they all
excel at different tasks. Maximizing efficiency is a common objective in many projects, and if
machine learning users are able to choose the algorithm which will be most efficient at their
chosen task, achieving this objective will be much easier. The purpose of this project was to
run different machine learning algorithms on a variety of tasks and compare the results in
terms of efficiency and accuracy. The expected results were that the neural network will
outperform the random forest algorithm in most complex scenarios, but the random forest
may be more efficient if the task is simple enough for it to complete in a procedural manner.
The tasks ranged from a simple solved game (Tic-Tac-Toe), a classification task (Wheat
type) and an image classification task (Clothing). In each task, all algorithms were trained for
comparable amounts of time with similarly sized training data sets. This allowed for
comparisons to be made. The random forest algorithm performed better on a simple solved
game, and a simple image classifier; however, the neural network performed better when the
dataset was bigger in a classification test. This means that when a task is simple with less
data, random forests tend to outperform neural networks; however, as task complexity
increases along with data size, neural networks begin to outperform random forests. These
results are significant because as researchers go forward in efforts to utilize machine learning
in other areas of science, they will be able to better select the algorithms that are best
optimized for their chosen task.
Abraham, A., Pedregosa, F., Eickenberg, M., Gervais, P., Mueller, A., Kossaifi, J., . . .
Varoquaux, G. (2014). Machine learning for neuroimaging with scikit-learn. Frontiers in
Neuroinformatics, 8. doi:10.3389/fninf.2014.00014
Breiman, L. (2001). Random Forests. Retrieved February 22, 2019, from
https://www.stat.berkeley.edu/~breiman/randomforest2001.pdf.
Hardesty, L., & MIT News Office. (2017, April 14). Explained: Neural networks. Retrieved
from http://news.mit.edu/2017/explained-neural-networks-deep-learning-041
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Using Neural Networks to Predict Optimal Locations for Wind Energy Infrastructure
Darin Avila, Giovanni Cianciaruso
With the rise in the global temperature linked to greenhouse gases, the move away from
fossil fuels and towards renewable energy sources has never been more important. Wind
power is promising but has troubling complications. Climate studies to determine prime
locations for wind farms are often exceedingly lengthy; an inefficient process which can be
financially devastating if inaccurate, given turbines’ multi-million dollar cost and decades long
payback period. This project’s goal was to create a more efficient alternative to find these
prime locations. Utilizing Automated Service Observing Systems (ASOS) from airports
across the country, massive amounts of environmental data were compiled and matched with
their location’s corresponding wind performance. By grouping wind performance into several
categories, a supervised learning algorithm—a classification neural network—was used to
“teach” the computer to determine which category a certain location belongs to
corresponding to its potential for wind energy extraction. The model has demonstrated
moderate success thus far but is continually being perfected with the inclusion of additional
data points. Future turbine locations can now have their viability determined with a
reasonable degree of accuracy with the input of their environmental data. The further
development of this model include bringing it to extreme accuracy, and modification to
include the environmental impacts of building wind farms. The extension of machine learning
to other forms of renewable energy presents a wealth of opportunities for the development of
future infrastructure in the energy industry.
Barbounis, T. G., Theocharis, J. B., Alexiadis, M. C., & Dokopoulos, P. S. (2006, March).
Long-Term Wind Speed and Power Forecasting Using Local Recurrent Neural Network
Models. Retrieved October 11, 2018, from
http://alindas.com/University/Upload/Docs/Navid/neural network/5.pdf
Gómez-Muñoz, V., & Porta-Gándara, M. (2002). Local wind patterns for modeling renewable
energy systems by means of cluster analysis techniques. Renewable Energy,25(2), 171-182.
doi:10.1016/s0960-1481(01)00013-1
Wang, C., Lu, Z., & Qiao, Y. (2009). Modeling of wind pattern and its application in wind
speed forecasting. 2009 International Conference on Sustainable Power Generation and
Supply. doi:10.1109/supergen.2009.5348128
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Using Computer Vision to Track Relative Position in Mobile Virtual Reality
Ishawn Gullapalli
Virtual reality can be utilized in various fields, such as medicine, education, and handicap
assistance. More specifically, mobile virtual reality allows for diverse and abstract virtual
environments to be created in numerous real world locations. Unlike desktop virtual reality,
mobile virtual reality does not depend on external hardware or cabling; it only uses a virtual
reality headset and a mobile device. While this is generally seen as an advantage, it also has
its shortcomings. Specifically, without external cameras or other position trackers, mobile
virtual reality is limited to 3 DoF: degrees of freedom. This means that users of mobile virtual
reality are unable to physically move around in virtual space, and can only rotate their heads
to look around. A remedy to this issue is to utilize the mobile device’s camera to scan for
obstacles in the real world environment. A seemingly perfect tool to perform this is a
convolutional neural network (CNN). The CNN, trained over many images, will be able to
detect edges of walls and objects within images taken from the device’s camera. These
edges will then be transferred into the virtual environment in the form of red outlines. This
means that users within the virtual environment will be able to see outlines of real life objects
within the virtual environment, allowing them to avoid situations in which they may injure
themselves.

Fang, W., Zheng, L., Deng, H., & Zhang, H. (2017). Real-Time Motion Tracking for Mobile
Augmented/Virtual Reality Using Adaptive Visual-Inertial Fusion. Sensors,17(5), 1037.
doi:10.3390/s17051037
Hedau, V., Hoiem, D., & Forsyth, D. (2010). Thinking Inside the Box: Using Appearance
Models and Context Based on Room Geometry. Computer Vision – ECCV 2010 Lecture
Notes in Computer Science,224-237. doi:10.1007/978-3-642-15567-3_17
Kotaru, M., & Katti, S. (2017). Position Tracking for Virtual Reality Using Commodity
WiFi. 2017 IEEE Conference on Computer Vision and Pattern Recognition (CVPR).
doi:10.1109/cvpr.2017.286
Manduchi, R., & Coughlan, J. (2012). (Computer) vision without sight. Communications of the
ACM,55(1), 96. doi:10.1145/2063176.2063200
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Development of a Model for the Classification of Common Lung Conditions from
Chest Radiographs (CXR)
Shelby Haeff
Identifying lung conditions on a chest radiograph (CXR) takes an experienced medical
professional to accurately read and interpret, especially since most diagnoses must confirm
with patient history, age, and laboratory tests. However, a number of lung conditions appear
as increased opacities on a CXR, making it difficult for a radiologist to distinguish one
condition from another. The emerging computer science field of machine learning provides
aid to medical professionals in identifying diseases such as various lung conditions.
This project uses a Convolutional Neural Network (CNN) model to classify multiple lung
diseases from CXR data. The lung conditions identified by the model include Enlarged
Cardiomediastinal, Cardiomegaly, Consolidation, Edema, Atelectasis, Pneumothorax, and
Pleural Effusion. The CNN model used is based on the ResNet-101 neural network executed
by Apache MXNet. The model employs ImageNet pre-trained weights and trained on chest
radiograph images from CheXpert Database provided by the Stanford Machine Learning
Group. All images were cleaned, randomly shuffled, and filtered to exclude individuals under
18 years old. The augmentations utilized were random cropping and transformations,
resizing of the images from 390x320 to 256x256, and randomly changing the hue, saturation,
and lightness channels.
The model achieved training and validation accuracies of 73.2% and 73.4%. When tested on
unseen chest radiographs, the model scored an overall accuracy of 73.6%. F1 scores based
on test data for each disease ranged from 0.12 for Enlarged Cardiomediastinal to 0.70 for
Edema. Results indicate using CXR data with this modelling approach successfully identifies
lung conditions with varying effectiveness.
Deo RC. Machine Learning in Medicine. Circulation. 2015;132(20):1920-30.
Kording K, Benjamin A, Farhoodi R, et al. The Roles of Machine Learning in Biomedical
Science. In: National Academy of Engineering. Frontiers of Engineering: Reports on LeadingEdge Engineering from the 2017 Symposium. Washington (DC): National Academies Press
(US); 2018 Jan 22. Available from: https://www.ncbi.nlm.nih.gov/books/NBK481619/
Walsh, S., Calandriello, L., Silva, M., & Sverzellati, N. (2018). Late Breaking Abstract - A
Deep Learning Algorithm for Classifying Fibrotic Lung Disease on High Resolution Computed
Tomography. Idiopathic Interstitial Pneumonias. doi:10.1183/13993003.congress-2018.oa262
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The Effect of Fusible Alloys on the Shape-Retention Capability of a Soft Robotic
Hand
Ankita Kalkar
There have been many benefits identified with utilizing soft robotics compared to more
conventional rigid components as they provide more degrees of freedom which can be used
in more applications and for highly dynamic tasks in unknown terrains. However, they are
hard to control, making them unsuitable for many real-world applications. In order to achieve
greater control, a fusible alloy structure is being integrated into a soft robotic finger which is
actuated by a shape-memory alloy (SMA). Shape Memory Alloys (SMA) can be trained to
behave in a certain way that allows them to "remember" their shape at a lower temperature.
The finger with a matrix composed of a deformable silicone epoxy will deform when the
fusible alloy, Field’s metal, is heated and has entered its liquid state at approximately 70°C.
After the finger is deformed by the SMA ribbon, the fusible alloy structure will be allowed to
solidify at room temperature, maintaining the shape of the deformed finger. After this shape is
retained, the power supplied to the SMA ribbons, which deformed the finger, can be stopped,
saving energy for long-term deformations. The time the finger can maintain this shape will
then be compared to a control finger which does not contain the fusible alloy structure. This
research will lead to possible applications of soft robotics in real-life applications with the
addition of a fusible alloy structure as a control mechanism.
Y. Park, B. Chen and R. J. Wood, "Design and Fabrication of Soft Artificial Skin Using
Embedded Microchannels and Liquid Conductors," in IEEE Sensors Journal, vol. 12, no. 8,
pp. 2711-2718, Aug. 2012. doi: 10.1109/JSEN.2012.2200790.
She Y, Li C, Cleary J, Su H. Design and Fabrication of a Soft Robotic Hand With Embedded
Actuators and Sensors. ASME. J. Mechanisms Robotics. 2015;7(2):021007-021007-9.
doi:10.1115/1.4029497
Wang, W., Rodrigue, H., Ahn S. (2015). Smart soft composite actuator with shape retention
capability using embedded fusible alloy structures. In: Composites Part B: Engineering, 78
(507-514). https://doi.org/10.1016/j.compositesb.2015.04.007
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Deep Letters: A Convolutional Neural Network Long Short-term Memory (Cnn-lstm)
Approach To Fingerspelling Translation
Saarthak Maheshwari, Riley White
Although many language-to-language conversion technologies have been optimized to
automate translation at a fast and accurate rate, automating the conversion of sign language
to text has been an ongoing challenge because sign language is not a written language. With
over 2 million Americans classified as deaf, it is important to diminish the communication
obstructions between the hearing and hard-of-hearing communities. Using artificial
intelligence, new strides in the translation of sign language to text are being made. Past
researchers have attempted to mitigate this problem using artificial intelligence, but their
translators were inaccurate outside of training and testing data.
This paper presents a unique convolutional neural network long short-term memory (CNNLSTM) approach to translating American Sign Language (ASL) fingerspelling. The
GoogLeNet previously trained on various hand images was retrained on thousands of static
fingerspelling images, acting as a character-based model. This retrained CNN was linked into
a LSTM network in order to better handle time-sequence data. Individual video frames were
given to the CNN, the output being feature vectors given to the LSTM. The LSTM acts as a
letter-based model, and was trained using fingerspelling video data.
Two accuracy indexes were created: one from the static hand image network and one from
the LSTM. The static hand image network was able to achieve 62% accuracy. The LSTM
network data are pending.
Kollar, O., Ney, H., Bowden, R., June 27-30, 2016. Deep Hand: How to train a CNN on 1
million hand images when your data is continuous and weakly labelled. 2016 IEEE
Conference on Computer Vision and Pattern Recognition (CVPR).
Garcia, B., Viesca, S. A. 2016. Real-time American sign language recognition with
convolutional neural networks. Retrieved from
http://cs231n.stanford.edu/reports/2016/pdfs/214_Report.pdf
Szegedy, C., Liu, W., Jia, Y., Sermanet, P., Reed, S., Anguelov, D., . . . Rabinovich, A.
(2015). Going deeper with convolutions. 2015 IEEE Conference on Computer Vision and
Pattern Recognition (CVPR). doi:10.1109/cvpr.2015.7298594
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DeepOHMD: Applying Convolutional Neural Networks to Head-Mounted Augmented
Reality Spatial Mapping
Alfred Premkumar
As more industries uncover use cases for augmented reality (AR), more efficient and detailed
methods of spatial understanding are needed. Spatial mapping, one method of spatial
understanding where the system constantly maps and updates a triangular mesh of the
environment, is especially popular. The purpose of this research was to create and analyze
the efficacy of a AR system that utilizes a convolutional neural network (CNN) to increase the
detail and therefore, the spatial understanding of a physical environment.The 3D mesh was
constructed with spatial mapping and was passed to the CNN, output outputting a realistic
prediction of the 3D mesh. The pipeline was constructed using the Unity engine to drive a
custom AR headset, a depth camera for spatial mapping, and the ScanComplete CNN for
mesh completion, using the Tensorflow library. A mesh is mapped using the camera’s Spatial
Mapping SDK. Every minute, this mesh is passed to ScanComplete, which uses deep
learning to fill in gaps in the mesh based on 3D mesh completion data. The unity program
then updates a certain area with that completed mesh.
Current progress on medium-end hardware shows that all file conversion and model
prediction can be run in under a minute. What remains to be tested is accuracy and viability.
This research is important to industries with with AR applications in their infancy by providing
a direction in which AR can be more detailed: 3D mesh prediction. With this research, the
fundamentals of AR can be pushed to a more data-driven approach.

Caudell, T. P., & Mizell, D. W. (1992). Augmented reality: An application of heads-up display
technology to manual manufacturing processes. Proceedings of the Twenty-Fifth Hawaii
International Conference on System Sciences. doi:10.1109/hicss.1992.183317
Spatial mapping - Mixed reality. (2018, March 20). Retrieved from
https://docs.microsoft.com/en-us/windows/mixed-reality/spatial-mapping
Dai, A., Ritchie, D., Bokeloh, Martin., Reed, S., Sturm, J., & Nießner, M. (2018)
ScanComplete: large-scale scene completion and semantic segmentation for 3D scans.
Retrieved from https://arxiv.org/abs/1712.10215
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The Effect of Granule Clustering on the Holding Force of Shape-agnostic Jamminggrippers
Nicole Seman
Robotic grippers are utilized in machines working in dangerous situations, prosthetics, and
machining automation where many types of actuation are required. Jamming based grippers
are known as universal grasping devices because of their ability to conform around any
object contacted. A membrane is filled with particles of approximately 3mm and removing air
allows the gripper to transform from a deformable to rigid state. If granules in a jamminggripper are clustered together, the variability in the holding forces will decrease because
clusters of particles will provide an interlocking mechanism between the granules, providing
the system with more rigidity and reliability.
Sphere packing configurations with 1 through 6 granules will be 3D printed using Selective
Laser Sintering (SLS). The gripper is operated through a Venturi vacuum pump and the
holding force is measured as the amount of force necessary to free a cylinder from the grasp
of the gripper using a Mark 10 ESM machine. 180 trials are being conducted, allowing for the
holding force of each gripper as well as the variation present in the holding forces to be
compared using parametric ANOVA tests. Preliminary results show the control mechanism
for the current design can hold approximately 10 N.
Amend, J. R., Brown, E., Rodenberg, N., Jaeger, H. M., & Lipson, H. (2012). A Positive
Pressure Universal Gripper Based on the Jamming of Granular Material. IEEE Transactions
on Robotics,28(2), 341-350. doi:10.1109/tro.2011.2171093
Amend, J., Cheng, N., Fakhouri, S., & Culley, B. (2016). Soft Robotics Commercialization:
Jamming Grippers from Research to Product. Soft Robotics,3(4), 213-222.
doi:10.1089/soro.2016.0021
Jiang, A., Xynogalas, G., Dasgupta, P., Althoefer, K., & Nanayakkara, T. (2012). Design of a
variable stiffness flexible manipulator with composite granular jamming and membrane
coupling. 2012 IEEE/RSJ International Conference on Intelligent Robots and Systems.
doi:10.1109/iros.2012.6385696
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The Effect of Urine-Based Growth Media on Microalgae Cultivation and Algal Oil
Synthesis
Elizabeth Clark, Shelby Kostal

Stressing microalgae through various means has become an increasingly
popular method to induce a higher lipid yield, but often stunts algal growth as
a result. This study focuses on the use of different concentrations of urine as
algal growth media and a stressor with the goal of optimizing both lipid
synthesis and algal growth for sustainable applications. The volume of
Scenedesmus sp. cultivated in 0% (control; distilled water), 25%, 50%, 75%,
and 100% concentrations of synthetic urine with and without standardized
growth media (F/2) was periodically evaluated over a 5-day period and the
total biomass produced was recorded. Microalgae cultivated in high
concentrations of urine exhibited lower growth rates and lower biomass
production. Microalgae grown in a 25% concentration of synthetic urine
performed best compared to the control, producing the highest growth rates
and the biomass. To determine lipid yield, algal oil was extracted from
Scenedesmus sp. cultivated in 0% (control; distilled water), 15% and 25%
concentrations of synthetic urine with and without F/2 over a period of 15 days
and expressed as a mass percentage. Of all concentrations of synthetic urine
without F/2, lipid yield was highest in a concentration of 15%. Algae left
untreated with F/2 produced a higher oil/biomass ratio, supporting the
conclusion that lipid production increased as a result of nutrient deprivation.
This data has applications in producing biofuel derived from algal oil to
address global energy concerns while also serving as a method to treat
wastewater and recycle nutrients, which is especially relevant to space
colonization.
Sharma, K. K., Schuhmann, H., & Schenk, P. M. (2012). High Lipid Induction in Microalgae
for Biodiesel Production. Energies, 5(5), 1532-1553. doi:10.3390/en5051532
Demirbas, A., & Demirbas, M. F. (2011). Importance of algae oil as a source of biodiesel.
Energy Conversion and Management,52(1), 163-170. doi:10.1016/j.enconman.2010.06.055
Pittman, J. K., Dean, A. P., & Osundeko, O. (2011). The potential of sustainable algal biofuel
production using wastewater resources. Bioresource Technology, 102(1), 17-25.
doi:10.1016/j.biortech.2010.06.035
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Optimizing the Concentration of Upconverter in a TiO2/NaYF4:Yb3+, Er3+
Composite to Maximize the Power Output of a Dye Sensitized Solar Cell
Kartikeya Gupta, Advay Janardhan
The objective of this experiment was to determine the optimal concentration of the spectral
upconverter NaYF4:Yb3+, Er3+ inside the semiconductor layer, made of titanium dioxide, in a
dye sensitized solar cell (DSSC). A spectral upconverter enhances the light absorption
process in the DSSC by effectively converting near-infrared to visible light. Dye-sensitized
solar cells are an emerging class of next-generation solar cells with significant potential and
application in photovoltaics. By optimizing the upconverter’s concentration in the
semiconductor layer, the infrared light absorbed by the upconverter is utilized to its fullest,
thus maximizing the solar cell efficiency. Here, the photoelectrode was fabricated by doctor
blading a TiO2/NaYF4:Yb3+, Er3+ mixture, sintering, and soaking in dye solution. The
counter-electrode was prepared by doctor blading a platinum paste and sintering to create an
active platinum catalyst layer. Electrolyte was then pipetted onto the counter-electrode which
was then assembled with the electrode. The power outputs of the solar cells were measured,
statistical analysis with Kruskal-Wallis tests was executed, a model was generated with a chisquared goodness of fit test, and normal distribution curves for each concentration were
plotted. Results should indicate an upconverter concentration with the maximum power
output as compared to the others, indicating an optimal concentration. A separation of the
normal distribution curve corresponding to the most efficient upconverter concentration from
the other curves should also be observed. Future experiments would consider narrowing the
interval of upconverter concentrations.
Al-Alwani, M. A., Mohamad, A. B., Ludin, N. A., Kadhum, A. H., & Sopian, K. (2016). Dyesensitised solar cells: Development, structure, operation principles, electron kinetics,
characterisation, synthesis materials and natural photosensitisers. Renewable and
Sustainable Energy Reviews,65, 183-213. doi:10.1016/j.rser.2016.06.045
Sun, Q., Ding Y. C., Sagar D. M., & Nagpal P. (2017). Photon upconversion towards
applications in energy conversion and bioimaging. Progress in Surface Science, 92.
doi:10.1016/j.progsurf.2017.09.003
Zhu G., Wang H., Zhang Q., & Zhang L. (2015). Enhanced photovoltaic performance of dyesensitized solar cells based on NaYF4:Yb3+, Er3+-incorporated nanocrystalline TiO2
electrodes. Journal of Colloid and Interface Science, 451. doi:10.1016/j.jcis.2015.03.053
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The Cost-Benefit of Solar Panel Installation at Potomac Falls High School
Megan Cordary, Katherine James

The purpose of doing this experiment is to see if it would be cost-beneficial to
switch Potomac Falls High School to a solar dependent school. This relates to
the finding of clean energy solutions and reducing carbon emissions created
by the burning of coal or oil for energy. Solar panels were chosen for their
wattage output to square footage ratio. Data was collected from LCPS to
create an average energy and money expenditure from 2016, 2017, and
2018. This data was then used to determine the number of solar panels
needed to power the school. This number was then checked against the
square footage of the roof to verify that there would be adequate area to
install the panels. The data formulated determined that to efficiently and
sustainably run the school 4,762 panels would be needed. The cost was
estimated as $3,266,732 which means that the breakeven point is 12-13
years. The hypothesis was that it was possible to buy, install, and maintain
solar panels and that will be more cost efficient and environmentally
beneficial than the standard electricity system. The hypothesis was supported
by the calculations. These results could motivate school staff in Loudoun
County to make this experiment a reality. This could also motivate
businesses, retailers or other schools in other areas to investigate the
conversion to solar power.
Dabrowski, L. (2018). Environmental | Renewable Energy Corporation |
Timonium MD. Retrieved October 16, 2018,
from https://renewableenergysolar.net/benefits/environmental-benefits/
Elias, S. (2018). Solar Energy Technologies Solutions for Today’s Energy
Needs. Retrieved October 16, 2018, from https://www.seia.org/researchresources/solar-energy-technologies-0
Matasci, S. (2018, September 21). 2018 Solar Panel Cost. Retrieved October
16, 2018, from https://news.energysage.com/how-much-does-the-averagesolar-panel-installation-cost-in-the-u-s/
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Improving the Properties of Thermal Materials by Modulating Substrate Surface
Geometry
James Li, Konrad Siebor
Cool materials exhibit impressive reflectivity in the visible spectrum combined with high
emissivity in the infrared spectrum. Thermal materials exhibit complimentary properties: low
emissivity and high absorptivity that approximates a perfect blackbody. When applied to
surfaces in urban environments, these materials can lead to reduced cooling-related
electricity costs due to the mitigation of the heat-island effect and reduced heating costs in
colder environments. Different surface patterns have been shown to impact reflectivity and
emissivity values for natural structures such as snow and soil patterns. Moreover, previous
research has focused on changing the chemical composition of thermal materials themselves
in an attempt to improve their beneficial properties, which oftentimes involves processes that
are not scalable in a commercial setting. In this experiment, the thermal properties of various
pseudo-random surface geometries which take inspiration from the naturally occurring
patterns were modeled using thermal simulation software. The most optimal patterns for
improving the performance of either thermal absorbers or cool materials were then laser
etched into an acrylic substrate that was coated for real-world validation. A solar heat lamp
applied thermal energy to the system at different incidence angles to stimulate the circadian
movement of the sun. The heat mitigation properties of the cool coating layer were quantified
by measuring the change in temperature of a copper block placed underneath the layer. Data
collection, heat flux calculations, statistical analysis, and thermal imaging are ongoing.
Pisello, A. L. (2017). State of the art on the development of cool coatings for buildings and
cities. Solar Energy, 144, 660-680. doi:10.1016/j.solenor.2017.01.068
Synnefa, A., Santamouris, M., & Livada, I. (2006). A comparative study of the thermal
performance of reflective coatings for the urban environment. Solar Energy, 80, 968-981.
doi:10.1016/j.solener.2005.08.005
Wang, Z., Coburn, C. A., Ren, X., & Teillet, P. M. (2012). Effect of soil surface roughness and
scene components on soil surface bidirectional reflectance factor. Canadian Journal of Soil
Science, 92, 297-313. doi:10.4141/CJSS2011-069
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A Design of a Comfortable, Piezoelectric-Embedded Footwear Technology with the
Goal of Maximizing Energy
Sean Pentiboyina, Ansel Sanchez

As the demand for energy increases, the need for innovative, alternative
energy sources is apparent. A promising alternative energy solution,
piezoelectricity, focuses on utilizing the kinetic vibrations and pressure of
surrounding movement to generate electricity. This project focuses on
developing a comfortable piezoelectric-embedded shoe that uses the passive
vibrations derived from the human walking motion to generate electricity. The
goal of the experiment is to design a piezoelectric harvester that will be
embedded in the sole of a shoe to store electricity in a capacitor. Twelve
LDT0-028K PVDF sensors were wired together and used to capture the
vibration from a person’s gait. A person walked for five minutes for fifteen
trials and the voltage of the capacitor was measured. Thus far, the design
has been shown to produce minimal voltage. More data still needs to be
collected at this time.

(2016) Shoes-equipped piezoelectric transducer for energy harvesting: A
brief review, Ferroelectrics, 493:1, 12-24, DOI:
10.1080/00150193.2016.1123061
Zhao, Jingjing, and Zheng You. “A Shoe-Embedded Piezoelectric Energy
Harvester for Wearable Sensors.” MDPI, Multidisciplinary Digital Publishing
Institute, 11 July 2014, www.mdpi.com/1424-8220/14/7/12497/htm.
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Aerodynamic Automobile Attachment for Increased Visibility During Rainfall
Owen Black, Zachary Fahrner
Poor visibility due to heavy rainfall is a major problem for driving safety, causing 47% of
weather-related vehicle crashes. To address this problem, we designed and created a
prototype two-part attachment system to adjust to any car. This “Car Cap” would act as a
physical barrier between the rain and the windshield and use the oncoming wind force to
further protect the windshield, effectively providing increased visibility for the driver. We 3D
printed our model car and attachments, then conducted testing in a wind tunnel to pinpoint
the exact angle needed for the visor attachment. This was necessary to prevent the
attachment from breaking off at high speeds and keeping the air barrier that would maximize
visibility.
In order to test the effectiveness of this prototype, we used a computer function to track the
air flow to measure aerodynamic efficiency. Our trends in data are hypothesized to show
increased visibility compared to without the attachment, while using an ANOVA statistical it
will be easier to identify the benefit of the attachment (Data pending). This project could be
start to the many advancements that can be made in an everyday aspect dealing with
aerodynamics, engineering, and technological design advancement. Car manufacturing
companies could use this type of idea to bring innovation to automobile attachments. Further
development of the product would incorporate it into the car itself. For stability during driving it
would use a vacuum sealing technology from the top of the roof and be able to retract.
Hucho, W. (1998). Aerodynamics of road vehicles: From fluid mechanics to vehicle
engineering. Warrendale, PA: Society of Automotive Engineers.
Stanesic, J. M. (1992, December 02). US5320461A - Fastener for air current deflector
shields. Retrieved October 12, 2018, from https://patents.google.com/patent/US5320461A/en
Wang, X. (2016, November 16). 3D printing of polymer matrix composites: A review and
prospective. Retrieved October 9, 2018, from
https://www.sciencedirect.com/science/article/pii/S1359836816321230
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Effects of Fiber Optics on Invisibility
Nidhi Challa, Sudiksha Kochi
The idea of rendering an object completely naked to the eye is something that the scientific
world has tried to achieve for the past couple decades.To cloak an object from the human
eye, the wavelengths of visible light emitted from the object can’t reach the eye. If the
wavelength doesn’t reach the eye, then there’s nothing for the eye to see. Fiber optics are
used to transmit light using a series of pulses, they are most commonly used as cables to
transmit information to televisions, computers, etc. They achieve this by using properties
achieved by its three main parts: core, cladding, and the jacket. By using the properties that
fiber optics already possesses, such as refraction and negative reflection, invisibility can be
achieved by simple distorting the image of the object to the human eye. Compressing the
fiber optics is useful in this process because the light pulses would travel differently through
the fiber optics. In order to ensure that the fiber optics stays compressed, placing the fiber
optics within the copper coil will be secure when placing it within the bench vise. After taking
the measurements of light intensity before and after the fiber optics were compressed, the
intensity of light stayed the same at 8.8 mW/m. A 3-D printed box is used to measure and
evaluate the effectiveness of the distortion of light by wrapping the fiber optics with the metal
encasing. In this manner, invisibility can be measured not only by the cloaking of the fiber
optics, but the box itself.
Alwayn, Vivek. (2004). Fiber-Optic Characteristics. Cisco Press.
http://www.ciscopress.com/articles/article.asp?p=170740&seqNum=6
Barnstone, D. (2015, August 05). 'Cloaking' device uses ordinary lenses to hide objects
across range of angles. Retrieved August 28, 2018, from
http://www.rochester.edu/newscenter/watch-rochester-cloak-uses-ordinary-lenses-to-hideobjects-across-continuous-range-of-angles-70592/
Capmany, Jose., Pastor, Daniel., Sales, Salvador. (2003). Pulse Distortion in Optical Fibers
and Waveguides With Arbitrary Chromatic Dispersion. Journal of the Optical Society of
America B, 20 (2), 2523-2533. Doi:
10.1364/JOSAB.20.002523, https://www.osapublishing.org/josab/abstract.cfm?uri=josab-2012-2523#Abstract
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The Effect of the Implementation of Proximity Sensors on Low-End Drones
Sam Galletta, Jack Maschler

As drone usage is becoming more prevalent in modern society for recreation
or filmmaking, many novice drone users are looking to hone their skills in
remote aviation. With the addition of proximity sensors onto low-end drones,
beginner flyers will be able to eliminate the stress of potentially crashing an
expensive drone and could perfect their drone skills without dropping
thousands of dollars on a high-end drone. The experiment consists of
implementing different types of proximity sensors to a low-end drone in order
to limit the amount of collisions when flown through an obstacle course. The
type of proximity sensor will be changed for each trial, which will affect the
number of collisions when flown through the obstacle course. The type of
drone and the obstacle course will remain constant. The mean number of
collisions per 100 runs for each type of sensor was 10.7, 3.8, 5.6 for the DIY
infrared sensor, ultrasonic sensor and the infrared sensor, respectively.
Through the flight of the drone it has been determined that the ultrasonic
sensor is most effective in the reduction of collisions in a rigorous obstacle
course. The addition of infrared sensor on a low end drone will allow users to
prevent detrimental collisions resulting in irreparable damage. Is there a way
to fully omit the collision issue in low end drones using a combination of the
proximity sensors? Further research could explore the potential of a
combination of sensors in the elimination of novice flight collisions.

Chen, Z., & Luo, R. C. (1998). Design and implementation of capacitive
proximity sensor using microelectromechanical systems technology. IEEE
Transactions on Industrial Electronics, 45(6), 886-894.
Scheible, G. (2004). U.S. Patent No. 6,798,217. Washington, DC: U.S. Patent
and Trademark Office.
Bills, C., Chen, J., & Saxena, A. (2011, May). Autonomous MAV flight in
indoor environments using single image perspective cues. In Robotics and
automation (ICRA), 2011 IEEE international conference on (pp. 5776-5783).
IEEE.
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Investigating the Effect of Surface Textures on the Stall of Elliptical Wings
Tarun Golla, Adithya Muralikrishna
Elliptical wings have a uniform lift distribution and thus the entirety of the wing stalls
simultaneously at high angles of attack. However, elliptical wings also have a high level of
maneuverability and would benefit from mitigating this stall. Stalling occurs due to the
separation of airflow from the wing, known as boundary layer separation. This study will test
the effect of the leading-edge dimples, bumps, and longitudinal grooves on the boundary
layer separation of elliptical wings. The control is the British Supermarine Spitfire semi-wing,
an elliptical wing historically used but plagued by the aforementioned problems. This wing
has been reproduced in SolidWorks CAD software. The bumps, grooves, and dimples will be
added by splining various airfoil cross-sections and extruding. Once the surface textures are
added in CAD software, the data will be collected through Autodesk CFD (Computational
Fluid Dynamics). Each control and experimental wing will be tested at an angle of attack of
10, 12.5, 15, 17.5, and 20 degrees. The lift and drag values recorded will then be statistically
compared with a non-parametric Kruskal-Wallis crosschecked by a parametric ANOVA test.
E. Livya, G. Anitha, P. Valli (2015). Aerodynamic Analysis of Dimple Effect on Aircraft Wing.
World Academy of Science, Engineering and Technology International Journal of Aerospace
and Mechanical Engineering, Vol:9, No:2
Fernandez, E., Guha, T., & Kumar, R. (2013). Effect of Longitudinal Ridges on the
Aerodynamic Characteristics of An Airfoil. AIAA Aerospace Sciences Meeting Including The
New Horizons Forum And Aerospace Exposition, (51). doi: 10.2514/6.2013-489
Wang, Z. & Zhou, Y. (2012). Effects of Surface Roughness on Separated and Transitional
Flows over a Wing. AIAA Journal, 50(3), 593-609. doi: 10.2514/1.j051237
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Creation of an FDM 3D Printer Constructed Entirely by Parts Created with Additive
Manufacturing Techniques
Brian Minnick

The Falcon 9 rocket can put up to 22,800 kg into Low Earth Orbit when the
first stage is not recovered; however, the payload only represents ~4.1% of
the total mass of the rocket. The rest of the rocket is devoted to ascent, the
phase of an orbital mission when the rocket is leaving the atmosphere. A
more efficient spacecraft design, called a Von Neumann probe, is a
spacecraft that can be launched from Earth once, but reach limitless numbers
of planets through the process of self replication and in-situ resource
utilization. As a step toward creating true self replicating spacecraft to solve
the issues listed above, the world's first fully 3D printable 3D printer is being
created. A prototype of a fully 3D printed motor has been modeled and
constructed successfully; however, a custom filament that is more conductive
than the stock filament has been created to increase the performance of the
motors required for the printer. Along with this, a program has been
developed to convert GCode files into flexible data strips that the printed
printer can use similarly to how a mechanical organ functions. The models for
the electronics to read the data strips, and the kinematics of the printer have
also be designed. In the coming years, the printer’s electronic and kinematic
components will be finalized and put together to complete the printer.

"Are Self-Replicating Starships Practical." Space Daily, 11 Oct. 2017. General
OneFile, http://link.galegroup.com/apps/doc/A509012004/GPS?
u=va_s_053_0100&sid=GPS&xid =131677e4. Accessed 11 Oct. 2018.
Press Office. “Premiere at Hannover Messe: Fully 3D-Printed Electric
Motors.” Online Technical Writing: Audience Analysis, 24 Sept. 2018,
www.tu-chemnitz.de/tu/pressestelle/aktuell/8718/en.
Wong, Kaufui V., & Aldo Hernandez. “A Review of Additive Manufacturing.”
ISRN Mechanical Engineering, vol. 2012, 2012, pp. 1–10.,
doi:10.5402/2012/208760.
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Hand Crank Cooling System
Aniketh Pranay, Alexander Vidal

A major problem for people in third world countries is access to medications
or vaccines. Many of which require storage at specific temperatures that
areas lacking power or development can’t store them at. The engineering
plan aimed to help solve this problem by coming up with a way to efficiently
and inexpensively transport medicine in proper storage conditions. This could
be achieved by using a hand crank to power a cooling system in a medium
sized portable container.
The primary collection of data was the voltage output of the hand crank and a
secondary collection of data about the temperature the cooling system could
be powered to and the time it would stay powered. A voltmeter was used to
measure the voltage output of the hand crank and then multiple designs were
attempted to find what combination of gears would yield the most voltage
output and require the least work put in. In its current state, the hand crank
design does not produce enough energy to power a cooling system for a long
enough time to keep medications stable and in proper conditions. As of now
more data is to be collected, but we hope our procedure can be refined and
research be used for future reference by others.
Campagnuolo, C. J., Scheinine, L., & Mayercik, P. M. (1977). U.S. Patent No.
US4227092A. Washington, DC: U.S. Patent and Trademark Office.
Moyers, W. L., Coombe, H. S., & Hartman, A. (2004, December). Harvesting
Energy with Hand-Crank Generators to Support Dismounted Soldier
Missions. Retrieved from https://apps.dtic.mil/docs/citations/ADA433537
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Designing the Critical Function of a 3D Elevator
Siddharth Krishnan, Alexander Saam
This project aims to create the logic and implementation of the logic for a free-moving (able to
move in all 3 dimensions) elevator system for practical use in large, modern buildings, where
the structure is given and there are multiple elevator cars at play along multiple horizontal and
vertical pathways. This research refers to this as the dynamic elevator system. This project
uses Python and relevant modules to create the simulation in a modern computer. This
dynamic elevator system that does routing in real time was compared to a fixed-path elevator
system which does predetermined routing to determine effectiveness. It was found that the
dynamic elevator system was much more efficient than the fixed-path elevator system. Future
work is aimed at making this system further efficient, without assuming that the elevator
undergoes only instantaneous fluctuations in velocity, and that there is no acceleration to be
accounted for. These assumptions account for the errors and shortcomings of the dynamic
elevator system developed and tested in this research.
Oujezsky, V., & Horvath, T. (2017). TRAFFIC ANALYSIS USING NETFLOW AND PYTHON.
Informatics Control Measurement In Economy And Environment Protection, 7(2), 5-7. doi:
10.5604/01.3001.0010.4823
So, A., Al-Sharif, L., & Hammoudeh, A. (2017). Traffic analysis of a three-dimensional
elevator system. Building Services Engineering Research And Technology, 39(1), 5-20. doi:
10.1177/0143624417710106
Stinson, E., Stinson, E., Staff, W., Staff, W., Camp, J., & Rubin, P. et al. (2019). The
Sideways Elevator of the Future Is Here, and It's Wild. Retrieved from
https://www.wired.com/story/the-sideways-elevator-of-the-future-is-here/
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Rainwater and Energy Harvesting System
Abhishek Gautam, Joshua Yu
Clean water and electricity are two of the most valuable resources, especially in third world
countries. In Third world countries with a significant amount of rainfall, the rain can easily be
harvested for clean water. On top of that the potential energy of the rainfall can be harvested
and converted into electricity. The turbine we have converts the kinetic energy into
mechanical energy this allows us to power virtually anything. We collected our data by using
a turbine as well as running water and measuring the amount of energy that was output. At
this time more data is to be collected and we hope that our procedure as well as our findings
can help others to create a more efficient way to create hydro power.
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Magnitude of Construction on Light Pollution
Danielle Frances Ambalong, Kayla Panica

Light pollution is caused by overuse of outdoor lighting and abundance of
construction. This causes serious complications for humans and animals, as
the bright night sky causes eye strain to humans and confuses migrating
birds. Ashburn claims to be an active protector of their dark skies, but the
increase of construction almost disproves their claims. Research will be done
around these new building sites, in order to see how impactful to light
pollution they are.
Locations that are under construction or have recently been constructed will
be listed down for research. At night time, around 8:20 pm if possible, these
locations will be visited. A Sky Quality Meter, used to quantify the glare from
sky pollution, will be used three times at each location in order to find an
average. Along with these SQM measurements, other factors will be
observed such as surrounding outdoor lighting and cloud coverage.
However, data is still being collected, so there is no solid conclusion reached
yet.
Limiting the impact of light pollution on human health, environment and stellar
visibility. (2011, July 13). Retrieved from
https://www.sciencedirect.com/science/article/pii/S030147971100226X
Missing the Dark: Health Effects of Light Pollution. (n.d.). Retrieved from
https://ehp.niehs.nih.gov/doi/full/10.1289/ehp.117-a20
The International Dark-Sky Association (IDA). (2016, September 12).
Retrieved from https://www.darksky.org/light-pollution/wildlife/
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Engineering a Hydroponics Fertilizer to Suit Nigeria's Climate
Raneem Atiyeh, Grace Payne
Nigeria experiences difficulties with agricultural sustenance due to the state of the
uncooperative soil. Nigerian soil is naturally hardened, lacks nutrients, and infertile. The
experiment aims to develop sustainable agricultural solutions to combat insufficiencies and to
foster environmental preservation for the future. Although the efficacy of hydroponics
systems has been accepted, it is not widely used in Nigeria among modest farms due to the
expenses. The hydroponics nutrient solutions can be expensive and destructive to the
environment. The goal of this experiment is to begin offering affordable substitutes to
currently used nutrient solutions. A substitute nutrient solution in the form of Yams in Egusi
seeds will be used in the experiment to create a regionally appropriate substance. The
mixture was developed based on preexisting research pertaining to nutrient levels within
fertilizing substances that foster plant growth. When the experimental trial is completed, data
analysis will be used to understand the success of the organic nutrient solution on the plant
growth. This will determine if the technique can be implemented into the Nigerian
environment.
Fokou, E., Achu, M., & Tchounguep, F. (2004). Preliminary Nutritional Evaluation Of Five
Species Of Egusi Seeds In Cameroon Etude Nutritionelle Preliminaire De 5 Especes De
Courges De La Famille De Cucurbitacees Du Cameron. African Journal of Food, Agriculture,
Nutrition and Development, 4(1).
M.G. Maiangwa, A.O. Ogungbile, J.O. Olukosi and T.K. Atala, 2007. Land Degradation:
Theory and Evidence from the North-West Zone of Nigeria. Journal of Applied Sciences, 7:
785-795.
Nguyen NT, McInturf SA, Mendoza-Cózatl DG. Hydroponics: A Versatile System to Study
Nutrient Allocation and Plant Responses to Nutrient Availability and Exposure to Toxic
Elements. Journal of Visualized Experiments : JoVE. 2016;(113):54317. doi:10.3791/54317.
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The Use of Stropharia rugosoannulata Mycelium for the Mycofiltration of Motor Oil in
Water
Wonkyung Bae, Alanna Hill
Surface runoff of motor oil into surrounding aquatic environments is a growing issue. While
traditional methods such as booms and skimmers are often used in cases of large oil spills,
little has been done to remediate cases of smaller-scale oil contamination. Mycofiltration is
the use of fungal mycelium combined with a substrate, contained in a breathable covering to
filter water. Mycofiltration has been most prominently used to remediate bacterially
contaminated stormwater. Studies have proven the ability of the fungal species Pleurotus
ostreatus to remediate oil in water and Stropharia rugosoannulata to remediate oil soil, but
not water.
This research will compare the efficacy of two mushroom species, Pleurotus ostreatus, and
Stropharia rugosoannulata, to filter oil in water. Mycelium mycofilters were constructed of
straw inoculated with S. rugosoannulata and P. ostreatus encased in linen and compared to
non-mycelium inoculated filters. Filters were inoculated for two weeks then added to motoroil contaminated water for four weeks.
The efficacy of mycofilters to remediate the water quality was determined using a toxicology
study and percent reduction in oil. Mycelium filters improved Danio rerio embryo hatchability
rates when compared to non-mycelium filters. Filtered water from Pleurotus ostreatus and
Stropharia rugosoannulata exhibited higher hatchability (6.67%), when compared to nonmycelium filters (0% ) at 7 days post fertilization, indicating that both mycelium species
improved oil-contaminated water quality. Remaining oil mass will be found using the
hydrocarbon-binding polymer, EnviroBond. Mycofilters have the potential to be applied as an
eco-friendly method of remediating oil in aquatic environments.
Stamets, P., Beutel. M., Taylor, A., Flatt, A., Wolff, M., Brownson, K, (2013). Mycofiltration
biotechnology for Pathogen management.
Taylor, A., Wetzel, J., Mudrock, E., Cameron, J., King, K., Davis, J., & Mcintyre, J. (n.d.).
Engineering Analysis of Plant and Fungal Contributions to Bioretention Performance Earth
Resources Technologies, under Contract to NOAA, National Marine Fisheries Service.
Water, 10. doi:10.3390/w10091226
Thomas, S., Becker, P., Pinza, M.R.,, J.Q. Word, 1998. “Mycoremediation of Aged Petroleum
Hydrocarbon Contaminants in Soil.” NASA no. 19990031874.
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Electrospinning Polyvinyl Acetate (PVAc) for the Removal of Microbeads from
Freshwater, Estuarine, and Marine Environments
Isha Bhangui, Medhini Sosale

The purpose of this research is to synthesize electrospun PVAc meshes for
the removal of microbeads from freshwater, estuarine, and marine
environments. Microbeads are small, hydrophobic plastic particles commonly
sourced from cosmetic products. Despite the passing of the Microbead-Free
Waters Act, these particles pollute global water bodies and harm marine biota
(Auta, Emenike, & Fauziah, 2017). Currently, existing technologies for
microbead removal focus on marine environments and are too expensive for
wide-scale application; therefore, a cheaper and more environmentallyfriendly alternative in various water environments is being investigated. One
such alternative is poly(vinyl acetate) (PVAc), a naturally hydrophobic,
synthetic polymer. This research involves electrospinning PVAc and
characterizing the resulting meshes via SEM. Mesh hydrophobicity is then
confirmed through a water contact angle test. Microbead removal is tested by
incubating meshes in microbead-water mixtures of various salinities. Percent
change in mass is subsequently calculated for each mesh. Data collected
thus far indicates that all meshes are hydrophobic and suggests successful
microbead removal across all experimental trials. Additionally, there appears
to be a positive correlation between salinity and microbead removal.

Auta, H. S., Emenike, C. U., & Fauziah, S. H. (2017). Distribution and importance of
microplastics in the marine environment: A review of the sources, fate, effects, and potential
solutions. Environment International, 102, 165-176. doi:10.1016/j.envint.2017.02.013
Bastos-González, D., Pérez-Fuentes, L., Drummond, C., & Faraudo, J. (2016). Ions at
interfaces: The central role of hydration and hydrophobicity. Current Opinion in Colloid and
Interface Science, 23, 19-28. doi:10.1016/j.cocis.2016.05.010
Park, J. Y., Lee, I. H., & Bea, G. N. (2008). Optimization of the electrospinning conditions for
preparation of nanofibers from polyvinylacetate (PVAc) in ethanol solvent. Journal of
Industrial and Engineering Chemistry, 14, 707-713. doi:10.1016/j.jiec.2008.03.006
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Adsorption of Nitrogen Dioxide and Hydrogen Sulfide via Electrospun Filter
Embedded with Metal Organic Framework ZIF-8
Saunak Badam, Hansa Doppalapudi
The objective of this experiment was to determine the effectiveness of zeolitic imidazolate
framework-8 (ZIF-8) in an electrospun mesh in adsorbing polar, gaseous pollutants. ZIF-8 is a
type of metal-organic framework (MOF), which are compounds of metal ions supported by
organic ligands that may be able to combat the growing issue of air pollution. ZIF-8 has
favorable qualities for an air filter: high porosity, surface area, and positive surface charge. It
is currently known to adsorb particulate matter via polarization. Last year, it was determined
that ZIF-8 can adsorb nitrogen dioxide and hydrogen sulfide; this year, the same gases are
being used to determine the effectiveness of ZIF-8 in an electrospun mesh. The ZIF-8 will be
dissolved in polyvinyl acetate (PVAC) and ethanol to be electrospun. There are two control
meshes for the experiment: electrospun filter with no ZIF-8 and an HVAC filter. To determine
the adsorption of the filters, the percent change concentration after the application of a filter
was determined via FTIR spectroscopy. Thus far, the ZIF-8 filter adsorbed ~8.8% of NO2
over just five minutes, and the leakage within the capsule apparatus was ~3.4%. The HVAC
filter decreased NO2 concentration by 1%, while control electrospun filters decreased the
concentration by ~2.7%. These figures will be confirmed using 2-factor ANOVA and KruskalWallis tests once all data has been collected. In the future, ZIF-8 embedded filters could be
tested for other polar pollutants such as carbon monoxide and ammonia, and can embedded
within current filters to maximize filtration effectiveness.
Furukawa H., Cordova K.E., O’Keeffe M. & Yaghi O.M. (2013). The chemistry and application
of metal organic frameworks. Science (341). http://dx.doi.org/10.1126/science.1230444
Park, J.Y., Lee, I.H., & Bea, G.N. (2008). Optimization of the electrospinning conditions for
preparation of nanofibers from polyvinyl acetate (PVAc) in ethanol solvent. Journal of
Industrial and Engineering Chemistry, 14, 707-713. doi:10.1016/j.jiec.2008.03.006
Zhang, Y., Yuan, S, Feng, X., Li, H., Zhou, J & Wang, B. (2016). Preparation of nanofibrous
metal-organic framework filters for efficient air pollution control. Journal of the American
Chemical Society (138) 5785-5788. http://dx.doi.org/10.1021/jacs.6b02553
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The Effect of Organic Molecules as De-icing Agents
Michael Glatz, Momin Khan
70% of the United States’ roads are in snowy areas which accumulate an average of 5 inches
of snow annually; affecting over 70% of the population of the United States. The nation’s rate
of accidents increases greatly under snowy and icy conditions. A minimum of 45% of
accidents regarding weather happen in the brief period of wintry weather. A potential
alternative to salts that have safer characteristics are charged amino acids. These amino
acids are biodegradable; thus they are better for the environment.
Two glass plates are cleaned off with HCl and then distilled water. Then the designated
cross-linker are applied to one of the two plates. A designated protein of L-lysine is then be
applied to both plates with an enzyme that reacts with the lysine to show color. After rinsing
off both plates, it is shown if the protein is crosslinked if the color is present.
All data is pending as for the experiment.
If the crosslinker is effective, then when linked with silica sand, it is a safer substitute to salt
as a de-icer. Financially, this procedure would be more expensive than traditional salt,
however it would be much more environmentally friendly, which is the goal of the procedure.
Also, the damage to roads would be much less with lysine crosslinked to salt opposed to salt.

Glutamic acid. (n.d.). Retrieved September 30, 2018,
from https://pubchem.ncbi.nlm.nih.gov/compound/L-glutamic_acid#section=Top
Histidine. (n.d.). Retrieved October 1, 2018, from
https://pubchem.ncbi.nlm.nih.gov/compound/L-histidine
How Do Weather Events Impact Roads? (n.d.). Retrieved September 30, 2018, from
https://ops.fhwa.dot.gov/weather/q1_roadimpact.htm
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Novel Approach to Remediating Oil Spills Through Hydrophobic-Coated Recycled
Paper
Hyein Jeong

Oil spills continue to contaminate water, putting marine animals in danger and
damaging ecosystems. Existing methods of separating oil from water, such as gravity
separation, burning, and bioremediation have limitations due to their high cost and
low efficiency. The purpose of this research was to determine a more efficient and
cost-effective method of removing oil from water using hydrophobic-coated recycled
paper. Recycled paper was used in three different shapes - spherical, accordionstyle, and flat - to test which shape absorbed oil most effectively. Each paper was
sprayed with hydrophobic-coating before being folded so that all surfaces would
attract oil molecules and not water. The modified paper was used to separate four
different types of oil - vegetable oil, motor oil, mineral oil, and silicone oil - to test
how effectively the hydrophobic-coated recycled paper would absorb different
types of oil. Straw was used in each oil to compare the efficiency of the recycled
paper.
Preliminary results show that the spherical shape of the hydrophobic-coated
recycled paper absorbed the most vegetable oil, followed by accordion shape, and
then the flat shape.

Guan, H., Cheng, Z., & Wang, X. (2018). Highly Compressible Wood Sponges with a
Spring-like Lamellar Structure as Effective and Reusable Oil Absorbents. ACS Nano,
2018, 12 (10), pp 10365–10373. DOI: 10.1021/acsnano.8b05763
Kenealy, W. R., Houtman C. J., Laplaza J., Jeffries T. W., & Horn E. G. (2007)
Pretreatments for Converting Wood into Paper and Chemicals. Retrieved from
https://www.fpl.fs.fed.us/documnts/pdf2007/fpl_2007_kenealy001.pdf
Cordis (2012). One person's waste could be the solution to oil spills. Retrieved from
https://cordis.europa.eu/news/rcn/35171/en
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Electrocatalysis of TiO2 as a Method of Reducing Toxic Gas Concentration
Jai Kumar, Eva Mehta
Air pollution is one of the biggest global crises, killing over 7 million people every year.
Existing solutions address particulate matter, but few address toxic gases emitted by
industrial combustion. TiO2 photocatalysis for the reduction of atmospheric NOx, SOx, and
COx gases is one such solution. However, the absence of UV light within industrial
smokestacks limits the photocatalysis before the gases enter the atmosphere. The purpose of
this project is to electrocatalyze TiO2 without UV light, to reduce the level of toxic gases
before they exit the smokestack. The RuO2/TiO2 catalyst nanocomposite was synthesized
and coated on a platinum electrode. All trials were conducted in an H-type electrochemical
cell with nitrogen dioxide dissolved into deionized water, dropping the initial pH which,
because the dissolved NO2 gas creates ions and acidifies the solution, is an indirect measure
of gas concentration. 20V were passed through the electrodes, and the pH at increments
were measured and compared. Preliminary results show a relative increase in the pH of the
resulting solution in the cell with the coated electrode, indicating that the TiO2 electrocatalyst
is a viable solution for the reduction of toxic gases. Data collection continues; however, if
there is a statistically significant increase in pH following electrocatalysis, then this will be
evidence of a reduction in the number of ions from NO2. Future work will be done to
determine whether the same effect is seen in the gas phase, bringing us one step closer to
fixing this global issue.
Qu, J., Zhang, X., Wang, Y., & Xie, C. (2005). Electrochemical reduction of CO2 on
RuO2/TiO2 nanotubes composite modified Pt electrode. Electrochimica Acta, 50(16-17),
3576-3580.
Sun, X., & Li, Y. (2003). Synthesis and Characterization of Ion-Exchangeable Titanate
Nanotubes. Chemistry - A European Journal, 9(10), 2229–2238.
doi:10.1002/chem.200204394
Tseng, I. H., Chang, W. C., & Wu, J. C. (2002). Photoreduction of CO2 using sol–gel derived
titania and titania-supported copper catalysts. Applied Catalysis B: Environmental, 37(1), 3748.
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Automated Solar Stream Trash Collector
John Le, Aron Ogbagiorgis
The Solar Trash Pickup (STP) is a smaller more cost-efficient version to other bigger projects
that focus on ocean cleanup. STPs purpose is to pick up trash on the surface of local ponds,
lakes, and streams until they can be appropriately disposed of. STP was made to provide
individuals with a step by step guide to creating their own STP to help on a smaller more local
scale. STP was divided into smaller groups to make the project easier to complete. The
easiest part to complete was the frame. The frame is made up of pvc pipes and connectors
with adhesive to hold it together and a pool noodle on both sides to assure the flotation. The
more difficult part was the electrical component. With little to no experience with bread and
Arduino boards, a lot of research was needed to help some of STPs components to function.
At this stage of the experiment, the device is missing the solar component. While waiting for
the power source to come in, the system could be instead be powered by a 9v battery in
series with 2 3v battery to mimic the voltage that would be provided from the original battery.
The device is currently sustaining the power outage to the motor. Some further research
would involve figuring out a way for the device to collect trash at shallower depths without
getting stuck, as well as figuring out a method in which the device could be monitored,
perhaps with the incorporation of a GPS.
, M. (2017, December 06). How Do Solar Panels Work? Retrieved from
https://www.livescience.com/41995-how-do-solar-panels-work.htm Davison, A. (2018). Wire
For Solar Panels. Retrieved from http://www.altenergy.org/renewables/solar/DIY/solarwire.html
What is an Arduino? (n.d.). Retrieved from https://learn.sparkfun.com/tutorials/what-is-anarduino/all https://www.tutorialspoint.com/arduino/arduino_
ultrasonic_sensor.htm https://link.springer.com/article/10.3758/s13428-011-0163-z
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Increasing the Heavy Metal Bioremediation Efficiency of Cupriavidus metallidurans
Julian Lee, Vivek Poluru
Heavy metals are extremely toxic at low concentrations because they displace other essential
metals and bind to organic material. They accumulate in water sources and ecosystems,
necessitating methods of remediation. The proteobacterium Cupriavidus metallidurans is
resistant to many heavy metals, marking its potential as a heavy metal bioremediator. The
bacterium uses binding proteins to sequester metal ions through precipitation, rendering them
nontoxic and unable to reenter the cell, thus lowering the metal cation concentration in the
environment. The purpose of this study is to determine the capability of C. metallidurans as a
heavy metal bioremediator through measurements of viability and metal removal from
solution. Maximizing cell viability and metal removal will allow for sustained, efficient
bioremediation of heavy metals. C. metallidurans was grown in 500 &mu;M solutions of
Pb¬2+, Fe3+, and Cu2+ cations, created from their nitrate salts. The Fisher BacLight L7007
assay was used to determine cell viability. Metal concentration was measured via colorimetry.
Results show that Cu2+ resulted in significantly lower viability than either Pb2+ or Fe3+.
Pb2+ and Fe3+ resulted in greater viability than the control, suggesting that these cations
actually encourage cellular growth. All three metal species were removed at significant
quantities from solution, demonstrating the effectiveness of C. metallidurans at sequestering
heavy metals. Data collection is ongoing; additional metal concentrations will be tested to
determine concentrations of optimal viability and metal sequestration. Should metals continue
to be effectively sequestered, then C. metallidurans may be used to selectively remediate
heavy metals, in particular, Pb2+ and Fe3+.
Jarosławiecka, A. & Piotrowska-Seget, Z. (2014). Lead resistance in micro- organisms.
Microbiology, 160, 12-25. http://doi.org/10.1099/mic.0.070284-0
Monsieurs, P., Hobman, J., Vandenbussche, G., Mergeay, M., & Van Houdt, R. (2015).
Response of Cupriavidus metallidurans CH34 to metals. Metal Response in Cupriavidus
metallidurans, 1, 45-89. http://doi.org/10.1007 /978-3-319-20594-6_3
Van Houdt, R. & Mergeay, M. (2015). Genomic context of metal response genes in
Cupriavidus metallidurans with a focus on strain CH34. Metal Response in Cupriavidus
metallidurans, 1, 21-44. http://doi.org/10.1007 /978-3-319-20594-6_2
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The Use of Plasma on Degradation of Plastic Waste
Jared Orendorff

Despite the growing amount of plastic waste in the world, much is never
recycled. The cost of recycling plastic is roughly double that of simply
disposing of waste plastic in landfills. Thus there exists a need to develop a
more cost-efficient, effective way of decreasing plastic waste when landfilled,
particularly when hindered by space constraints. The purpose of this research
was to determine whether plasma could be used to effectively reduce the
area of plastic waste, reducing needed disposal space.
Plastic pieces were massed, traced, and glued to the top of a beaker and
the beaker was propped up in a microwave with corks. Smoke was created
under the beaker. The microwave was turned on and plasma was produced
from the smoke. After plasma treatment, the resulting plastic piece was then
traced and massed and ImageJ software used to determine the difference in
area between the plastic piece before and after plasma treatment. Percent
change in mass and area was calculated for each piece and average
changes in mass and area were recorded. The average decrease in mass
after plasma treatment was 0.049 grams and the average percent decrease in
area was 76.01%.
This research indicates the need for further exploration into the viability of
plasma treatment in reducing plastic waste on a large scale. This would lead
to more efficient use of landfill space in disposal. Additionally, this could lead
to the creation of “pelletized” plastic pieces for use in recycled plastic.

Finnegan, S. (Ed.). (2016). Plasma: At the frontier of scientific discovery (pp. 1-124). Panel
on Frontiers of Plasma Science.
Plastics in the Marine Environment (pp. 1-28). (2016, September 7). The Annual Review of
Marine Science.
Rogoff, G. (2008). Plasma and Flames - The Burning Question (pp.1-2, Rep. No. 041808) (P.
Rivenberg, Ed.). Coalition for Plasma Science.
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The Absorption of Pyrethroid Insecticides by Hedera helix
Tyler Ragsdale

Pesticides are major pollutants in waterways all over the world. Pyrethroid
insecticides are particularly detrimental because of their tendency to localize
in high concentrations and move relatively slow down stream. This
experiment tests the effectiveness of Hedera helix on the absorption of
pyrethroid insecticides. Cuttings from 48 hedera helix were tested: 18
samples cultivated in bifenthrin, 20 samples cultivated in zeta-cypermethrin, 5
samples of only insecticide in each control group. Initial samples were
maintained at 48 ml. GC/MS was used to measure the volume of insecticides
absorbed.This was conducted with a 20% methyl alcohol and 80% acetone
solution. Data analysis is currently pending.

Carignan, C. (2018, March). English Ivy. Retrieved from
https://extension.umd.edu/hgic/topics/english-ivy University of Maryland
Koehler, P. G., & Belmont, R. A. (1998, March). Pesticide Formulations. Retrieved
November, 2018, from http://schoolipm.ifas.ufl.edu/newtechp5.htm
Weston, D. P., Holmes, R. W., You, J., & Lydy, M. J. (2005). Aquatic Toxicity Due to
Residential Use of Pyrethroid Insecticides. Environmental Science & Technology, 39(24),
9778-9784. doi:10.1021/es0506354
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A Novel Waste Detection System Applying Machine Learning Image Classification for
Better Detection Accuracy
Rohit Rao

Millions of kilograms of plastic waste are deposited into the ocean every year. This
waste is spread through waterways in the world and can release harmful chemicals
Efforts to efficiently remove waste are difficult because determining the type of
waste is not a simple task. A waste detection system that would use a machine
learning algorithm and
a drone would help with these issues.
A convolutional neural network was initially trained to identify
plastic bottles using an online data set.
To model the waste in waterways, ten empty plastic bottles were
randomly spread into a local pond. The drone’s on-board camera captured images
of the bottles in the pond at the angles of 30, 45, 60, and 90 degrees. These
images were sent to the classification program to identify the bottles.
Results are pending.

Carpenter, G.A, & Ross, WD (1995). ART-EMAP: A neural network architecture for object
recognition by evidence accumulation. IEEE Computational Intelligence Society , 801-815.
DOI: 10.1109/72.392245
Rawat W., & Wang Z. (2017). Deep Convolutional Neural Networks for Image Classification:
A Comprehensive Review. MIT Press Journals, 29, 2352-2449. DOI: 10.1162/neco_a_00990
Sun, Y., Wang, X., & Tang, X. (2018). Deep Learning Face Representation by Joint
Identification-Verification. Retrieved from https://arxiv.org/abs/1406.4773
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The Creation and Optimization of a Self-Sustaining Environment for the Purpose of
Increasing the Fiscal and Ecological Viability of Hydroponic Agriculture
Andrew Bennett, Kevin Reardon
While hydroponic agriculture is far superior to standard agriculture, there is still room
for improvement, specifically in its disregard of wastewater and high price for entry.
In our experiment, we designed two deep water culture (DWC) hydroponic systems,
with mimicked nutrient film technique (NFT) features, which were fed from one of two
reservoirs; one containing a self-sustaining environment and the other containing
standard hydroponic food. We deduced that if the environment is self-sustaining and
the crops are successfully implanted into the ecosystem, then the system will
produce a substantial crop yield comparable to standard hydroponics due to
nutrients provided by the waste products of the organisms. The self-sustaining
environment, saturated with both micro and macro invertebrates, provided nutrients
for the crop yield as the waste was siphoned to the experimental crops. The control
crops were fed by a standard hydroponic blend. Each yield was given a seven-day
growth period, then the length, leaf count, and coloration were observed. Both
systems successfully gave a crop yield with insignificant differences. These
measurements show how in the early stages of crop development, the substitution of
a standard hydroponic system with one retrieving nutrients from a self-contained and
sustainable ecosystem, creates no difference in yield and proves the viability of selfsustaining hydroponic systems. This research holds multiple practical applications;
most notably, it lowers the requirements that come with housing a hydroponic
system. This encourages use among lower income and smaller scale farmers. If this
research is expanded, the field of hydroponics could be made more accessible to an
increasingly needy world.
AKO, H., & Baker, A. (2009). Small-Scale Lettuce Production with Hydroponics or
Aquaponics. Retrieved October 11, 2018, from
https://scholarspace.manoa.hawaii.edu/bitstream/10125/13447/1/SA-2.pdf.
Economics of Commercial Hydroponic Food Production. (2018, July 24). Retrieved October
11, 2018, from
https://www.powerhousehydroponics.com/economics-ofcommercial-hydroponic-food-production/
Monnet, F., Vaillant, N., Hitmi, A., Vernay, P., Coudret, A., & Sallanon, H. (2002). Treatment
of domestic wastewater using the nutrient film technique (NFT) to produce horticultural roses.
Water Research, 36(14), 3489-3496. doi:10.1016/s0043-1354(02)00058-1
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Greywater Recycling System
Helen Salko
This system was designed to address issues that resulted from Detroit, Michigan’s corroded
pipes that affected up to 30 schools. During this time, the schools turned off all main water
and handed out plastic water bottles for everyday needs such as cleaning, drinking, and
washing. The amount of water being wasted and plastic being used up raises environmental
concerns. The purpose of this project is to create an efficient, environmentally friendly water
recycling system that uses almost all recycled materials. The greywater recycling system is a
feasible and environmentally conscious method for addressing the amount of waste occurring
during this long wait. The system is made up of a sand filter for filtering larger particles, a
pouch that holds the water which is pumped when needed for use, a charcoal filter for
filtering the water from chemicals, and a spout that releases the water for cleaning purposes
(hand washing, washing dishes). Included in the two filters are coffee filters on one end of
each filter for holding the filter particles (charcoal and sand). The filters are made out of
recycled containers: a mayonnaise container for sand and a water bottle for charcoal. This
particular system can be used in other situations to arise such as Michigan’s or in areas that
don't have easy access to water and have a need to conserve water.
The filters being used are simple to clean and can be replaced easily. Once the filters no
longer filter efficiently, the containers can be taken apart and changed. The coffee filters will
be placed between the lids of the containers, and filters are quickly removed by twisting the
lids on and off. The water will be tested to check for accuracy of removing metals and
bacteria and each filter will be put through three trials to check for flow of water and
cleanliness. The pouch that holds water will be tested to make sure it flows only in the
direction of the charcoal filters up through the water spout (similar features of water fountain).
Hogue, C. (2018, August 01). Michigan declares state of emergency in town with high PFOS,
PFOA levels in drinking water. Retrieved from
https://cen.acs.org/environment/pollution/Michigan-declares-state-emergency-town/96/i32
Huisman, L., & Wood, W. E. (1974). Slow sand
filtration. http://apps.who.int/iris/bitstream/handle/10665/38974/9241540370.pdf?
sequence=1&isAllowed=y
Knight, V. R. (1989). U.S. Patent No. 4,798,672. Washington, DC: U.S. Patent and
Trademark Office.
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Effect of Different Temperatures on the Bidegradation of Plastic
Nikhil Sharma, Pranav Simha
It takes one plastic bottle approximately 450 years to degrade. As it currently stands
approximately 6.3 billion tons of plastic waste has been generated. The goal of this
research project is to significantly decrease the time it takes to degrade plastics as
simple plastics can take up to 100 years to degrade completely. We are testing the
effect of different temperatures on the rate of plastic degradation using the
microorganism, Aspergillus niger, by measuring the mass of our samples over the
course of 6 weeks and calculating the percent decrease in mass of the sample. As of
now, the samples have decreased in mass with the average percent decrease for the
28-degree samples being 5.253%, the 30-degree samples being 3.23538%, the 32degree samples being 9.66442%. This research can potentially alleviate the large
amounts of plastic present in trash dumps. The goal of this experiment was reached
as there was a difference between each sample proving that the temperature
affected the rate of plastic degradation.
Gnanavel1, G., Valli, M. J., Thirumarimurugan, M., & Kannadasan, T. (2012).
Degradation of Plastics Using Microorganisms. Retrieved from
http://www.ijpcsonline.com/files/22-166.pdf
Singh, B. (2007, November 19). Mechanistic implications of plastic degradation.
Retrieved from
https://www.sciencedirect.com/science/article/pii/S0141391007003539
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Using Electrospun Cellulose Acetate Modified with Titanium Dioxide Nanoparticles to
Remove Zinc Ions from Water
Kirti Shukla
The heavy metal ion Zn2+ has been found to cause nausea, fatigue, and stomach pain in
people who are exposed to heavy levels of it in their drinking water. The purpose of this
experiment was to solve this problem by researching which concentration of TiO2
nanoparticles in an electrospun cellulose acetate adsorption mesh yields the highest removal
efficiency. Meshes with five different concentrations of titanium dioxide nanoparticles were
electrospun and immersed in 1000 ppm zinc(II) nitrate solution. The meshes were then
removed and the concentration of the solution left over was found using a spectrophotometer.
The removal efficiencies of the meshes were found to range between 28.69 to 84.82%. The
highest removal efficiency was from the 4% TiO2 nanoparticle mesh, as the zinc solution
went from 1000 ppm zinc to 151.8 ppm. The lowest removal efficiency was from the 8% TiO2,
as the zinc solution went from 1000 ppm to 713.1 ppm. While all the meshes were able to
remove ions, it was found that, starting from 0%, the removal efficiency increased with
percent nanoparticles until 4%, after which it decreased with percent nanoparticles. Little
research has been done on using electrospun meshes to remove heavy metals ions from
water, and even less so on removing zinc ions using this process. Therefore, this research is
significant because it not only furthers knowledge about the various uses of electrospun
meshes, but also suggests a more efficient way of removing heavy metal ions from the water
sources of the world’s population.
Das, C., & Gebru, K. A. (2017). Cellulose acetate modified titanium dioxide (TiO2)
nanoparticle electrospun composite membranes: Fabrication and characterization. Journal of
the Institution of Engineers (India): Series E, 98, 91-101. doi:10.1007/s40034-017-0104-1
Gebru, K. A., & Das, C. (2017). Removal of Pb (II) and Cu (II) ions from wastewater using
composite electrospun cellulose acetate/titanium dioxide (TiO2) adsorbent. Journal of Water
Process Engineering, 16, 1-13. doi:10.1016/j.jwpe.2016.11.008
Peng, W., Li, H., Liu, Y., & Song, S. (2017) A review on heavy metal ions adsorption from
water by graphene oxide and its composites. Journal of Molecular Liquids, 230, 496-504.
doi:10.1016/j.molliq.2017.01.064
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The Use of Autonomous Robots in Underwater Oil Spill Detection
Ayush Desai, Katriel Simpson

While some oil spills are reported and cleaned up relatively quickly, many go
unreported because companies fear repercussions. Many current methods of
clean up are not effective and small spills are most deadly to fish and birds.
The oil collects dust, sand, and salt and is broken apart into smaller particles.
Oil density causes it to sink to the ocean floor. Recently, there has been
increase in the use of robotics by marine scientists. The purpose of this
research was to design and construct a robot that would detect underwater oil
pollution and contribute to the preservation of the marine environment.
Ultraviolet light, along with a visual light sensor, was used to search for
small oil droplets in water. Oil appears fluorescent blue when exposed to UV
light. To test the sensor, oil was mixed with salt and sand and dispersed in a
10 liters of water in a tub. As the oil sunk, the sensor identified the presence
of oil droplets.
The engineering goal was met, as the robot was able to detect small
droplets of oil that dispersed in salt water by looking for the color emitted by
oil droplets when exposed to UV light. Further research would include
improvements to the robot to allow it to explore the ocean floor in greater
detail and provide more information on the location and concentration of the
spill.
"Oil Spill Pollution." What Is Soil Pollution | Environmental Pollution Centers.
Accessed November 13, 2018.
https://www.environmentalpollutioncenters.org/oil-spill/.
"How Does Oil Behave in Water?" Who Pays for an Oil Spill in Canada | Clear
Seas. August 08, 2018. Accessed November 13, 2018.
https://clearseas.org/en/blog/how-does-oil-behave-in-water/.
“How Oil Harms Animals and Plants in Marine Environments.” Exxon Valdez
Oil Spill, response.restoration.noaa.gov/oil-and-chemical-spills/oil-spills/howoil-harms-animals-and-plants-marine-environments.html.
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The Study of the Phytoremediation Potential of Thinopyrum intermedium in Water
Contaminated with Zinc
Sakiko Watkins

Heavy metal contaminated water is both a global and local problem. In many
places, including Virginia, zinc runoff into water systems from pesticides and
industrial processes can disrupt aquatic systems, causing harm to both
humans and animals. The intent of this research is to determine if wheatgrass
can be a natural, efficient, and economical way to filter zinc. Current methods
of heavy metal filtration in water, such as membrane filtration, absorption, ion
exchange, reverse osmosis, et cetera, can be expensive, inefficient, and
excrete harmful byproducts. Bioremediation technology using the grass family
(Poaceae) may be a globally useful solution to heavy metal water pollution
due to its abundance on every continent except Antarctica and Greenland.
Species within the grass family yield large biomasses due to their quick
growth rates and large spreads. For the purpose of this research project,
hydroponically grown wheatgrass (Thinopyrum intermedium) was watered
with a liquid zinc and distilled water mixture. Samples of excess water will be
collected and analyzed with zinc reagent powder pillows and
spectrophotometry. Preliminary results indicate that neither the health nor
growth of wheatgrass is affected by zinc presence. Further analysis will
determine the bioremediation capability of wheatgrass for zinc in water.

Chapman, G. P., and W. E. Peat. An Introduction to the Grasses. Melksham,
UK: CAB International, Redwood Press, Ltd., 1992.
Clean Water Action. (2017, December 20). Coal Ash Pollution in Virginia.
Retrieved November 15, 2018, from
https://www.cleanwateraction.org/features/coal-ash-pollution-virginia
Gakwisiri, C., Raut, N., Al-Saadi, A., Al-Aisri, S., & Al-Ajmi, A. (2012, July). A
critical review of removal of zinc from wastewater. In Proceedings of the
World Congress on Engineering (Vol. 1, pp. 627-630).
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The Creation of Biodegradable Plastic Using a Clay Base
Eduardo Alvarado Guzman
Over the past decade, the use of biodegradable plastics has increased. However, many of
these bioplastics contain talcum in order to increase their strength. Many prefer to avoid
products that contain talc because some sources are known to contain asbestos. The intent
of this research was to create bioplastic out of cornstarch, glycerin, water, and kaolin clay.
Various combinations of cornstarch, water and glycerin were mixed and then heated until
the solution became thick and translucent. Clay was mixed in and the solution was poured on
a sheet of tin foil to cool. The degree of stability and cracking was noted with each
combination of differing amounts of these substances.
The research indicated that a bioplastic can be made with clay instead of talc as a base.
Once cool, the bioplastic which maintained its shape with the least degree of cracking
consisted of 100 milliliters of water, 20 milliliters of glycerin, 12.5 grams of cornstarch and 5
grams of clay. Further development would include trying to make products, such as
disposable dinnerware, out of the created bioplastic which would reduce the amount of nonbiodegradable waste consumers produce.
Admin, C. "Bioplastics." Plastics Industry Association. 2018. Retrieved from:
http://www.plasticsindustry.org/advocacy/bioplastics.
Parker, D., "Great Pacific Garbage Patch | OR&R's Marine Debris Program." Dianna Parker.
2013. Retrieved from: https://marinedebris.noaa.gov/info/patch.html.
"Solutions from Technology: Innovations in Bio-degradadation and Bio-Plastics." Plastic
Pollution. 2016. Retrieved from:
https://plasticpollutionblogsite.wordpress.com/2016/10/31/solution-technology-1/.
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Corrugated and Porous Airfoils on Lift
Emma Brunet, Keely Cunnane
This topic was investigated to determine whether different design elements on the top and
bottom surface of an airfoil would produce a better lift to drag ratio. The alternative
hypothesis 1 investigated was: If an airfoil has corrugation and pores on the upper and lower
surface, then it will produce more lift because the air flow in the cavities will produce vortices
that reduce the shock. Alternative hypothesis 2 was: If an airfoil has corrugation and pores on
the upper and lower surface, then it will produce less lift because air will be caught in the
cavities and take a longer time to escape, slowing down the air. The null hypothesis was:
There is no correlation between adding corrugation and pores on the upper and lower
surface of an airfoil and the amount of lift it produces. Our approach for obtaining results was
by designing the airfoils in AutoDesk Inventor, 3D printing the models, and testing the models
in a wind tunnel to test lift and drag. The porous airfoil had the best lift/drag ratio of 30.778.
Next the control had a lift/drag ratio of 1.686, the combined airfoil had a ratio of 1.236, and
the corrugated airfoil was .113. It can be concluded that the porous airfoil performed the best
due to its highest lift to drag ratio, which was caused by a large difference between the lift
and drag numbers. The work is useful because it can help improve airplane design to
become more cost efficient.
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Thermal Coating of Graphene and Boron-Nitride on Electronics for Cost-Efficient
Heat Spreading and Cooling
Siddharth Dandavate
Currently, electronics are becoming increasingly prevalent and powerful. Concentrated heat
buildups, called “hot spots”, have been shown to drastically reduce the lifespan of electronics.
Thin layers of graphene and boron-nitride nanoparticles, suspended in bisphenol A diglycidyl
ether, can dissipate hot spots via high lateral thermal conductivity with low electrical
conductivity. Chemical vapor deposition, the traditional method of coating, however, is slow
and expensive, whereas a method by which material is deposited as a heated suspension
onto surfaces, is far cheaper and quicker. To test this, six Raspberry Pi Zero GPUs are
coated with progressively larger volumes of heated graphene and boron-nitride suspensions
(0.0, 0.1, 0.2, 0.3, and 0.5 mL). At each coating level, each device is tested in both idle and
intensely active states. The devices are tested by measuring their highest temperature point
across their GPU, after attaining thermal equilibrium, with the temperatures being measured
with a thermal imaging camera. The data across the five groups of coating volumes are
analyzed with a Kruskal-Wallis primary test and a supporting ANOVA statistical test for
difference in groups, with a significance level of &alpha; = 0.05. The idle and active state
groups are compared separately. Coating and temperature measurement of the devices are
in progress, and increasing volumes of coated suspension should show significant decreases
in highest temperature points on the devices, demonstrating mitigation of hot spots. This
may, in the future, be used in small electronics as a means of reducing hot spots, thereby
increasing their lifespan and performance.
Gao, Z., Zhang, Y., Fu, Y., Yuen, M. M., & Liu, J. (2013). Thermal chemical vapor deposition
grown graphene heat spreader for thermal management of hot spots. Carbon, 61, 342-348.
doi:10.1016/j.carbon.2013.05.014
Shtein, M., Nadiv, R., Buzaglo, M., Kahil, K., & Regev, O. (2015). Thermally Conductive
Graphene-Polymer Composites: Size, Percolation, and Synergy Effects. Chemistry of
Materials, 27(6), 2100-2106. doi:10.1021/cm504550e
Yan, Z., Nika, D. L., & Balandin, A. A. (2015). Thermal properties of graphene and few-layer
graphene: applications in electronics. IET Circuits, Devices & Systems, 9(1), 4-12.
doi:10.1049/iet-cds.2014.0093
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The Effect of pH on the Tensile Strength of PVAc Electrospun Nanofibers
Paul Dudak
Several future applications have been proposed for nanofibers, including as an anode
material or a stomach trauma patch, in which case the nanofibers would need to withstand a
pH of 13 or 1.5, respectively. Due to this, the effect of pH on the tensile strength of
electrospun poly(vinyl acetate) (PVAc) nanofibers was researched. Three electrospun
nanofiber meshes were made under identical conditions. Then nine three-by-one-centimeter
sections of the nanofiber meshes were soaked in pH’s of 2, 5, and 9: three mesh sections
each. After the meshes were made and soaked for two days, their tensile strength was
tested. The meshes that were soaked in a pH of 9 became elastic and stretched to about
triple their original length before breaking with a significantly lower tensile strength than the
mesh sections left in the open air; this also happened with the meshes that were soaked in a
pH of 5. The meshes that were soaked in a pH of 2 became brittle, and the tensile strength
was significantly weakened compared to the tensile strength of the meshes left out in the air.
Three mesh sections will also be soaked in pH’s of 7 and 13, and it is expected that the
tensile strength of the meshes in a pH of 7 will be like the tensile strength of the meshes left
in the open air, and the meshes in a pH of 13 will be like those in a pH of 2.

De Volder, F. L., Tawfick, H., Baughman, H., & Hart, A. (2013). Carbon nanotubes:
Present and future applications. Science, 339, 535539. doi:10.1126/science.1222453
Haider, A., Haider, S., & Kang, I. (2018). A comprehensive review summarizing
the effect of electrospinning parameters and potential applications of nanofibers in
biomedical and biotechnology. Arabian Journal of Chemistry, 11, 1165-1188.
doi:10.1016/j.arabjc.2015.11.015
Park., J. Y., Lee., I. H., & Bea., G. N. (2008). Optimization of the
electrospinning conditions for preparation of nanofibers from polyvinylacetate (PVAc)
in ethanol solvent. Journal of Industrial and Engineering Chemistry, 14, 707-713.
doi:10.1016/j.jiec.2008.03.006
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The Use of Shear-Thickening Fluid in the Development of Protective Anti-Ballistic
Material for use on Unmanned Aerial Vehicles
Alexander Leondaridis

As the need for the protection of troops during military operations
increases, the use of unmanned aerial vehicles (UAVs) has also increased.
Hence, the protection of those expensive pieces of technology is necessary.
The intent of this research was to develop a carbon fiber protectant with antiballistic properties which would protect UAVs.
Carbon fiber cloth was treated with a shear-thickening fluid made from
polyethylene glycol and silicon dioxide solution. The material was tested by
dropping a sixty-seven gram metal ball from a height of two meters onto the
cloth placed on clay backing. The depth and diameter of the imprint in the
clay was determined via multiple trials and thus was subsequently compared
to trials conducted on untreated carbon fiber cloth.
It was determined through statistical analysis that the addition of shearthickening fluid improved the strength of the carbon fiber cloth by 12.2%. The
application of the shear-thickening fluid only increased the mass of the cloth
by an average of 36.4%, thus indicating that its use is a light, viable option for
the protection of UAVs in military situations. As military operations take place
in increasingly dangerous areas, the use and protection of UAVs for
personnel safety is important. Creating an optimal shear-thickening fluid
carbon cloth to cover and protect such technologies would achieve this goal.
Chrońska, K., Danelska, A., Leonowicz, M. and Wierzbicki, Ł. 2013. Shear thickening fluids
based on nanosized silica suspensions for advanced body armour. Composites Theory and
Practice. 13. 241-244.
Ding, J., Tracey P. J., Li, W., Peng, G. and Whitten, P.G. 2013. Review on shear thickening
fluids and applications. Textiles and Light Industrial Science and Technology, 2(4), 161-173.
Dai, W., Dong, C., Li, M., Lyu, B. and Yuan, J. 2015. Shear thickening polishing method.
International Journal of Machine Tools and Manufacture. 94:88-99
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Art Preservation and Degradation
Javier Alonso, Sydney Niemala

The purpose of this research is to identify to what extent are LED lights
harmful to paintings through measuring the percentage of degradation
between LED light frequencies and a photograph over a duration of 31 days.
Using a cardboard box to create a securely closed environment (comfortable
temperature of 20 to 25 celsius), seven lamps with multi-colored LED lights
are placed on top of the seven labeled boxes with the LED illumination
projected upon a kaleidoscopic photograph. By looking at the RGB maximum
levels, we are able to determine the amount of saturation that the photo is
going through. This saturation level shown from the RGB maximum will tell us
how much the photographs are fading over time. After collecting all of our
data, we will be able to determine the level of impact that LED lights are
causing the levels of degradation percentage to fluctuate, thus the LED
frequencies is deteriorating the photograph.
“Art Conservation and Restoration.” n.d. Encyclopedia Britannica. Accessed
October 26, 2018. https://www.britannica.com/art/art-conservation-andrestoration.
“Visible Light | Science Mission Directorate.” n.d. Accessed November 26,
2018. https://science.nasa.gov/ems/09_visiblelight.
WIRED Staff. 2015. “Museums Are Using LEDs to Protect and Prettify
Paintings.” WIRED. WIRED. August 10, 2015.
https://www.wired.com/2015/08/museums-using-leds-protect-prettifypaintings/.
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Impact Absorbing Properties of Visco Elastic Polymers and Non-Newtonian Fluids
Grace Godwin, Nayana Painumkal
The purpose of this research was to provide insight and advancement in concussion
prevention in sports by way of testing various materials and their ability to absorb impact,
indicated through a reduced rebound height when dropped. This experiment attempts to
determine whether there is a difference between the impact absorption of the materials
tested. The goal of this experiment was to find the best material for helmets, based on which
would reduce the most impact if a realistic amount of force is applied. The tested material
was attached to a soccer ball and dropped from a constant for thirty trials and the rebound
height was measured using a motion detector and LabQuest. The standard error was too
large to be able to reject the null, meaning that there was no significant difference between
the rebound heights of the control group and the experimental groups. There is not
convincing evidence that the materials had any effect on the rebound height. Because of the
many possible sources of scientific error in this experiment, it is not certain that there is
simply no effect from the different materials tested. However, this could inspire further
research on the use of various materials for helmets and also inspire others to refine the
procedure of this experiment to reduce the amount of error and possibly lead to more telling
results.
McKeever, C.K. & Schatz, P. (2010). Current issues in the identification, assessment,
and management of concussions in sports-related injuries. Journal of Applied
Neuropsychology, Volume 10 (Issue 1), pages 4-11.
DiTaranto, R. A. (2011). Theory of vibratory bending for elastic and viscoelastic
layered finite-length beams. Journal of Applied Mechanics, Volume 32 (Issue 4), pages 1-6.
Science Learning Hub Pokapu Akoranga Putaiao. (2010, April 12). Non-Newtonian
fluids. Retrieved from https://www.sciencelearn.org.nz/resources/1502-non-newtonian-fluids
Cerrada, M. L. (2005) Introduction to the viscoelastic response in polymers. Polymer
Science and Technology Institute. Retrieved from
https://ruc.udc.es/dspace/bitstream/handle/2183/11487/CC-80%20art%2011.pdf;sequence=1
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Electrospinning PVAc Meshes for Delivery of Ibuprofen
Srija Pinnamaneni

Open wounds are at high risk of infection due to the lack of protective skin or
scabs. Current wound dressings worsen the wound because they cannot
effectively keep out smaller bacteria due to their large pores. Also, because
most dressings are hydrophilic, they stick to the wound, peeling healed skin
whenever the dressing is changed. Electrospun meshes provide a breathable
covering for the wound, deliver drugs to treat it, and keep out infectious
bacteria. One potential polymer for drug delivery is poly(vinyl acetate) (PVAc),
a biodegradable, hydrophobic polymer that can be loaded with ibuprofen, a
common painkiller. PVAc and ibuprofen were dissolved in different ethanol
purities and the solutions were co-electrospun to determine the most efficient
concentration for drug delivery. The meshes were put into a bloodstream
model of phosphate buffered saline (PBS) with a pH of 7.4. The ibuprofen
delivery rate was determined by taking a spectrophotometer reading of the
PBS every hour to by determine which mesh has the most consistent rate
over a six-hour period and if the solvent concentration has a significant effect.
Overall this would provide insight into research on electrospun meshes and
drug delivery and could potentially help victims of chronic wounds.

Park, J. Y., Lee, I. H., & Bea, G. N. (2008). Optimization of the electrospinning conditions for
preparation of nanofibers from polyvinyl acetate (PVAc) in ethanol solvent. Journal of
Industrial and Engineering Chemistry, 14, 707-713. doi:10.1016/j.jiec.2008.03.006
Son, Y. J., Kim, W. J., & Yoo, H. S. (2014). Therapeutic applications of electrospun
nanofibers for drug delivery systems. Archives of Pharmaceutical Research, 37, 69-78.
doi:10.1007/s12272-013-0284-2
Zamani, M., Prabhakaran, M. P., & Ramakrishna, S. (2013). Advances in drug delivery via
electrospun and electrosprayed nanomaterials. International Journal of Nanomedicine, 8,
2997-3017. doi:10.2147/IJN.S43575
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Effects of Lignin on Bioplastic Materials
Avani Verma

Bioplastics are up and coming alternatives to the harmful plastics used today.
However, they require extra strength to match up to the plastics available
currently. Lignin, a binding polymer, was used in differing proportions to
increase strength and hydrophobic properties of bioplastics to eventually
increase reproduction in a commercial setting.
Bioplastics were made out of bacterial cellulose, starches, and agar solutions
to create a durable commercial plastic alternative with a lignin additive. Each
type of bioplastic and plastic was then tested by a number of procedures to
determine color and opacity, room temperature/freezer/heat flexibility, stain
resistance, and tensile strength. The data of all samples were compiled to
determine the optimal plastic alternative, and whether any type could equate
to plastic. The experiment is not yet complete. As such, all data is currently
pending. The outcome and scope of this experiment is not calculable at this
point in time.

Basak, A. K. (2015, June). Drying Characteristics of Bacterial Cellulose
Produced From Fermentation of Black Tea by Symbiotic Colony of Yeast and
Bacteria. Retrieved from https://www.ijsr.net/archive/v4i6/SUB155396.pdf
Nugroho, D. A., & Aji, P. (2015, February 28). Characterization of Nata de
Coco Produced by Fermentation of Immobilized Acetobacter xylinum.
Retrieved from
https://www.sciencedirect.com/science/article/pii/S2210784315000546
Payne, A., Brough, D., & Musk, P. (2018, September 13). Will we soon be
growing our own vegan leather at home? Retrieved from
https://theconversation.com/will-we-soon-be-growing-our-own-vegan-leatherat-home-68498
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A Novel Method to Remove Bacterial Biofilms in the Human Conditions through the
Use of eDNAse with Escherichia coli and Staphylococcus epidermidis
Nikhila Akula, Madeleine Edwards

Biofilms are complex communities of microorganisms attached to cells.
These layers negatively impact the production of good bacteria and
exacerbate the rate of fatal illnesses in the body. Extracellular DNA (eDNase)
I the biofilm matrix has a role in the development of bacterial communities
and breaks down surrounding DNase in a controlled environment. This
research observed how bacterial cultures, Escherichia coli and
Staphylococcus epidermidis, cultivate biofilms under human conditions. The
purpose is to develop a method to reduce biofilm biomass with the use of
diluted DNAse I in strains under human conditions, which can be applied to
control infections and antibiotic resistance. The bacteria are cultured with
different concentrations of sugar and salt, ranging from 0.5%-2% of dextrose
and 1%-3% of NaCl, found in digestive systems. The growth of the biofilms
throughout was linear, showing biofilm growth for the dextrose and NaCl
concentrations as increasing. Two plates were treated with the DNase I
dilution and a decrease in biofilm biomass was observed in both bacteria.
However, the DNase I was more effective at lower concentrations. Using
ratios from these data regarding biofilm growth in concentrations, a program
was developed to report daily suggested water, salt, and sugar intake to
maintain internal biofilm formation under 1%. Overall, the use of DNase I
shows promise of being a potential treatment for bacterial infections and
antibiotic resistance. Additionally, the program developed creates a practical
application that delivers a baseline for individuals to decrease internal biofilm
growth.
Harmsen, M., Lappann, M., Knøchel, S., & Molin, S. (2010). Role of
Extracellular DNA during Biofilm Formation by Listeria monocytogenes.
Applied and Environmental Microbiology, 76(7), 2271–2279.
Stewart, Philip S. “Diffusion in Biofilms.” Journal of Bacteriology, American
Society for Microbiology Journals, 1 Mar. 2003,
jb.asm.org/content/185/5/1485.full.
Tetz, George V., et al. “Effect of DNase and Antibiotics on Biofilm
Characteristics.” Antimicrobial Agents and Chemotherapy, American Society
for Microbiology Journals, 1 Mar. 2009, aac.asm.org/content/53/3/1204.full.
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Assessment of Quorum Sensing Employment in the Phenazine Producing Bacterium
Vibrio anguillarum
Caroline Cassani
Bacteria must withstand many physical, chemical, and biological stressors when
interacting with the environment. The bacterial species Vibrio is known for its
specific stress response in switching from a planktonic and biofilm lifestyle. Biofilms
pose a large threat to public health through their members’ ability to employ quorum
sensing, cell-to-cell communication, when adapting to environmental conditions. The
intent of this research was to determine this phenazine-producing bacteria’s ability to
employ quorum sensing when producing biofilms and the subsequent degree of
virulence.

Vibrio anguillarum was streaked on to six plates and ciprofloxacin was placed in
the center of each. Plates were incubated at 25° C for 48 hours and each resulting
zone of inhibition measured. Bacteria growing close to and far from the zone of
inhibition were sampled from four first-generation plates and streaked on to four
second-generation plates respectively. Ciprofloxacin was placed in the center of
each second-generation plate, plates were incubated, and subsequent zones of
inhibition measured. This process was repeated with bacteria removed from second
generation plates and added to third generation plates.
The hypothesis, that Vibrio anguillarum would form biofilms and employ quorum
sensing which would affect virulence, was both supported and refuted. Growth of
bacteria sampled from close to the zone of inhibition was inhibited to a greater
degree from those sampled far from the inhibition zone in the second generation.
However, bacteria on third generation plates grew farther from the antibiotic
indicating quorum sensing between bacteria helped the bacteria to avoid demise.
Ng, W., & Bassler, B. L. (2015, February 2). Bacterial Quorum-Sensing Network
Architectures. Retrieved November 8, 2018, from
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4313539/
Pierson, L. S., & Pierson, E. A. (2010, May). Metabolism and function of phenazines in
bacteria: Impacts on the behavior of bacteria in the environment and biotechnological
processes. Retrieved September 27, 2018, from
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2858273/
Silva, A. J., & Benitez, J. A. (2016, February 4). Vibrio cholerae Biofilms and Cholerae
Pathogenesis. Retrieved October 29, 2018, from
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4741415/
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The Antimicrobial Effects of Ayurvedic Herbs on E. coli and S. lactis
Mayur Gowda, Jaideep Malhi

Due to the overuse of antibiotics, there is a growing concern of antibiotic
resistant bacteria. This investigation sought to find an effective alternative to
antibiotics. Three herbal solutions from herbs commonly used in ayurvedic
medicine were tested. Fifteen blood heart infusion agar plates were
inoculated with Escherichia coli (E. coli) and fifteen plates were inoculated
with Lactococcus lactis (L. lactis). 120 filter paper discs were treated with
50% solutions: 30 with tulsi (Ocimum tenuiflorum), 30 with myrobalan
(Terminalia chebula), 30 with cumin (Cuminum cyminum), and 30 with water
(control). The independent variable was the herbal solutions; the dependent
variable was the inhibition zones of E. coli and L. lactis. The claim is that the
herbal solutions will show at least 10 millimeters of inhibition against the
bacteria; the null claim is that the herbal solutions will not have any significant
impact on inhibition. A Friedman test was used to compare the solutions; the
total P-value was extremely significant being <0.0001, supporting the claim.
The data indicated that the myrobalan solution created a significant amount
of inhibition (compared to the other solutions) on the E. coli. The herbs had
little effect on the L. lactis, probiotic beneficial bacteria, implying that the
herbal solutions are equivalent to selective antibiotics. This is significant due
to commonly used antibiotics being non-selective, killing both beneficial and
harmful bacteria. To increase the validity of the claim a positive control of a
triple-A antibiotic will be added in another trial to compare the data.
Amrita, V., Sonal, D., & Shalini, R. (2009). Antibacterial effect of herbs and
spices extract on Escherichia coli. electronic Journal of Biology, 5(2), 40-44.
Joshi, B., Lekhak, S., & Sharma, A. (2009). Antibacterial property of different
medicinal plants: Ocimum sanctum, Cinnamomum zeylanicum, Xanthoxylum
armatum and Origanum majorana. Kathmandu university journal of science,
engineering and technology, 5(1), 143-150.
Rojas, J. J., Ochoa, V. J., Ocampo, S. A., & Muñoz, J. F. (2006). Screening
for antimicrobial activity of ten medicinal plants used in Colombian folkloric
medicine: A possible alternative in the treatment of non-nosocomial
infections. BMC complementary and alternative medicine, 6(1), 2.
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Effect of bacterial stress on E. Coli resistance to the antibiotic
Serena Jeeva

Antibiotic resistance is becoming one of the biggest problems in the forefront
of medicine. Bacteria develop resistance to antibiotics, and since most
bacteria are treated with antibiotics, they develop resistance to most
treatments; hence they become a biohazard. There is two options moving
forward in medicine; keep developing new antibiotics or look for ways to
combat bacterial antibiotic resistance. This experiment consist of doing the
latter; finding ways to combat antibiotic resistance in Escherichia coli (E.
Coli).
To figure out which plates of E. Coli can combat antibiotic resistance, the first
goal is to set up the E. Coli, then prepare the Ampicillin resistant plasmids for
Insertion. After preparation of the plasmids, the plasmids are now inserted.
Then, check for E. Coli K12 colonies that successfully managed to uptake the
plasmids. Then, prepare Ampicillin Resistant E. Coli K12 for experimentation.
After the Ampicillin Resistant E. Coli K12 is ready, the next step is to induce
bacterial stress in the Ampicillin Resistant E. Coli via temperature change.
Decreasing and increasing the temperature of the E. Coli bacterial
environment as a way to induce bacterial stress will induce bacterial stress
via temperature change. After testing temperature, inducing bacterial stress
in the Ampicillin Resistant E. Coli via addition of sodium chloride as a change
in salinity would be the next and final step.
Results are pending. Because the results are still pending, I can not
concluded anything at the time. However, it may be hypothesized that the E.
Coli will represent the effect of bacterial antibiotic resistance.
Water Research. Volume 37, Issue 8, April 2003, Pages 1685-1690. Antibiotic resistance of
E. coli in sewage and sludge. Author links open overlay panel F. F. Reinthaler, J. Posch, G.
Feier, l. G. Wüst, D. Haas, G. Ruckenbauer, F. Mascher, E.Marth
Mechanisms of Resistance in Multiple-Antibiotic-Resistant Escherichia coliStrains of Human,
Animal, and Food Origins. Yolanda Sáenz, Laura Briñas, Elena Domínguez, Joaquim Ruiz,
Myriam Zarazaga, Jordi Vila, Carmen Torres
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The Fungal Degradation of Polyethylene
Isabella Bournas, John Le

With an increasing reliance on plastic products and a lack of sustainable
means of degrading organically, an experiment was designed to test the
effects of Aspergillus niger on the degradation of polyethylene over a 2-week
span. Plastic strips (sterilized or unsterilized) were placed onto the fungi on a
low nutrient mixture of potato dextrose and non-nutrient agar to encourage
the fungi to feed on the plastic. The results show that both the sterile and
nonsterile plastic was degraded by the fungi with sterile plastic having a mean
percent change of -0.196 and nonsterile plastic having a mean percent
change of -1.408. The non-sterile plastic tests the interact of bacteria and
fungi, more closely simulating known conditions for plastic degradation.
Results indicated that fungi and bacteria together can break down a plastic
strip up to 11%. However, the hypothesis, the presence of Aspergillus niger
will degrade plastic, was not supported as the data was statically insignificant.
At df = 4, &alpha; = 0.05, t = 2.776, the calculated t of 0.438 < 2.776 and not
significant at the 0.05 level (p > 0.10). The measurements were prone to error
given the available equipment for determining such small changes in mass.
Future research could explore the properties of the specific enzymes
responsible for degradation and potentially isolate it for further testing.
Khan, S., Nadir, S., Shah, Z. U., Shah, A. A., Karunarathna, S. C., Xu, J., . . .
Hasan, F. (2017). Environmental Pollution. Biodegradation of polyester
polyurethane by Aspergillus
tubingensis, 469-480.
Raaman, N., Rajitha, N., Jayshree, A., (2012). Biodegradation of plastic by
Aspergillus spp.
Isolated from polythene polluted sites around Chennai.
Journal of Academia and Industrial Research, 313-316.
Russell, J. R., Huang, J., Anand, P., Kucera, K., Sandoval, A. G., Dantzler, K. W.,
. . . Town.
(2011). Biodegradation of Polyester Polyurethane by Endophytic
Fungi. Applied and Environmental Microbiology.
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The Effect of the Presence of Antibiotics in Meat
Isha Iftikhar, Amanda Mccuistion
The threat to public health from antibiotic overuse in food animals is real and rapidly growing.
Public health groups warn that the high rates of antibiotic usage in poultry may contribute to
the evolution of antibiotic-resistant bacteria that won’t be able to be treated with traditional
medicine. The CDC reported outbreaks of antibiotic-resistant Salmonella (multiple
antibiotics-amoxicillin, ampicillin, cefoxitin) infections linked to chicken and pork. Misuse
creates selective evolutionary pressure that enables antimicrobial resistant bacteria to
increase in numbers more rapidly than antimicrobial susceptible bacteria and thus increases
the opportunity for individuals to become infected by resistant bacteria.
Purpose: Using a specific method to test the presence of antibiotics, the commercial test
aims to encourage more transparency between consumers and meat processing companies
as well as encourage the FDA to strengthen their guidelines and supervision, so meat
producers don’t just rely on antibiotics and misuse them. Instead, if an animal is contracted
with an illness they can turn to alternative methods that already exist such as antibacterial
vaccines, immunomodulatory agents, and feed enzymes.
Procedure: Sodium Alginate beads were created with an added solution of E.coli K12 and
pH indicator to determine if the meat contained antibiotics. The beads were divided into six
vials with 25 ml of Luria broth then incubated for 7 hours. This caused the beads to become
clear in order to help indicate antibiotic use when meat is extracted. 1mL of meat juice was
extracted using a garlic presser and added to the vial to be incubated for 24 hours. Both
Positive and Negative controls were used with Positive containing the antibiotic Ampicillin
and a Negative Control with only E.coli K12.
Results and Conclusion: Pending

Antibiotic / Antimicrobial Resistance (AR / AMR). (2018, January 31). Retrieved from
https://www.cdc.gov/drugresistance/solutions-initiative/ar-food.html
Antibiotic Resistance Questions and Answers | Community | Antibiotic Use | CDC. (n.d.).
Retrieved from https://www.cdc.gov/antibiotic-use/community/about/antibiotic-resistancefaqs.html
National Research Council (US) Committee to Study the Human Health Effects of
Subtherapeutic Antibiotic Use in Animal Feeds. “Antibiotics In Animal Feeds.” Current
Neurology and Neuroscience Reports., U.S. National Library of Medicine, 1 Jan. 1980,
www.ncbi.nlm.nih.gov/books/NBK216502/.
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The Effect of Essential Oil Combinations on the Inhibition of Bacterial and Fungal
Growth
Sibi Bagavathy, Dylan Patel
Essential oils are naturally occurring compounds found in plant parts. The rise of
antibiotic resistance and the fact essential oils have various antibacterial properties
and neurological effects have led to interest in their use as an alternative to
antibiotics. Pharmaceutical antibiotics kill harmful and beneficial bacteria in one’s
body, contributing to detrimental side effects such as kidney failure and heart
problems. This concern prompted this investigation which tested differing variations
of essential oils and a commonly used antibiotic to compare their efficacy on the
inhibition of bacterial and fungal growth. Ten nutrient agar plates were inoculated
with K12 E. coli and ten nutrient agar plates were inoculated with Sordaria fimicola.
After inoculation, a filter paper disc was saturated with 10 microliters of essential oil
variation. Our expected results should show that the combination of all three
essential oils: Thymus serpyllum, Eucalyptus globulus, Melaleuca alternifolia, will
produce the largest zone of inhibition because all three essential oils provide
differing qualities in combating bacteria and fungi. The significance of this
experiment is the possible impact that essential oils can have on the suppression of
bacteria resulting in the need for decreased use of traditional antibiotics. Further
experimentation should strengthen the argument for essential oils a viable option for
primary medicine. Possibly, the use of essential oils with antibiotics can help to
reduce antibiotic resistance while effectively combating disease.

Escherichia. (n.d.). Retrieved from
https://www.sciencedirect.com/topics/immunology-andmicrobiology/escherichia

Krobanan, K., & Shen, W. (2018, December). Retrieved from
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6029984/

Prabuseenivasan, S., Jayakumar, M., & Ignacimuthu, S. (2006). In vitro
antibacterial activity of some plant essential oils. BMC complementary and
alternative medicine, 6(1), 39.
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Inhibition of Quorum Sensing-Facilitated Dental Plaque Biofilm Formation among S.
Mutans Species Using Plant-Based Active Compounds
Esha Kunshetty, Nikita Sajai
Dental caries are among the most prevalent diseases in industrialized countries, and the
primary agent behind these infections is Streptococcus mutans, a strain that metabolizes
glucose to form dental plaque biofilms via quorum sensing systems, communication networks
that give bacteria the ability to coordinate characteristics including toxin production,
expression of virulence factors, and biofilm formation and differentiation. These biofilms could
be eliminated with the use of plant-based active compounds, including disulfides isolated
from garlic bulbs; clove extract methanol; rosmarinic acid isolated from sweet basil; coffee
caffeine extract; and turmeric isolate curcumin. These plant compounds function via three
means: halting AI signal molecule production, destroying the signal molecule, or preventing
signal molecule reception.
This experiment will be carried out in five phases. Phase one will consist of plant compound
preparation, and in phase two, we will culture the selected strain (Streptococcus mutans),
using a streak plate method for optimal growth of bacterial colonies. In phase three, we will
transfer bacterial colonies into microplate wells, apply the prepared compounds in uniform
amounts, and allow for biofilm growth. In phase four, we will assess the results of the
compound treatment on the bacterial colonies with crystal-violet screening assay. Using a
spectrophotometer at OD 600 nm, we will quantify the biofilms post compound application
and compare our measurements to the control. Finally, we will perform Tukey’s and Anova
test (post-hoc) to assess for significant success in compound application. Our expected
results are garlic to have the most QSI inhibitory activity.
Basavaraju, M., Sisnity, V., Palaparthy, R., & Addanki, P. (2016, April 11). Quorum
quenching: Signal jamming in dental plaque biofilms. Retrieved
from https://www.sciencedirect.com/science/article/pii/S1991790216300022
Koh, C., Sam, C., Yin, W., Tan, L. Y., Krishnan, T., Chong, Y. M., & Chan, K. (2013,
May). Plant-Derived Natural Products as Sources of Anti-Quorum Sensing
Compounds. Retrieved from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3690052/
Rao, H. T., Bhat, S. S., Hegde, S., & Jhamb, V. (2014). Efficacy of garlic extract
and chlorhexidine mouthwash in reduction of oral salivary microorganisms, an in vitro study.
Retrieved from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4389398/
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Antibiotic Production Microreactors and Quorum Sensing Inhibition to Overcome
Systemic Resistance in Bacteria
Haziq Mian, Pranav Samineni
The proliferation of antibiotic-resistant bacteria is endangering our most reliable method of
combating infection, risking millions of lives worldwide. While in the decades following the
discovery of penicillin, new antibiotics emerged faster than incidence of resistance, recent
overuse and misuse of these medication, as well as lack of new drug development by the
pharmaceutical industry has resulted in an increasing amount of treatment failures.
To streamline research efforts, the experiment focused on optimizing the antibiotic production
process in Streptomyces griseus and Penicillium chrysogenum through a technique known
as cellular immobilization. This calcium-alginate based immobilization is expected to increase
the penicillin and streptomycin production rate significantly as found through assay testing,
and the beads formed in this process should also show a high level of reusability and longterm durability in repeated batch fermentation trials. Subsequent experimentation in
combating the antibiotic-resistance of Escherichia coli K12 to Penicillin utilizing quorum
sensing inhibitors should also see success. The bacteria strain exposed to chlorogenic acid
and turmeric is expected to experience a breakdown in the resistance-conferring biofilm
allowing a near complete elimination of the bacteria. Generally positive results will suggest
that antibiotic production can be made even more efficient, and that quorum sensing
inhibition offers a promising solution to antibiotic resistance.
Clardy, J., Fisch, M., & Currie, C. (2012, May). The Natural History of Antibiotics.
Retrieved from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2731226/
Datta, S., Christena, L. R., & Rajaram, Y. R. (2013, February). Enzyme immobilization:
An Overview on Techniques and Support Materials. Retrieved September 30, 2018, from
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3563746/
Kaila, V. C. (2012, November 08). Quorum sensing inhibitors: An Overview.
Retrieved September 30, 2018,
from https://www.sciencedirect.com/science/article/pii/S0734975012001851
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The Effect of a Bacterial Community on the Production of Methane
Ishika Singh, Zuhal Zikrullah
The objective of this experiment is to understand if there is an environment friendly way to
reduce trash and slow the effect of greenhouse gases. Trash is a part of daily lives, as it
continues to fill trash bags and landfills. The landfills used to collect trash are reducing in
availability, being filled to the brim, providing less oxygen to organic materials to break down,
causing the trash to decompose anaerobically and produce dangerous gases. One of those
dangerous gases is methane, which is a major greenhouse gases involved in the global
warming process, causing fluctuations in temperature and weather. Decomposing waste in
these landfills produce landfill gas, which is a mixture of about half methane and half carbon
dioxide. Landfills are the third largest source of methane emissions in the United States, with
municipal solid waste landfills representing 95 percent of this fraction. One pound of methane
traps 25 times more heat in the atmosphere than a pound of carbon dioxide.
Through this experiment, my partner and I would be able to see if there would be a
potential change in the amount of methane produced through a bacterial community. A
bacterial community is a group of different bacteria that share a common living space. This
bacterial community would replicate the decomposition process of cellulose in landfills. The
methanogenic bacteria which would generate methane would duplicate the cellulose
breaking down anaerobically, and the methanotroph would be the variable that my partner
and I add as a solution to reduce the methane produced. Methanosarcina barkeri is the
methanogenic bacteria and E.Coli is the methanotrophic bacteria being used for this
experiment. Habitats for the methanogen would be freshwater and marine mud, and animalwaste lagoons. Our methanotroph, E.coli, would be commonly in intestines of people and
animals. As a substitute for methane a less potent gas, carbon dioxide, will be produced by
the methanotrophic bacteria as a waste product.
The apparatus used to make the anaerobic environment includes a oxygen detector as
well as a methane detector. The O2 detector is to show that the environment is indeed
anaerobic and that no air is in the apparatus. The methane detector is used to show
increases or decreases in in the production of the methane. The stability of this apparatus is
crucial for accurate data to be gathered. At the primary stages with the anaerobic apparatus
the O2 levels range from 21.43 to 20.33 % and the methane levels are 0. The ideal oxygen
levels would be around 15 to 10% as the methanogen and methanotroph can survive in a
combination of 20% oxygen and 80 % carbon dioxide. Data is still currently being collected
for this experiment as trials for the bacterial community are being done.
Anaerobic Methane Oxidation for Biological Sulfate & Sulfur Reduction. (n.d.). Retrieved from
https://www.wur.nl/en/show/Anaerobic-Methane-Oxidation-for-Biological-Sulfate-SulfurReduction-1.htm
Winkel, M., Mitzscherling, J., Overduin, P. P., Horn, F., Winterfeld, M., Rijkers, R., . . .
Liebner, S. (2018, January 22). Anaerobic methanotrophic communities thrive in deep
submarine permafrost. Retrieved from https://www.nature.com/articles/s41598-018-19505-9
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The Effectiveness of Tulsi (Occium tertrifloum) on the Suppression of Escherichia coli
K-12
Kailash Suresh

The dependence on antibiotics, which are used to treat bacterial infections,
has led to a decrease in the effectiveness of these antibiotic drugs on
bacterial infections. Antibiotics also kill beneficial bacteria. Tulsi, which is a
perennial plant that is widely cultivated throughout Southeast Asia, is utilized
in Ayurveda and Siddha medicinal practices to treat conditions ranging from
arthritis to the effects of the common cold and fever. Currently, there is
research about how Tulsi can be used in place of bacteria, but little is known
about how effective different parts of the plant are on suppressing bacteria.
This experiment compares the effectiveness of different parts of Tulsi (the
seeds, stem and leaves) on the suppression of E. coli. The claim is that
extract from the leaves of Tulsi will result in the greatest zones of inhibition.
The tulsi extract was developed by utilizing the cold extraction method. Two
grams of each plant part (leaves, seed and stem) was ground into powder
using a mortar and pestle. This powder was mixed with 75 ml of water and
heated for 5 minutes, cooled and filtered to obtain the extract. An initial trial
involving inoculation of eight petri dishes which contained filter paper discs
saturated with extracts from 3 different plant parts resulted in no visible zones
of inhibition. This could have been due to the extraction method used or
incubation time period. New trials are being conducted utilizing different
extraction methods and incubation times to compare data.
Mallikarjun, S., Rao, A., Rajesh, G., Shenoy, R., & Pai, M. (2016).
Antimicrobial efficacy of Tulsi leaf (Ocimum sanctum) extract on periodontal
pathogens: An in vitro study. Journal of Indian Society of Periodontology, 20
(2), 145-50.
Muthu, C., Ayyanar, M., Raja, N., & Ignacimuthu, S. (2006). Medicinal plants
used by traditional healers in Kancheepuram district of Tamil Nadu,
India. Journal of ethnobiology and ethnomedicine, 2, 43. doi:10.1186/17464269-2-43
Yamani, H. A., Pang, E. C., Mantri, N., & Deighton, M. A. (2016).
Antimicrobial Activity of Tulsi (Ocimum tenuiflorum) Essential Oil and Their
Major Constituents against Three Species of Bacteria. Frontiers in
microbiology, 7, 681. doi:10.3389/fmicb.2016.00681
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Ability of Genetically Modified BL21 E.Coli to Fluoresce in Response to Sodium
Nitrate
Umika Tunuguntla, Alekhya Varada
Water pollution is the degradation of water quality due to pollutants. Using sodium
nitrate in different concentrations, we tested that hypothesis that nitrates in high
concentration will fluoresce the highest [intensity]. Genes from the Bl21 E. Coli were
taken and the GFP (green fluorescent protein) was inserted into them. After following
a Golden Gate Assembly method, we were able to develop bacteria that fluoresce in
response to nitrates in water. By creating a water-soluble member with the
transformed bacteria, we were able to observe and collect data on various intensities
of light emitted from the bacteria when in contact with various levels of nitrate under
UV light

Transformation of E. coli using green fluorescent protein. (n.d.). Retrieved
September 30, 2018, from http://apsnet.org/EDCENTER/K12/TEACHERSGUIDE/PLANTBIOTECHNOLOGY/Pages/Activity4.aspx
Asadi, S., Tabani, H., & Nojavan, S. (2018, March 20). Application of
polyacrylamide gel as a new membrane in electromembrane extraction for
the quantification of basic drugs in breast milk and wastewater samples.
Retrieved September 30, 2018, from
https://www.ncbi.nlm.nih.gov/pubmed/29331797
Casiday, R., Noelken, G., & Frey, R. (2008, September 5). Treating the
Public Water Supply: What Is In Your Water, and How Is It Made Safe to
Drink? Retrieved September 30, 2018, from
http://www.chemistry.wustl.edu/~edudev/LabTutorials/Water/Public Water
Supply/Public Water Supply.html
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Assessing Natural Environmental Factors on the mutation rate of Bioengineered
Organisms
Surya Venkatesan

he use of genetically modified organisms has become more frequent from
the production of vaccines, insect resistant, pesticide resistance, enhanced
nutritional value, disease resistant, increase production yield, faster
maturation of organism to name some as examples. But the use of bacteria
for bioremediation seems to have encounter some road blocks. This project
consists of combining red fluorescent (RFP) proteins recombined with the
plasmid for ampicillin resistance with E.Coli K12 as the host bacteria and
observes its effect in natural factors set to model an average U.S. Eastern
Coast estuary. This is done in order to understand the effects of natural
factors on the mutation rate of bioengineered organisms. Lab-grown
organisms often fail to perform properly in natural environments, and in this
project, the lab-grown E. Coli K12 will be tested for proper production of
RFP natural factors using these tests: Temperature test, pH test, Salinity test,
Competition test, and Light Input test to affect the changes present in the
plasmid over the course of testing. The mutation rate was over 95% based
colony count, this is due probably because there is no selective pressure to to
keep the gene and becaused the bacteria was introduced in a completely
new environment and had to adapt to those changes first. Therefore it is
important to have bacteria already a “trained” in that new environment before
it is released.
All About Plasmids. (n.d.). Retrieved September 30, 2018,
from https://dnasu.org/DNASU/Resources/Plasmid.jsp
Lodish, H. (1970, January 01). DNA Cloning with Plasmid Vectors. Retrieved September 30,
2018, from https://www.ncbi.nlm.nih.gov/books/NBK21498/
Besser, R. E. (1993, May 05). An Outbreak of Diarrhea and Hemolytic Uremic Syndrome
From Escherichia coli O157:H7 in Fresh-Pressed Apple Cider. Retrieved September 30,
2018, from https://jamanetwork.com/journals/jama/article-abstract/405799
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Do We Practice Like We Perform?
Kaden Kozlowski, Krishna Makani
Our project aims at comparing a concussion threshold with the forces calculated for specific
football plays in and out of practice. Doing so will make it possible to monitor for a correlation
between certain plays and the risk of concussion. Using a velocity gun to record speed, a
roster to record mass, and the impulse force equation (Impulse = Force / Time), the data was
analyzed against documented footage on whether the forces of certain plays exceeded the
high-risk concussion threshold. Afterwards, those plays were reviewed for potential safety
regulations. Since concussion injuries may or may not involve a loss of consciousness, most
players do not get tested for symptoms after each hit.
With the stakes lowered during a practice it was possible to see how the forces compared to
gameplay. During practice, it was found that plays involving a tackle to the ground, a hit, or a
run were at highest risk with an average velocity of 7.33 m/s, 7.49 m/s, and 7.1 m/s
respectively, which make up 21.7% of plays during an average game. Another aspect to
examine will be whether or not a player who may have exceeded the threshold will be
checked for symptoms. The biggest impact we hope to establish is an urgency among the
youth football community to start early when monitoring for concussion injuries rather than
trying to treat the aftermath of a TBI or post-concussion syndrome.
Broglio, Steven P., et al. “The Biomechanical Properties of Concussions in High School
Football.” Medical Science Sports Exercise, 1 Nov. 2011. US National Library of Medicine
National Institutes of Health, www.ncbi.nlm.nih.gov/pmc/articles/PMC2943536/
Crepeau, Richard C., "Concussions and Football" (2017). On Sport and Society. 814.
http://stars.library.ucf.edu/onsportandsociety/814
Field, Melvin, et al. “Does Age Play a Role in Recovery from Sports-Related Concussion? A
Comparison of High School and Collegiate Athletes.” The Journal of Pediatrics, vol. 124, no.
5, May 2003, pp. 546–553. Science Direct,
www.sciencedirect.com/science/article/pii/S0022347603001161
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Digital Imaging of Mars
Venkat Katrapati, Karthikeyan Krishnan
The purpose of this study is to discover how Mars can become a potential hospitable planet
like Earth. This project compares the data between Earth and Mars that would be cross
referenced to discover atmosphere composition, geological formations, and the presence of
life. NASA’s spacecrafts come equipped with various instruments such as the CRISM, which
splits visible and near-infrared light in its images into hundreds of "colors" that identify
minerals, especially those likely formed in the presence of water, in surface areas on Mars.
Likewise, many other instruments record different datasets (independent variable) that found
specific characteristics about Mars. This data was then used in Unity and JMARS for crossreferencing and showed various geological feature of Mars. Through the usage of computer
software and data, the team recreated digital images of the Gale Crater on Mars (dependent
variable). The team compared the imaging with that of other groups and projects to improve
data accuracy (control group). The hypothesis of this project was supported, information
about Mars was accessible, which enabled the team to recreate an image of the surface of
Mars. The results were cross referenced with a detailed map of one of the craters on Mars,
which revealed similar geological features. Further research could explore the long term
effects these geographical changes had on the surface of Mars. This project was based on
the Gale Crater, there might be more variance in geological structures outside of this area,
and with more data, a broader analysis can be completed.
Bridges, N. T., & Ehlmann, B. L. (2017). The Mars Science Laboratory (MSL) Bagnold Dunes
Campaign, Phase I: Overview and introduction to the special issue. Journal of Geophysical
Research: Planets, 123(1), 3-19. doi:10.1002/2017je005401

Thomas, N. H., Ehlmann, B. L., Anderson, D. E., Clegg, S. M., Forni, O., Schröder, S., . . .
Maurice, S. (2018). Characterization of Hydrogen in Basaltic Materials With Laser-Induced
Breakdown Spectroscopy (LIBS) for Application to MSL ChemCam Data. Journal of
Geophysical Research: Planets, 123(8), 1996-2021. doi:10.1029/2017je005467

Wiens, R. C., Maurice, S., Barraclough, B., Saccoccio, M., Barkley, W. C., Bell, J. F., . . .
Laurel Kirkland. (2012). The ChemCam Instrument Suite on the Mars Science Laboratory
(MSL) Rover: Body Unit and Combined System Tests. Retrieved from
http://link.springer.com/article/10.1007/s11214-012-9902-4
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Superconducting Effects on External Magnetic Fields
Caleb Schear

Researchers will test the Meissner Effect on a YBCO superconductor
(Yttrium-Barium-Copper Oxide). The Meissner Effect is a property of the
magnetic field generated by a superconductor when it reaches a specific
temperature known as the critical temperature. The Meissner Effect is a
property of superconductors that allows external magnets to float above
them. The Independent variable will be the Magnetic Reluctance created
when an external magnet is nearby, the distance between the
superconductor and the external magnet is proportional to the magnetic
Reluctance. The dependent variable is the change in Magnetic Flux Density.
The main purpose of this experiment is to test the ability superconductors
have to transmit electricity at zero resistance which has applications in
extremely strong magnets used in MRIs, particle accelerators and Magnetic
Confinement fusion.
If the YBCO superconductor comes into contact with an external magnet
(given the magnetic Reluctance), then the Magnetic Flux density field will
curve around the magnet forming an underpinning to reinforce the magnet
keeping it floating above the superconductor. The experimenters will
construct a Liquid Nitrogen Dewar to reach the YBCO critical temperature
(93°K). Researchers will stoichiometrically combine Barium Nitrate, Copper
Nitrate, Yttrium Oxide, Nitric Acid and citric acid to create the metal, once
complete the material must placed in an oxygen annealing oven and heated
to 960°C. This will cause the powder to anneal adding two oxygen atoms to
the molecular structure and molding the metal together.
Bardeen, J., Cooper, L. N., & Schrieffer, J. R. (1957). Theory of
superconductivity. Physical Review, 108(5), 1175.]
Lifshitz critical point in the cuprate superconductor YBa2Cu3Oy from highfield Hall effect measurements, D. Leboeuf, Nicolas Doiron-Leyraud, August,
2, 2018
Frolova, E. A., Kondakov, D. F., Yapryntsev, A. D., Baranchikov, A. E.,
Ivanov, V. K., & Danilov, V. P. (2015). Synthesis of basic yttrium nitrate.
Russian Journal of Inorganic Chemistry, 60(3), 259-264.
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Utilizing Radio Wave Cyclotron Emission Frequencies to Understand Exoplanet
Erosion by Coronal Radiation and Wind
Michael Kellogg, Daniel Stover
In recent years, astronomers have advanced the technology capable of detecting exoplanets,
which are planets located beyond the Solar System. Discovering exoplanets is significant
because they have the potential to yield Earth-like characteristics, indicating the possible
existence of extraterrestrial life. In order to sustain life, the atmosphere and magnetosphere
of an exoplanet play a crucial role in sufficiently shielding the planet from harmful radiation.
Over time, x-rays from stellar radiation and wind gradually erode planetary atmospheres,
reducing the overall mass of the planetary body. However, under the protection of a strong
magnetic field, some of this radiation and stellar wind is deflected, potentially mitigating the
amount of exoplanet atmospheric erosion due to x-ray radiation exposure. Currently, no data
in support of this inference exists. Thus, we attempted to validate the impact of a planetary
magnetosphere on atmospheric erosion by utilizing stellar x-ray fluxes calculated at planet
orbit, planetary masses, and calculated radio wave cyclotron emission frequencies to
represent the magnetic field strength. Radio wave cyclotron emissions are radio waves
emitted from the interaction of solar wind and a planetary magnetosphere. Furthermore,
these three quantities were collected from the X-Exoplanets database and Exoplanet Radio
Emission table and were graphed and plotted, allowing us to analyze trends and correlations.
Based on the data, it was concluded that radio wave cyclotron emission frequencies can be
utilized to support the hypothesis that planetary magnetic fields mitigate atmospheric erosion
from x-ray radiation.

Lazio, T., Farrell, W., Dietrick, J., Greenlees, E., Hogan, E., Jones, C., … Lazio, T. (2007).
The Radiometric Bode’s Law and Extrasolar Planets. STAR, 45(9). Retrieved from
http://search.proquest.com/docview/21542937/
Sanz-Forcada, J & Garcia-Alvarez, D & Velasco, A & Solano, E & Ribas, Ignasi & Micela,
Giusi & Pollock, Andy. (2009). X-Exoplanets: an X-Ray and EUV Database for Exoplanets.
Proceedings of the International Astronomical Union. 5. 478 - 483.
10.1017/S1743921309993152.
Sanz-Forcada, J., Ribas, I., Micela, G., Pollock, A., Garcia-Alvarez, D., Solano, E., & Eiroa,
C. (2010). A scenario of planet erosion by coronal radiation. arXiv.org, 511(1).
https://doi.org/10.1051/0004-6361/200913670
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Measuring the Effect of Harpin on the Hypersensitive Response in Basella alba’s
Immune Response
Arush Amin
Plants have a complex defense system allowing them to defend against pathogens. Some
cells have pathogen recognition receptors (PRR) for microbe-associated molecular patterns
(MAMP) in pathogens. In fungi, the MAMP is chitin, and in bacteria, it is the flagellum. After
the PRR detects a MAMP, the cell sends out an electrochemical signal to other cells through
the plasmodesmata, alerting them of the pathogen. One mechanism used by infected plants
is the hypersensitive response (HR) which creates a barrier of dead cells around an infected
cell, keeping the pathogen from spreading further into the plant. Harpin, a protein secreted by
Gram-negative bacteria, when given to plants, is thought to increase this defense
mechanism.
This research will study the effect of harpin on the rate of communication between plant cells
during infection. The experimental group was treated with harpin. The control group was
grown under the same conditions, except it was not treated with harpin. Chitosan powder, a
derivative of chitin, was placed on a plant to simulate a fungal infection. When a plant is
under attack from a pathogen, electrochemical signals are sent more frequently with higher
intensity, making it easier to detect. An oscilloscope was used to measure the
electrochemical signals produced by each plant. The oscilloscope probe was connected to
two microelectrodes connected to the plant. The signals detected by the difference between
the two electrodes represents communication between plant cells. The greater the amplitude
of the signal, the more communication occurring in the plant. Data pending.
Zhao, D., Wang, Z., Li, J., Wen, X., Liu, A., Huang, L., . . . Wang, C. (2013). Recording
extracellular signals in plants: A modeling and experimental study. Mathematical and
Computer Modelling,58(3-4), 556-563. doi:10.1016/j.mcm.2011.10.065
Fromm, J., & Lautner, S. (2006). Electrical signals and their physiological significance in
plants. Plant, Cell & Environment,30(3), 249-257. doi:10.1111/j.1365-3040.2006.01614.x
Yan, X., Wang, Z., Huang, L., Wang, C., Hou, R., Xu, Z., & Qiao, X. (2009). Research
progress on higher electrical signals in plants. Progress in Natural Science, 19 (12). DOI:
10.1016/j.pnsc.2008.08.009
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Improving the Rate of Photosynthesis via Light Conversion
Tyler Burtner
As the population of the Earth continues to grow, it has become increasingly important to
invest in a future food supply capable of supporting such a population. The purpose of this
research was to determine whether the rate of photosynthesis could be increased by
converting ultraviolet and infrared wavelengths of light into visible light that could be used by
a plant.
To determine whether a plant’s photosynthetic rate could be increased via the conversion
of a combination of ultraviolet and infrared wavelengths of light into visible, four conditions
were applied to Elodea densa plants. Under the first condition, the photosynthetic rate was
measured with the conversion of both ultraviolet and infrared light into visible light; under the
second condition, with the conversion of infrared light only; under the third condition, with the
conversion of ultraviolet light only; under the fourth condition, with neither the conversion of
ultraviolet nor infrared light. Data was obtained in ten separate trials per condition and from
this data it was determined that the null hypothesis, that the conversion of ultraviolet and/or
infrared light will not affect the rate of photosynthesis, was accepted.

The results show a need for further research into the process of
photosynthesis and potential means by which this process, which at its best is
only 6 percent efficient in the conversion of solar energy to chemical energy,
could be improved to support the constantly growing world population.
Grafton, R.Q., Williams, J., & Jiang Q. (2015). Food and water gaps to 2050:
preliminary results from the global food and water system (GFWS)
platform. Food Security, 7(2), 209-220.
Smith, E.L. (1938). Limiting factors in photosynthesis: light and carbon
dioxide. The Journal of General Physiology, 22(1), 21-35.
Van Grondelle, R. & Boeker, E. (2017). Limits on natural photosynthesis. The
Journal of Physical Chemistry B, 121(30), 7229-7234.
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Phytotoxic Effects on Fungicides on 007 Bentgrass
Carter Goodrich
The goal of this project is to determine the phytotoxic effect of two different fungicides on 007
bentgrass. The claim is that fungicides will negatively impact the 007 bentgrass. Forty five
samples of bentgrass were treated: 15 with Subdue MAXX; 15 with Cleary 3336; and 15 had
no treatment (control). After three days, photosynthesis was measured using a CO2 meter
and data were recorded. The dependent variable was the CO2 level, and the independent
variable was the fungicide treatment. A bonferroni correction was used to compensate for the
increase of rare events among the three different ANOVA tests: 0.0167. Results of trial one
indicated a P value of < 0.0001. This is considered extremely significant, meaning that the
first application of fungicides had a phytotoxic effect on the 007 bentgrass. Trial three will be
conducted and all data will be compiled and analyzed to further support the claim.
Couch, H. B. (2000). The turfgrass disease handbook. Malabar: Krieger Publishing Company.
Delp, C.J. 1987. Benzimidazole and related fungicides, p. 233–244. In: H. Lyr (ed.). Modern
selective fungicides-properties, applications, methods of action. Longman, New York.
Van Iersel, M. W., & Bugbee, B. (1996). Phytotoxic effects of benzimidazole fungicides on
bedding plants. Journal of the American Society for Horticultural Science, 121(6), 1095-1102.
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The Effect Of Weather Conditions on The pH of Grapes at Harvest
Rachel Lambert
Northern Virginia has had an increase in the number of wineries and vineyards. These
businesses make their money from a tiny item: grapes. Vineyards grow grapes to sell to
wineries and the wineries use the grapes to make wine. In the winemaking process, the pH
value of the grapes is very important. The pH level will affect the taste and the reaction it has
with other substances. This experiment is designed to determine if there is a correlation
between weather patterns, such as precipitation and temperature, and the pH of grapes at
harvest. I collaborated with the winemaker at Creek’s Edge Winery to gather the pH levels of
Chardonnay grapes at harvest from their property in Lovettsville, Virginia. Data compiled
was from 2015-2018 and it showed the pH of the grapes increased each year. I used a data
site that reported the average temperature and precipitation of each month in the Dulles
area. The average annual precipitation increased each year while the average annual
temperature decreased from 2015 to 2016. It did increase from 2016 to 2017 and then
decrease again from 2017 to 2018. The data contrasted my research. My research stated
that when precipitation increases the pH would decrease. My research also stated that when
the temperature increases the pH would increase. There was no direct correlation seen in
these results. Further research could be done by growing grapes in a controlled environment
and adjusting the conditions to see the effect of weather on the pH of grapes.
Chauchard, F., Cogdill, R., Roussel, S., Roger, J., & Bellon-Maurel, V. (2004, April 09).
Application of LS-SVM to non-linear phenomena in NIR spectroscopy: Development of a
robust and portable sensor for acidity prediction in grapes. Retrieved October 29, 2018, from
https://www.sciencedirect.com/science/article/pii/S0169743904000073
Figure 2f from: Irimia R, Gottschling M (2016) Taxonomic revision of Rochefortia Sw.
(Ehretiaceae, Boraginales). Biodiversity Data Journal 4: E7720.
https://doi.org/10.3897/BDJ.4.e7720. (n.d.). doi:10.3897/bdj.4.e7720.figure2f
Jones, G. V., White, M. A., Cooper, O. R., & Storchmann, K. (n.d.). Climate Change and
Global Wine Quality. Retrieved from https://link.springer.com/article/10.1007/s10584-0054704-2
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The Effect of a Silica Seed Coating on Zea mays Growth
Camryn Mills
Many farmers face natural obstacles to plant growth such as pests, hard soil, and the
elements which cause significantly lower yields in crops. Silica is a beneficial element that
has been used to improve the strength of plant cells, permeability of root cells to water
minerals, and overall growth. However, known methods of using silica on plants involve
separate application to soil. The intent of this research was to determine the effects of silica
seed coating on Zea mays plants to streamline the application of silica.
Five groups of seeds were tested: three were coated with varying amounts of silica, the
other two were control groups (one with no coating and one with a coating devoid of silica).
Height, wet and dry plant mass, dry root mass, and germination time were recorded. In
addition, a series of photographs were taken to evaluate the qualitative aspects of plant
growth. Qualitative observations showed a difference in plant strength and root formation
between the groups; however, the mass, height, and germination time was not significant
between the groups.
The hypothesis, that the silica coating would have no effect on plant height and mass,
cannot be rejected. While differences in the height and mass were insignificant, the
qualitative observations suggest that there were unmeasured differences notable in plant
strength and root formation. This indicates that further experimentation with the silica
concentration for the seed coating and a longer time period for plants to grow/mature would
likely show more significant data.
Carboxymethyl cellulose. (n.d.). Retrieved
fromhttps://www.chemicalbook.com/ChemicalProductProperty_EN_CB5209844.htm
Escalante, J. (2017, February 21). Retrieved December 04, 2018,
fromhttps://www.youtube.com/watch?v=xC6p63xnSj0
Isbell, H. (2017, July 21). Why Your Plants Need More Silica. Retrieved
fromhttps://www.maximumyield.com/simply-silica/2/1077
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Can Fusarium oxysporum Infected Plants Communicate About Commencing Tyloses?
Nadera Moustafa
Fusarium oxysporum is a soil-borne toxigenic fungus and is a rather common disease that
can be located worldwide when detected in most agricultural plants. There are several strains
of this pathogenic fungus which is the reason why the F. Oxysporum can infect a wide range
of plants. In response to the fungi attack, the host plant produces tyloses to redirect or restrict
the movement of the expansion by the disease. The survival of the plant depends on the
growth of tyloses. In the past, plants have been known to show defensive traits when sensing
the risk of danger from a herbivore. Past studies have shown that defensive traits of plants
include sending volatile organic compounds (VOCs) to draw enemies of the attacker, or to
cue other plants around them to begin defensive mechanisms. The purpose of this
experiment is to test if the experimental plants are infected with Fusarium oxysporum, will the
plant communicate to the control group to begin tyloses for their protection.
60 Arabidopsis thaliana plant seeds will be planted. There will be 30 control plants that will
not be infected with the liquid F. oxysporum, and the other 30 plants will be injected with the
F. oxysporum. The plants will be nourished until the plant grows at least 5 centimeters tall,
then the Experimental group will be injected with F. oxysporum. All 60 plants will be placed
on 4 trays of a growth light cart. There will be 4 groups which are named Group A, Group B,
Group C, Group D. Each group will have their own assigned days that will be the specific
deadline for when the stems in the group will be cut and examined under a microscope for
the presence of tyloses. All of the plants will have both quantitative data and qualitative data.
Since there are two groups, a standard t-test will have to be performed.

Okungbowa, F. I., & Shittu, H. (2014). Fusarium Wilts. An Overview, Environmental
Research Journal, 6(2), 84- 102, retrieved from
https://www.researchgate.net/publication/292243135_Fusarium_Wilts_An_Overv
Egel, D. S., & Martyn, R. D. (2007). Fusarium wilt of watermelon and other cucurbits. The
Plant Health Instructor. DOI: 10.1094/PHI-I-2007-0122-01
Pezzola, E., Mancuso, S., & Karban, R. (2017). Precipitation affects plant communication
and defense. Ecology, 98(6), 1693–1699. https://doi.org/10.1002/ecy.1846
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The Effects of Climate Change and Pollution on Pigment Deposition in Brassica rapa
Amir Nikpour
The negative environmental consequences of water pollution and global warming greatly
impact the global ecosystem. The process of pollination is important in the ultimate
production of food sources. The intent of this research was to determine whether water
pollution and global warming affect flower pigmentation in Brassica rapa, which could
subsequently affect pollination by birds and insects who choose flowers based on color.
Control plants were grown in natural light and watered with 20 milliliters of water daily. To
emulate warming, one group of plants was placed under continuous exposure of a heat lamp.
Finally, a final group was placed under natural light but was watered with a diluted cleaning
solution to emulate water pollution. Following a two and a half week growing period, high
resolution images were taken of flower petals and imported into Photoshop for color analysis.
The yellow value was divided by the total CYMK (cyan, yellow, magenta, black) value to
determine the yellow pigment in each flower. The research indicated that those flowers grown
in warmer conditions exhibited the greatest pigment deposition while those subjected to
water pollution produced the least pigment, 99.96% vs 99.27% respectively. When compared
to the control value of 99.89%,warming increased pigment deposition while water pollution
had a negative effect.
Dyer, A., Garcia, J., Shrestha, M., and K. Lunau. 2015. Seeing in colour: A hundred years of
studies on bee vision since the work of the Nobel laureate Karl Von Frisch. Available online
at:://www.researchgate.net/publication/280035444_Seeing_in_colour_A_hundred_year
s_of_studies_on_bee_vision_since_the_work_of_the_Nobel_laureate_Karl_Von_Frisch
Flamini, E. 2015. The biosynthesis of anthocyanins. Available online at:
http://mowse.blogspot.com/2015/12/the-biosynthesis-of-anthocyanins.html
Gebrehiwot, K. 2017. Plant Species Response to Climate Change: A Review. Available
online at:
https://www.researchgate.net/publication/314093500_Plant_species_response_to_climate
_change_A_review
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The Effect of Aquaponic and Hydroponic Sustainable Farming on the Growth and
Nutrient Levels of Mentha Spicata
Christopher Hernandez-Herrera, Maya O'Callaghan
The dependence on agriculture is universal as everyone needs food. Nearly 11% of earth’s
land is used for crop production. With ecological and land use concerns, interest in
sustainable farming practices is increasing. Available land for farming, particularly in urban
areas, is decreasing and growers are in need of sustainable alternatives. Soilless growing
methods such as hydroponics and aquaponics may be a solution. The purpose of this
experiment is to investigate sustainable farming by determining the effect of aquaponic and
hydroponic plant growth systems on the nutrient uptake and growth of Mentha spicata. The
claim is that the aquaponic system will produce greater plant growth and nutrient levels than
the hydroponic system. 42 Mentha spicata cuttings were placed into rockwool plugs and
inserted into three floating rafts. 14 were placed in an aquaponic system in a greenhouse
under controlled conditions; 14 were placed into a hydroponic system containing nutrients; 14
were placed into a hydroponic system containing no nutrients. For 45 days data is being
collected for biomass, leaf surface area, EC, pH, and temperature. On the 45th day, leaf,
shoot, root and total biomass will be measured. Tissue nutrient analysis using
spectrophotometry will be performed. At time of this publication, data indicates that plants
grown in the hydroponic system have increased growth. The impact of this research may
help growers make effective decisions regarding more sustainable growing practices.

Childress, V. W. (2002). Promising alternatives in agri-technology: aquaponics.(Resources in
Technology). The Technology Teacher, 62(4), 17-22.
Chrysargyris, A., Xylia, P., Botsaris, G., & Tzortzakis, N. (2017). Antioxidant and antibacterial
activities, mineral and essential oil composition of spearmint (Mentha spicata L.) affected by
the potassium levels. Industrial Crops and Products, 103, 202-212.
Johanson, E. K. (2009). Aquaponics and hydroponics on a budget. Tech Directions, 69(2),
21.
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Climate Controlled Cold Frame
Rohit Rajuladevi
With the varying climates and seasons on Earth, ways of growing plants in different areas at
different times of the year is extremely important in making agriculture more efficient.
Efficiency is extremely important for the status quo and the future as the demand and need
for food is growing rapidly. For those growing plants, plant growth is halted by seasonal
conditions. One of the traditional methods of dealing with the cold season is the use of cold
frames to start growing plants earlier. These cold frames work by encapsulating plants in a
bottomless, transparent box creating a mini-environment suitable for plant growth. Cold
frames shed about 6 weeks off the initial planting time however, more can be done to
facilitate earlier planting, such as automating the temperature of the contraption.
The purpose of this engineering project is to implement an automated heating system into a
cold frame. The hypothesis is that, if an automated heating system is implemented into a cold
frame, then more seeds will germinate in a set time compared to a system without heating.
Using Wisconsin fast plant seeds, the germination time will be recorded in the cold frame
with the heating contraption and the cold frame without the contraption. The procedure of
engineering the temperature control system
consists of using an Arduino with a temperature sensor connected to a heater that inputs the
temperature and then turns the heater on or off. Results are still being collected and will be
presented when ready. Data when collected will be analyzed using differential statistics. With
the need for efficiency in planting growing larger with the increasing populations, a sooner
harvest season means more crop output in both agriculture and regular planting.
California Crop Weather: temperatures boost plant growth. (2012, May 2). Western Farm
Press. Retrieved from https://link.galegroup.com/apps/doc/A288474742/GPS?
u=va_s_053_0100&sid=GPS&xid=a5f80250
Reynolds, G. (2008, January-February). Extend your growing season ... build a cold frame.
Countryside & Small Stock Journal, 92(1), 85+. Retrieved from
https://link.galegroup.com/apps/doc/A172830076/GPS?
u=va_s_053_0100&sid=GPS&xid=c3a2e480
Sawyer, R. C. (1992, February-March). Cold frame gardening. Mother Earth News, (130),
38+. Retrieved from https://link.galegroup.com/apps/doc/A11860794/GPS?
u=va_s_053_0100&sid=GPS&xid=1ad5b130
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The Effect of Pesticide Treatments on the Photosynthetic rate in Pisum sativum (
Little Marvel Pea)
Sarah Smith

With increased development in the pesticide industry, the use of chemicals
in farming has drastically grown. While these chemicals may decrease crop
destruction, the impact of these farming techniques on certain aspects of
plant life is largely unknown including that of photosynthetic rate. The purpose
of this research was to determine whether pesticides and insecticides affect
photosynthetic rate in peas.
Plants were grown using two different treatments: insecticide and pesticide
application. A control group which was not treated existed as well.
Chloroplasts were extracted from plants in each group at the completion of
the growth period and the photosynthetic rate taken via a spectrophotometer.
Via statistical analysis using slope equation and a t-test, it was determined
that the photosynthetic rate was different depending on the treatment given to
the plants. Plants subjected to insecticide experienced a greater increase in
photosynthetic rate compared to all other groups
That plants treated with the insecticide had a larger difference in
photosynthetic rate versus not treated and pesticide treated plants. The
treatment used was an impacting factor on the photosynthetic rate in little
marvel pea plants. This indicates that further research on the impact of
farming chemicals impact on both plant growth and photosynthetic rate is
needed. This may show that certain chemicals serve as an enhancement to
specific plants’ growth when used for pest control which would benefit both
the plants and the farmers.
Hwang, J., Lee, S., & Kim, J. (2017). Comparison of theoretical and experimental values for
plant uptake of pesticide from soil. Plos One,12(2). doi:10.1371/journal.pone.0172254
Parween, Talat & Jan, Sumira & Mahmooduzzafar, na & Fatma, Tasneem & Siddiqui, Zahid.
(2016). Selective Effect of Pesticides on Plant—A Review. Critical reviews in food science
and nutrition. 56. 160–179.
Tano, J. (2011). Ecological Effects of Pesticides. Pesticides in the Modern World - Risks and
Benefits. doi:10.5772/20556

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).

1911T12
Plant Sciences
1900

LCPS RSEF OFFICIAL ABSTRACT - 2019
The Effect of Boron Nitride Solutions on the Mitigation of Boron Deficiency
Sean Cheng, Matthew Tello
Boron Deficiency is the removal of Boron from a plant system; this causes unwanted
effects such as the inability to reproduce or the deterioration of cell walls. The
research conducted delves into the possibilities of a mitigator that has the potential
to save millions of crops. The experiments ran included a total of 150 agricultural
crops. Initially, 50 Wisconsin Fast Plants were grown under normal conditions to
determine if the environment was suitable for growth. The next 100 agricultural
plants grown began to grow under normal conditions. After a period of ten days, 86
of the 100 plants were subjected to a synthetic acid rain solution which was diluted to
a pH of four. The remaining 14 plants were set as control groups to compare Boron
amounts. After 15 growing days, the abundance of Boron in each of the 86 plants
was tested and the results were recorded. A solution containing the powdered form
of Boron Nitride was introduced. After 15 growing days, the plants that were deemed
deficient were then tested for Boron amounts and a conclusion was drawn on the
mitigation of Boron Deficiency in agricultural plants. The ability of the synthetic acid
rain solution to induce Boron Deficiency has a high success rate with the Boron
Nitride solution yielding promising results. The efficacy of the model used has basic
parameters and yields results with marginal errors. These errors could occur from
acid rain leaking into the control group pots or a misread from the micronutrient test
kit. The conclusion drawn from the trials conducted demonstrated that the Boron
Nitride solution had a stimulating effect on the progression of plant growth.

Boron Mobility in Various Plant Species. (2012, January). Retrieved October
19, 2018, from
http://earthwiseagriculture.net/wpcontent/uploads/2018/03/boronmobilityinvariousplantspecies-finalfeb2012.pdf
Gupta, U., & Solanki, H. (2013, June 12). Impact of Boron Deficiency on
Plant Growth. Retrieved October 19, 2018, from
https://www.researchgate.net/publication/249335637_Impact_of_boron_defici
ency_on_plant_growth
Mattson, Neil. (n.p). Identifying Boron Deficiency and
Corrective/Preventative Actions.
http://www.greenhouse.cornell.edu/crops/factsheets/boron_deficiency.pdf
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Diabetes Machine Learning Project
Aryan Jain
Diabetes is one of the deadliest diseases in the world characterized by low insulin levels in
the body. The effects of diabetes are far-reaching and can lead to other medical conditions
such as heart attacks, blindness, and even some mental disorders. Moreover, 75% of
individuals not diagnosed with diabetes in the early stages (due to slow diagnosis time) die,
so it is critical that doctors diagnose patients early. The dataset is taken from statistics found
regarding the Pima Indians. It contains eight independent variables and one binary class
outcome (diabetic or non diabetic). In this study, neural networks and decision tree classifiers
were used to examine the models. The first endeavor in the process of optimizing the
accuracy was to data cleanse. There were 641 missing entries, and so to fix this, these nullvalues were averaged out with the entire column for that specific attribute. Graphs of the data
were then compiled to show which features had the most importance. It was found that the
diabetes pedigree function (genetic function) has low correlation to diabetes while insulin and
glucose values have the highest correlation. Afterwards, with the optimal loss function,
optimizers, hyperparameters, and split (80% training and 20% testing), the following results
were obtained: an accuracy of 83.2 % and a loss of 13.5 when all the attributes were utilized.
Soon, an app will be made for doctors to manually enter the needed values, which will output
a result in seconds and ultimately save millions of lives.

Li, S., & Li, S. (2017, December 17). Machine Learning for Diabetes – Towards Data
Science. Retrieved January 14, 2019, from https://towardsdatascience.com/machinelearning-for-diabetes-562dd7df4d42
Mant, J. (2008, February 14). Diabetes PIMA. Retrieved January 15, 2019, from
https://www.kaggle.com/fakharabbasmehar/prediction-of-pima-diabetes-with-machinelearning
Sundilipala, R. (2018, June 23). Diabetes Prediction with Deep Learning Studio: A Different
approach towards Deep Learning. Retrieved from https://becominghuman.ai/diabetesprediction-with-deep-learning-studio-a-different- approach-towards-deep-learningd5cd0df5af01
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Solving Big Data Bottlenecks and Optimizing Apache Spark Using a Statistical
Distribution Sorting Method
Soumya Mishra
Sorting algorithms have become the Achilles heel of modern algorithms. They are widely
used but have not advanced from the ancient methods invented nearly half a century ago.
They were made to deal with a few gigabytes of data; however, today’s increasing
importance of Big Data in various industries is really testing the limits of these algorithms.
Because of their archaic methods that rely on highly iterative processes requiring intense
data churning and large memory requirements to execute these processes, sorting algorithms
are nowhere as efficient as they could be. Here, the researcher presents her new discovery
and creation of a new sorting algorithm, called StatSort, that increases sorting efficiency by
presorting data elements into equal-sized buckets and then individually sorting the buckets to
produce the final sorted list. To quantify efficiency boost, the researcher compared the run
times of StatSort to nine other common sorting algorithms, like merge sort, quick sort, and
bucket sort. These comparisons demonstrated that StatSort was between 400% and 1000%
more efficient than the rest of the algorithms. Furthermore, there is preliminary proof that
StatSort has the potential to reach a theoretical linear worst case time complexity. Given its
large performance increase, StatSort has the potential to be a useful tool for big data analysis
across a wide variety of industries. Future studies will test this potential by collecting more
data on the run time of StatSort and implementation of StatSort in current big data processing
tools like Apache Spark and Hadoop MapReduce.
Liu, Z., Zhang, Q., Zhani, M.F., Boutaba, R., Liu, Y., Gong, Z. (2015). International
Symposium on Integrated Network Management. doi: 10.1109/INM.2015.7140272
Salloum, S., Dautov, R., Chen, X., Peng, P.X., & Huang J. Z. (2016). Big data analytics on
Apache Spark. International Journal of Data Science and Analysis, 1, 145-164. doi:
10.1007/s41060-016-0027-9
Xhaferi, G., & Memeti, A. (2016). Empirical analysis on the running time of a searching
algorithm, chunk algorithm. International Conference on Sustainable Development.
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Predicting Flight Delay Using Machine Learning
Kaitlyn Rahn, Shriya Vijay
Machine learning uses algorithms to help produce reliable and repetitive results that are
becoming integral in areas such as science, business, and industry. The purpose of this
study is to determine through machine learning what airport one should travel in order to
experience the fewest delays. To address this issue, a dataset from kaggle.com, posted by
the Department of Transportation Bureau of Transportation Statistics, was used. After data
analysis was complete, 14 factors of the original 20 factors were deemed relevant in
determining airline delays, and the number of airports given was reduced to the top 30
airports in the United States, because this would affect the most travelers. The neural
network used 80% of the data for training the model (1,000 of that was used for validation)
and 20% of the data was used for testing the model. The three main factors that can affect
the neural network’s accuracy is the batch size, the number of hidden layers, and the number
of epochs/iterations. It was determined that the model with five layers, 150 epochs, and a
batch size of 500 was the most efficient and accurate through graphing the mean squared
error and loss. The final results from the network found approximately 50% of the time the
model was within ten minutes of the actual delay time. A linear regression model is currently
being developed to increase accuracy and efficiency in determining airline delays. Times and
days, as well as weather and security, are being implemented.
Department of Transportation. “2015 Flight Delays and Cancellations.” Kaggle, 9 Feb. 2017,
www.kaggle.com/usdot/flight-delays#flights.csv.
Ruder, Sebastian. “An Overview of Gradient Descent Optimization Algorithms Sebastian
Ruder, Sebastian Ruder, 29 Nov. 2018, ruder.io/optimizing-gradient-descent/.
United States Department of Transportation. “Airline On-Time Performance and Causes of
Flight Delays.” Bureau of Transportation Statistics, www.bts.gov/topics/airlines-andairports/airline-time-performance-and-causes-flight-delays.
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Using Test Data from Novels and Articles in Order to Produce Language Translations
Jesse Raphael, Dhruv Sridhar
With the expansion of trade between countries, the importance of communication increases
dramatically. Language translation services are increasingly in demand. In order to satisfy
this demand, companies and computer scientists turn towards new technologies, particularly
that of machine learning. The purpose of this research was to determine whether translation
software could be developed to implement contextual elements of nearby sentences in
addition to utilizing language-language dictionaries.
A combination of twenty-five novels, articles, and their respective translations were
implemented as training data for the written program. Two collections of 50,000 words in
English and German were employed as functioning English to German and German to
English dictionaries. Another program was written to format all the test data into a text file
that the program could read, process, and use effectively.
Math and numpy packages in Python provided mean sentence length of the training data and
their standard deviation. Next, a program was written to use the collections of test data
combined with a base for the dictionary to build a language translator. The method used
produced acceptable translations, but lacked in comparison to programs like Google
Translate as it failed to reach the same bar. This could be explained simply through a lack of
a more robust computer along with significant time to train because adding layers requires
more graphical and processing power. Regardless, this research is relevant as it shows that
acceptable translations can be produced by using quality test data without the resources of
an entire corporation.

Bond, Francis, Stephan Oepen, Eric Nichols, Dan Flickinger, Erik Velldal, and Petter
Haugereid. "Deep Open-source Machine Translation." Machine Translation 25, no. 2 (2011):
87-105.http://www.jstor.org.mutex.gmu.edu/stable/41487456.
Fügen, Christian, Alex Waibel, and Muntsin Kolss. "Simultaneous Translation of Lectures and
Speeches." Machine Translation 21, no. 4 (2007): 209-52.
http://www.jstor.org.mutex.gmu.edu/stable/30219116.
Hofstadter, D. 2018. The Shallowness of Google Translate. Available online at:
https://www.theatlantic.com/technology/archive/2018/01/the-shallowness-ofgoogletranslate/551570/
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Integrating Technology into Water Quality Monitoring: An App for Computing
Benthic Macroinvertebrate Scores of Stream Health
Tycho Svoboda
Water quality data provided by certified citizen stream monitors is used by the Virginia
Department of Environmental Quality (DEQ) to identify impaired waters to target for further
monitoring and restoration. Stream health is assessed according to the Virginia Save Our
Stream (VASOS) protocol which involves sampling benthic macroinvertebrates, a bioindicator
of water quality. The current process is time consuming and prone to error. The data are
entered manually onto paper forms, and then metric values are calculated using laborious
formulas which are transferred to another sheet to compute the final multimetric index score
of stream health. In addition, the raw data are re-entered into two different databases before
submission to the DEQ. The entire process can take thirty minutes and the VASOS stream
data manager for Loudoun estimates that about one in four forms contain errors.
To increase the speed and accuracy of stream surveys, a mobile app has been developed.
The app has been programmed to automatically calculate the stream health score and can
be submitted with a click of a button. Use of the app could save over 300 hours of stream
monitoring time a year, speed up data submission to the DEQ, and reduce human error by
25%. The app could also make stream monitoring more appealing to a wider audience and
increase the number of streams monitored. This could translate into greater community
awareness of water quality challenges and increase efforts to reduce water pollution for the
benefit of humans, wildlife, and the environment.

Citizen Monitoring Guidance. (n.d.). Retrieved February 14, 2019,
from
https://www.deq.virginia.gov/Programs/Water/WaterQualityInformationTMDLs/WaterQualityM
onitoring/CitizenMonitoring/Guidance.aspx
Engel, S. R., & Voshel, R. J. (2002, Fall). Volunteer Biological Monitoring: Can It
AccuratelyAssess the Ecological Condition of Streams? Retrieved February 14, 2019, from
http://www.vasos.org/wp-content/uploads/EngelVoshellAmerEnto2002.pdf
V. (2018, January 8). 2017 Citizen and Non-Agency Monitoring Activity Report.
RetrievedFebruary 14, 2019, from
https://www.deq.virginia.gov/Portals/0/DEQ/Water/WaterQualityMonitoring/CitizenMonitoring/
2017_Citizen_Report.pdf

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).

2106X11
Systems Software
2100

LCPS RSEF OFFICIAL ABSTRACT - 2019
DataLife: Utilizing Machine Learning and Data Analytics to Predict Fluctuations
within Future Global Life Expectancy
Samarth Tuli
The objective of DataLife was to depict how underdeveloped nations can incorporate the
services of developed countries to improve the quality of health for their citizens. Innovative
technologies like machine learning and artificial intelligence were leveraged to analyze
fluctuations for future global life expectancy and determine factors that enhanced the
standards of life in developed nations (2000-2016). Developed countries spend significantly
on healthcare systems, public education, and medical services. The World Health
Organization collects pertinent data that examines global health and population
demographics. This project’s approach for data processing and analysis included creating an
initial data set of 2938 entries with 18 relevant fields, such as adult mortality rates, GDP,
education, and national health budgets. Linear regression and artificial neural networks were
the most relevant algorithms to develop predictive models for the life expectancy data. After
training the algorithms, the linear regression model achieved the highest testing accuracy of
89.01%. Six factors that benefited life expectancy in the data set include educational
infrastructure, income composition, diphtheria cases, BMI, polio, and health budget
expenditures. Key recommendations from this project included mobile healthcare
infrastructure, introduce health education, mandatory vaccinations, enhance sanitation
awareness, and in offer incentives to farmers and citizens to promote organic farming or
higher health quality within developing countries. Future applications for DataLife included
integrating data science with virtual health to minimize healthcare costs, standardized health
diagnostics, and better medical facilities. DataLife exemplifies the potential of machine
learning to improve global health and life standards.
Burkwell, S. (2015, March 23). The Global Strategy of the US Department of Health and
Human Services. Retrieved February 25, 2019, from
https://www.hhs.gov/sites/default/files/hhs-global-strategy.pdf
Ortiz-Ospina, E., & Roser, M. (2016, August 22). Global Health. Retrieved February 25, 2019,
from https://ourworldindata.org/health-meta
Roser, M., Nolan, B., Thewissen, S., Banks, N., Lazonick, W., Parramore, L., . . . Reddy, S.
(2016, August 18). The Link Between Health Spending and Life Expectancy: The US is an
Outlier. Retrieved February 25, 2019, from
https://www.ineteconomics.org/perspectives/blog/the-link-between-health-spending-and-lifeexpectancy-the-us-is-an-outlier
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The Effect of Different Forms of Chitosan on E.coli K-12 Strand
Neha Avala, Saathvik Gangavarapu
Chitosan, a polysaccharide derived from deacetylation of Chitin, was found to have high
antibacterial and anti-inflammatory components. While most commonly found in shrimp,
further research suggested that Chitosan is also found in crickets and mushrooms as well.
The purpose of this project is to determine which form of Chitosan can decrease the most of
the E. coli K-12 strand, a common bacteria associated with Crohn's disease. Testing different
forms of chitosan on E. coli shows the reduction rate of the bacteria. A total of twenty petri
dishes were sectioned into four sides to see whether mushroom, shrimp shells, crickets, or
water decreased the most amount of bacteria. Filter paper was dipped into the diluted form of
chitosan then placed on top on E. coli K-12 strand, which was spread out on the petri dishes.
After observing and measuring the halo around each filter paper for four days, the
mushroom’s standard deviation was 4.21 mm followed by shrimp shells with 3.93 mm. The
mushrooms significantly decreased the amount of E. coli found on the petri dish. Through
research, it was expected the shrimp shells to reduce and eliminate E. coli K-12 the most;
however with numerous trials the initial hypothesis was not supported because the
mushrooms had a mean of 12.7 mm, whereas the shrimp had 10.8 mm, followed by crickets
with 8.8 m, and water with 7 mm. Further research could explore how to extract the
polysaccharide from each of the variables rather than using the commercial item.
Cheung, R. C., Ng, T. B., Wong, J. H., & Chan, W. Y. (2015, August). Retrieved from
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4557018/

Irimia R, Gottschling M (2016) Taxonomic revision of Rochefortia Sw. (Ehretiaceae,
Boraginales). Biodiversity Data Journal 4: E7720. https://doi.org/10.3897/BDJ.4.e7720. (n.d.).
doi:10.3897/bdj.4.e7720.figure2f

Wachkoo A, Bharti H (2014) First description of the worker caste of Nylanderia smythiesii
(Hymenoptera: Formicidae). Biodiversity Data Journal 2: E1163.
https://doi.org/10.3897/BDJ.2.e1163. (n.d.). doi:10.3897/bdj.2.e1163.figure3a
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The Efficacy of Preventative Alzheimer’s Treatments at Increasing Movement Speed
in Non-Afflicted Caenorhabditis elegans
Matthew Beyer
Alzheimer’s disease is a neurodegenerative disease that effectively cripples the elderly.
Caused by an accumulation of beta-amyloid plaques, Alzheimer’s disease inhibits neurons’
ability to functionally send signals, receive signals, and form new neurological pathways.
Prior research has suggested that the brain derived neurotrophic fluid (BDNF) in human
cerebrospinal fluid effectively inhibits the formation of beta-amyloid plaques. The purpose of
this research was to whether BDNF in conjunction with cholesterol would impact movement
in C. elegans as they aged. Movement hindrance is also a hallmark of progressive
Alzheimer’s.
Wild type C. elegans were given treatments of BDNF and cholesterol. The treatments were
equimolar in cholesterol and had variations of BDNF concentration. The time it took these
worms to crawl 2.5 millimeters was timed. Statistical analysis via a t-test indicated a
significant increase in movement speed over the control for groups with 0.7M BDNF
treatment after nine days and both 0.5M and 0.7M BDNF treatment groups after 14 days.
This suggests that these preventative treatments for Alzheimer’s disease in this case
increased movement speed, albeit only in concentrations of 0.5M or higher after 14 days.
Although lower concentration treatments provided no significant benefit, they caused no
detriment to movement speed. Further research would entail testing the combined treatment
on worms who carry a gene for the disease as a treatment. It is important to address both the
pharmaceutical safety and the validity of prospective treatments for Alzheimer’s disease.
Butterfield, A. 2004. Insights into the Mechanisms of Alzheimer’s. Available online at:
http://web.a.ebscohost.com/ehost/pdfviewer/pdfviewer?vid=2&sid=650213ad-5cfc-4388885b-aaf37157924e%40sdc-v-sessmgr03.
Center for Disease Control and Prevention. 2018. Alzheimer’s Disease and Healthy Aging.
Available online at: https://www.cdc.gov/aging/aginginfo/alzheimers.htm
Joyce, J., Smith, H. and J. Curley. 2013. The Effects of Brain-Derived Neurotrophic Factor
(BDNF), Local Cholesterol, and Celastrol on Beta-Amyloid Neurotoxicity in an Alzheimer’s
Disease Model. Available online at:
http://citeseerx.ist.psu.edu/viewdoc/download;jsessionid=5770572678E3CBA42868580F
1B8BB5FA?doi=10.1.1.369.1757&rep=rep1&type=pdf
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Development of a Lateral Flow Immunoassay to Detect a Myocardial Infarction
Kaitlin Chung, Sophia Kammann
Every forty seconds, somebody in the United States has a heart attack. The two most
common methods for detecting Myocardial Infarctions (MI) are electrocardiograms, which has
difficulty detecting smaller heart attacks, and troponin, which can take up to six hours for
elevated levels to be detected. Myosin Binding Protein-Cardiac (MyBPC) is a promising
biomarker that regulates cardiac contraction, and is released immediately during an MI.
Lateral Flow Assays (LFAs) provide low-cost, simple, rapid and portable detection of
biomarkers and are commonly used in biomedicine, agriculture, food and environmental
sciences.
An LFA was constructed to rapidly detect elevated blood levels of MyBPC. The sensitivity of
assays is limited by the Kd (dissociation constant) of the antibody-antigen conjugate and by
the colorimetric read-out. In this study, optimization of reagents and analyte concentrations
were first determined by an Enzyme-Linked Immunosorbent Assay (ELISA) and indicated a
clear spectrum of colorimetric results with varying concentrations of Human MyBPC.
Following the ELISA trials, an LFA was created using Human MyBPC (20,60 and 100 ng/ml)
on the sample pad, pretreated conjugate pad with Biotinylated sheep anti-human MyBPC
Detection Antibody; pre-striped nitrocellulose membrane test line with Sheep Anti-Human
MyBPC Capture Antibody and detected by the breakdown of hydrogen peroxide reacting with
Streptavidin-HRP. The LFA could be used for at-home testing, by Emergency Medical
Personal and ultimately help people seek medical treatment faster and save lives.
Optimization of LFA is still in progress.
Cox KL, Devanarayan V, Kriauciunas A, et al. Immunoassay Methods. 2012 May 1 [Updated
2014 Dec 24]. In: Sittampalam GS, Coussens NP, Brimacombe K, et al., editors. Assay
Guidance Manual [Internet]. Bethesda (MD): Eli Lilly & Company and the National Center for
Advancing Translational Sciences; 2004-. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK92434/
Flashman, E., Redwood, C., Moolman-Smook, J., & Watkins, H. (2004). Cardiac Myosin
Binding Protein C.Circulation Research,94(10), 1279-1289.
doi:10.1161/01.res.0000127175.21818.c2
Posthuma-Trumpie, T., & Amerogne, A. (2012, May). Lateral Flow Assays. Retrieved from
https://www.researchgate.net/publication/235780063_Lateral_flow_assays
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The Effects of Cymbidium spp. and Dendrobium spp. Extracts on the Inhibition of
K12 Escherichia coli
Alejandro-Valentino Espinoza-Sanchez
Medicinal

plants have occupied a distinct place in the lives of humans and
knowledge of their uses has been handed down from generation to
generation. As the modern age of medicine dawned, the development of
pharmaceutical grade drugs increased. This led to the alarming rise of drug
resistant microbes, increasing interest in medicinal alternatives. The
Orchidaceae family, one of the largest groups of angiosperms spanning six
continents, is a source of plant-based medicinal interest. This plant family has
the potential for novel drug use due to pharmacognosy studies indicating
different phytochemicals such as beneficial alkaloids. The purpose of this
experiment is to analyze phytochemical composition in orchids, searching for
medicinal content. The claim is that the orchids, cymbidium spp. and
dendrobium spp., will exhibit significant inhibition against Escherichia coli
growth. Methanol extraction was used to obtain the essential oils from flowers
harvested and then dried in laboratory ovens. Thirty petri dishes were
inoculated with Escherichia coli. Filter paper discs were saturated at 100%
with five different floral extracts per dish, and incubated at 26.5C for 36 hrs.
Results indicated that the white cymbidium and the dendrobium hybrid
showed the greatest zones of inhibition with the cymbidium Pink showing a
slightly lesser zone. Data from trial one indicated a P value of 0.0004,
considered extremely significant. GC/MS will be used to analyze the
phytochemical composition of each orchid extract sample. The expectation is
that the data will support the claim. Additional trials are ongoing.
Gutierrez, R. M. P. (2010). Orchids: A review of uses in traditional medicine,
its phytochemistry and pharmacology. Journal of Medicinal Plants Research,
4(8), 592-638.
Jagannath, Shubha & Chowdappa, Srinivas. (2016). Phytochemical analysis
and Antibacterial activity of Cymbidium aloifolium L. a medicinal orchid from
Western Ghats of Karnataka, India. Strings. 2. 19-23.
Paul, P., Chowdhury, A. B. H. I. S. H. E. K., Nath, D., & Bhattacharjee, M. K.
(2013). Antimicrobial efficacy of orchid extracts as potential inhibitors of
antibiotic resistant strains ofEscherichia coli. Asian J Pharm Clin Res, 6(3),
108-111.
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).

2205X11
Translational Medical
Science
2200

LCPS RSEF OFFICIAL ABSTRACT - 2019
The Effect of Metformin on Olfactory Memory in Drosophila melanogaster with
Alzheimer's Disease.
Veronica Guerra

Alzheimer’s Disease (AD) has affected millions around the world and is thought to
have no cure or treatment. It causes widespread damage to the brain, affecting
cognitive processes and memory. Metformin has been widely used as a treatment
for type 2 diabetes but studies have shown that it has potential to be used to
improve memory. In order to test the effects of metformin on memory, fruit flies’
olfactory memory was tested using a t-maze . Fruit fly strain 28043 as a model for
AD.
Fruit flies were separated into four experimental groups: wild-type, wild-type with
metformin, mutated (strain 28043), and mutated (strain 28043) with metformin.
A t-maze was constructed; one end had glucose as an attractant and ethyl acetate
as a neutral scent. The other end of the t-maze had no scent or attractant. Each
group was placed in the t-maze for one minute so that they would start associating
the scent with a reward. Repeated training strengthened the association between
the ethyl acetate scent and a food reward. The number of flies in each side of the tmaze was counted after one minute.
Each group was tested by placing the flies in the t-maze without the food source to
determine if they preferentially moved towards the scent. Data are pending.
This study will help determine if metformin can be used to restore memory ability
lost due to Alzheimer’s Disease. Future research could study the memory pathways
enhanced by metformin.

Malik, B. R., & Hodge, J. J. (2014). Drosophila Adult Olfactory Shock Learning. Journal
of Visualized Experiments,(90). doi:10.3791/50107
Wang, J., Gallagher, D., Devito, L., Cancino, G., Tsui, D., He, L., . . . Miller, F. (2012).
Metformin Activates an Atypical PKC-CBP Pathway to Promote Neurogenesis and
Enhance Spatial Memory Formation. Cell Stem Cell,11(1), 23-35. doi:10.1016/j.stem.
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Comparing the Effects of Protoreaster nodosus Extractions, Magnetic Therapy, and
Diclofenac on Inflamed Lumbricus terrestris Tissue
Nikolle Beatrice Esteban, Samhitha Mada
The purpose of this experiment is to test unconventional agents for anti-inflammation as
NSAID consumption can be restrictive since constant intake deteriorates the heart and can
induce heart attacks. Starfish extracts are marketed in skincare products to revitalize skin by
nourishing the epidermis, tightening elastic tissues. Aside from being utilized in Magnetic
Resonance Imagings (MRI) and drug delivery systems, magnets also reduce inflammation,
allowing more effective blood flow in narrower vessels by increasing white blood cell transfer
rates to an infected area. This project tested independent variables of Protoreaster nodosus
extractions, magnets, Diclofenac, and a control. The dependent variable is the measured
decrease in inflamed Lumbricus terrestris tissue. Each variable had eight earthworm trials
that were incised and treated with their respective agents. Their width was measured before,
during, and after treatment. The ANOVA Test shows that the Protoreaster nodosus extract
most significantly decreased the inflammation. The differences in the mean length of tissue
induced with Protoreaster nodosus extract (-0.04087 cm), magnets (-0.01525 cm), and
Diclofenac (-0.09187 cm) yielded a statistically insignificant p-value of 0.153. The hypothesis
that the Protoreaster nodosus extractions will significantly decrease inflammation was not
supported by our p-value of .153. The extraction helped reduce inflammation the most, while
magnets were the least impactful. This research could suggest an alternative to NSAID
medication with fewer negative side effects. Limitations included time and restricted access to
materials during school closings. Further research could explore how starfish extract affects
intestinal tissue on living organisms.
Dai, Y., Prithiviraj, N., Gan, J., Zhang, X. A., & Yan, J. (2016). Tissue Extract Fractions from
Starfish Undergoing Regeneration Promote Wound Healing and Lower Jaw Blastema
Regeneration of Zebrafish. Scientific reports, 6, 38693. doi:10.1038/srep38693

Janeway CA Jr, Travers P, Walport M, et al. Immunobiology: The Immune System in Health
and Disease. 5th edition. New York: Garland Science; 2001. Effector mechanisms in allergic
reactions. Available from: https://www.ncbi.nlm.nih.gov/books/NBK27112/

Yuksel, C., Ankarali, S., & Yuksel, N. A. (2018). The use of neodymium magnets in
healthcare and their effects on health. Northern clinics of Istanbul, 5(3), 268-273.
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Determining the Effects of L. casei on the Reduced Glutathione Levels of a C.
elegans Model of Parkinson's Disease
Soumya Pondugula
Parkinson’s disease (PD) is a neurodegenerative disorder that results in mobility loss.
Previous studies have shown that glutathione levels are depleted in the early stages of PD.
Glutathione is a proposed neuroprotective therapy for the treatment of PD symptoms, but this
therapy is limited due to the lack of oral availability of glutathione. Bacteria of the genus
Lactobacillus are commonly used probiotics. Previous experiments showed that a diet of
Lactobacillus casei increased mobility in a C. elegans PD model system. However, there was
no biochemical understanding of how the probiotic alleviated this mobility loss. Published
research has shown that L. casei increased glutathione peroxidase, and the overall
glutathione concentrations, in wild-type C. elegans. The purpose of this project is to
determine if a pretreatment using L. casei increases glutathione concentrations in PD model
C. elegans. Four groups of C. elegans were raised on four different variable plates,
depending on whether they receive the L. casei bacteria, the 6-OHDA to induce PD, both, or
neither. Glutathione concentrations were then measured for each group. Data has been
collected for the non-PD C. elegans without L. casei; the median glutathione content for this
group, once normalized with protein concentrations, was 12.9 nmol/mg. Data collection is
underway for the remaining groups. The results may support the use of L. casei as a feasible
and inexpensive source of glutathione that would increase its bioavailability for the treatment
of PD motor symptoms.
Caito, S.W., & Aschner, M. (2015). Quantification of Glutathione in Caenorhabditis elegans.
Current Protocols in Toxicology, 64(1), 6.18.1-6.18.6.
http://dx.doi.org/10.1002/0471140856.tx0618s64
Kapila, S., Kapila, R., Reddi, S., & Sinha, P. R. (2014). Oral administration of probiotic
Lactobacillus casei spp. casei ameliorates oxidative stress in rats. International Journal of
Current Microbiology and Applied Sciences, 3(9), 670-684. ISSN: 2319-7706.
Mischley, L. K., Lau, R. C., Shankland, E. G., Wilbur, T. K., & Padowski, J. M. (2017). Phase
IIb study of intranasal glutathione in Parkinson’s disease. Journal of Parkinson's Disease, 7
(2), 289-299. http://dx.doi.org/10.3233/JPD-16104

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).

2208X11
Translational Medical
Science
2200

LCPS RSEF OFFICIAL ABSTRACT - 2019
Investigating the Effect of Hinokitiol and Epigallocatechin Gallate on Alzheimer’s
Disease in C. elegans CL4176
Subhi Saibaba
Alzheimer’s Disease (AD) is progressive, neurodegenerative disorder. Common hallmarks of
AD include two protein aggregates: amyloid-beta (A&beta;) plaques and neurofibrillary tau
tangles. The plaques and tangles cause neuronal death in the brain, ultimately leading to
mortality. Oxidative stress has been shown to increase the risk of AD and neuroinflammation
has been hypothesized to play a role in AD progression. This study investigates the usage of
hinokitiol and epigallocatechin gallate (EGCG), both individually and synergistically, as a
preventative strategy for the onset of AD due to evidence that EGCG and hinokitiol target
multiple AD mechanisms. C. elegans is being used to model AD because the transgenic
strain CL4176 produces the A&beta; plaques in its muscles when growth temperature is
upshifted causing paralysis and death. EGCG, a powerful antioxidant and the most abundant
catechin in green tea, is known to significantly decrease A&beta; induced mortality in C.
elegans, as well as prevent the development of tau pathology by reducing oxidative stress.
Hinokitiol is an anti-inflammatory tropolone derivative from cypress trees. Hinokitiol has been
shown to lessen prion protein aggregate induced neurotoxicity but it has not been tested
against AD. Data indicates that EGCG decreased levels of A&beta; toxicity and
demonstrates greater C. elegans survival rates compared to controls. A non-toxic hinokitiol
concentration has been found and experiments are underway to test hinokitiol alone and in
combination with EGCG. Results will determine if EGCG and hinokitiol may be useful as a
preventative strategy for AD in the future.

Huang, W. J., Zhang, X. I. A., & Chen, W. W. (2016). Role of oxidative stress in
Alzheimer's disease. Biomedical reports, 4(5), 519-522.
Moon, J. H., Lee, J. H., Lee, Y. J., & Park, S. Y. (2016). Hinokitiol protectsprimary neuron
cells against prion peptide-induced toxicity via autophagy flux regulated by hypoxia inducing
factor-1. Oncotarget, 7(21), 29944–29957. doi: 10.18632/oncotarget.8670
Takahashi, A., Watanabe, T., Fujita, T., Hasegawa, T., Saito, M., & Suganuma M. (2014).
Green tea aroma fraction reduces &beta;-amyloid peptide-induced toxicity in Caenorhabditis
elegans transfected with human &beta;-amyloid minigene. Bioscience, Biotechnology, and
Biochemistry, 78(7), 1206-1211. doi: 10.1080/09168451.2014.921553
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The Efficiency of Sodium Alginate and Beverage Thickener on Gastroesophageal
Reflux Disease
Syeda Saima

More than 60 million Americans have been diagnosed with
gastroesophageal reflux disease, a condition which results in stomach acid
travelling into the esophagus which can cause ulcers and choking No
universal treatments exists for this condition. The intent of this research was
to determine the possibility of utilizing sodium alginate and beverage
thickener as treatments for gastroesophageal reflux disease.
Sodium alginate gel was combined with calcium chloride to thicken the
created gel. This was then layered on top of hydrochloric acid and gastric
juice containing aspirin in a beaker, simulating a stomach. The pH of the
“stomach contents” before and after the addition of the gels was taken
immediately after two hours, after 24 hours, and after one week. These same
methods were employed using beverage thickener.
The null hypothesis, that both gels would not work as a treatment for
patients with gastroesophageal reflux disease, was refuted. The gels
remained on top of the acids and would be able to contain stomach acid from
rising up the throat. Neither inhibited drug absorption. Further research should
investigate the use of these stabilizers in patients with gastroesophageal
reflux disease. These gels could provide a natural treatment that would
perhaps major surgery.
American Academy of Asthma & Immunology. 2018. Gastroesophageal Reflux Disease:
AAAAI. Available online at: https://www.aaaai.org/conditions-andtreatments/relatedconditions/gastroesophageal-reflux-disease
Harvard Health Publishing. 2011. Proton-pump inhibitors. Available online at:
https://www.health.harvard.edu/diseases-and-conditions/proton-pump-inhibitors
Mayo Clinic. 2018. Gastroesophageal reflux disease (GERD). Available online at:
https://www.mayoclinic.org/diseases-conditions/gerd/diagnosis-treatment/drc-20361959
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The Effect of Folic Acid and Vitamin B12 on the Progression of Macular Degeneration
Aarya Sapre

Macular degeneration is the leading cause of visual impairment in older
Americans and is caused by damage to the macula of the retina. The disease
causes visual damage ranging from blurred vision to total blindness in most
extreme cases. Risk factors for macular degeneration include age, obesity,
smoking, genetics, and high blood pressure. The purpose of this research
was to determine whether folic acid and vitamin B12 could improve sight of
visually impaired ladybugs.
Ladybug vision was impaired via subjection to blue light. Ladybugs were
then treated with folic acid, vitamin B12 or a combination of both to restore
sight. The times, speeds, and locations in which the ladybugs traveled in a
testing container were recorded. Via statistical analysis it was determined that
the null hypothesis, that there would be no visual improvement with the
combination of vitamin B12 and folic acid, was both supported and refuted.
The ladybugs displayed better vision between the initial testing than after the
blue light treatment. The folic acid, vitamin B12, combination, and control
groups all performed better than the blue light groups on average, with the
combination of vitamin B12 and folic acid being the most statistically
significant in helping the ladybugs recover from sight damage from blue light
exposure.
While improving eyesight was attempted on compound eyes rather than
simple eyes, information gathered was useful. Further research would entail
the use of vitamin E in conjunction with previously tested methods to further
recover the damage done by macular degeneration to eyesight.
Abedin, S. 2009. New hope for preventing age-related macular degeneration. Available
online at:
http://www.cnn.com/2009/HEALTH/02/24/macular.degeneration.vitamins/index.html
American Academy of Ophthalmology. 2015. Top five risk factors for AMD. Available online
at: https://www.aao.org/eye-health/news/top-5-risk-factors-amd
American Macular Degeneration Foundation. 2016. What is macular degeneration?.
Available online at https://www.macular.org/what-macular-degeneration
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Developing an Image Classifier to Determine Optimal Treatment for Cervical Cancer
Keerat Singh
In developing countries, cervical cancer is often the most common cause of cancerrelated death among women. This is because there is not yet an effective strategy to
determine the appropriate treatment strategy, which varies depending on patients’
physiological differences. Guessing incorrectly is not only costly, but it usually
worsens the patient’s condition. By having a reliable method to identify the type of a
woman’s cervix, physicians should be able to treat the cancer with greater accuracy.
Thus, the goal of this research is to create an image classifier that will be able to
determine the type of a woman’s cervix, and therefore, the appropriate treatment.
The cervices within the training, validation, and testing sets showcase the individual
transformation zones, which ultimately determine the cervix to be type 1, 2, or 3. The
raw images varied greatly in size and centering. Thus, the first step was to feed the
images into a U-net to standardize and capture the regions of interest. Next, these
regions of interest were directly inputted into a pre-trained Convolutional Neural
Network (CNN), known as ResNet-34. Using the FastAI library, the ResNet-34 model
was trained through 4 stages, each with varying hyper-parameters. In its final form,
the network was able to predict whether an inputted cervix was type 1, 2, or 3 with
81.30% accuracy and a loss of 0.5381. After further iterations, one can imagine this
technology becoming an efficient, low-cost approach for identifying cervix types, and
thus, improving health outcomes in low-income nations.
Chen, E., Chung, P., Chen, C., Tsai, H., & Chang, C. (1998). An automatic diagnostic system
for CT liver image classification. IEEE Transactions on Biomedical Engineering,45(6), 783794. doi:10.1109/10.678613
Lawrence, S., Giles, C., Tsoi, A. C., & Back, A. (1997). Face recognition: a convolutional
neural-network approach. IEEE Transactions on Neural Networks,8(1), 98-113.
doi:10.1109/72.554195
Saeed, K., & Werdoni, M. (2014). A New Approach for Hand-Palm Recognition. Enhanced
Methods in Computer Security, Biometric and Artificial Intelligence Systems, 185-194.
doi:10.1007/0-387-23484-5_18
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Hologram Assisted Learning and Optics (HALO)
Tianna Stajkowski, Farah Turkistani

The purpose of this experiment is to configure a device that will be helpful in
viewing medical images. There are three separate parts to this project:
determining which of 3-, 4-, and 5-sided pyramids is most visually efficient in
reflecting an image, the difference between plexiglass and tempered glass on
saturation of the image, and the mobility of the device. The control of the
experiment is the device with 4 sides and a 1 inch base that is collapsible
made of semi-flexible plastic and constructed with tape. Images that are
reflected are visually analyzed for similarity with the original image to
determine quality based on ranking the deviation of color and texture and
analyzing for an intended gradient, depth of image reflected, and the
saturation of the image. Preliminary results indicate that the 4-sided inverted
pyramid made of ⅛ inch plexiglass reflects an image that when compared to
the source is ranked ⅘ saturated, meaning that the vibrancy of the image is ⅘
similar to the original image, and has a ⅘ rank of reflecting image depth.
Results for the same characteristics in 3-sided and 5-sided pyramids are
pending.
Handwerk, B. (2015, March 27). Medical Holograms Are Now Part of the Surgeon’s Toolkit.
Retrieved October 05, 2018, from https://www.smithsonianmag.com/science-nature/medicalholograms-are-now-part-surge ons-tool kit-180954791/
Mayo Clinic. (2018, March 27). Positron emission tomography scan. Retrieved from
https://www.mayoclinic.org/tests-procedures/pet-scan/about/pac-20385078
Philips Healthcare. (2018). Medical Imaging with Holograms. Retrieved October 06, 2018,
from https://www.ultrasoundschoolsinfo.com/medical-imaging-with-holograms/

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).

2213T12
Translational Medical
Science
2200

LCPS RSEF OFFICIAL ABSTRACT - 2019
The Effect of Withania somnifera on Alzheimer's Disease in Caenorhabditis elegans
Kavyaswastika Sundaram, Trishitha Uppalapati
Alzheimer’s is the sixth leading cause of death in the U.S. The purpose of this experiment is
to test the effect of Withania somnifera on the apl-1 gene that characterises Alzheimer’s in
C.elegans. For this experiment, the independent variable is the Withania somnifera, the
dependent variable is the apl-1 gene present in C. elegans, and the control group is a culture
of C.elegans not introduced to Withania somnifera. The procedure included dividing a petri
dish into four quadrants and counting the C.elegans with and without vacuoles, representing
the apl-1 gene, everyday for four days. After, add the Withania somnifera and repeat the
same process of collecting data for four more days. Using the t test, the calculated means of
the control group, and the experimental group are 10.238% and 8.268%, respectively. Since
the p value of 0.3609 is more than the 0.05, the null hypothesis is accepted and the data is
not statistically significant. The alternative hypothesis is if Withania somnifera is presented to
C.elegans with the Alzheimer's disease, then the effect of Alzheimer’s, such as the presence
of apl-1, will decrease in C.elegans. The alternative hypothesis is not supported as the
percent of C. elegans displaying the apl-1 gene was not affected by the presence of Withania
somnifera. An error was the lack of accessibility to the Withania somnifera for the C. elegans.
Further research could test the injection of Withania somnifera extract in a larger model
organism.
Alexander, A. G., Marfil, V., & Li, C. (2014). Use of Caenorhabditis elegans as a model to
study Alzheimer’s disease and other neurodegenerative diseases. Retrieved November 13,
2018, from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4155875/

Frézal, L., & Félix, M. (2015). The Natural History of Model Organisms: C. elegans outside
the Petri dish. Retrieved November 13, 2018, from https://elifesciences.org/articles/05849

Kumar, R., Gupta, K., Saharia, K., Pradhan, D., & Subramaniam, J. R. (2013). Withania
somnifera root extract extends lifespan of Caenorhabditis elegans. Retrieved November 13,
2018, from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4117092/
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The Relationship Between Humulus lupulus Extracts and the Growth of Escherichia
coli K-12 and Clostridium sporogenes
Juliet Varblow
Growing Humulus lupulus , commonly known as hops, is an ever expanding industry. Hops
are used in the fermentation of beer, but all of the leaves of the plant are discarded during
this process. Research has suggested that there are specific flavonoids, or aromatic
chemicals, that can be extracted from hops flowers and used for their antibacterial properties.
These could provide an alternative to antibiotics with bacterial resistance. The goal of this
project was to test whether extractions from the hops leaves also have antibacterial
properties. To test this, extractions were prepared from the hops leaves through solvent
extraction, which were applied via filter paper rounds to petri dishes of Escherichia coli
cultures in 100% concentrations and 50% concentrations, diluted by water. After incubation,
zones of inhibition were measured to determine the effectiveness of treatments in inhibiting
growth versus the control of distilled water. Preliminary testing showed that there was an
extremely significant difference between the control and 100% concentration zones of
inhibition, with the medians of the inhibition zones differing by 0.5 mm with the one-tailed pvalue <0.0001. The 50% concentrations demonstrated some inhibition, but due to less
significant differences, data collection is ongoing to focus on all 100% concentration extracts
from different plants to test if there is significant variation across plants. From these results, it
can be concluded that the extracts from hops leaves share at least some of the properties of
the hops flower extracts, and that such extracts could assist in treating bacterial infection.
Bartmańska, A., Wałecka-Zacharska, E., Tronina, T., Popłoński, J., Sordon, S., Brzezowska,
E., .. . Huszcza, E. (2018). Antimicrobial Properties of Spent Hops Extracts, Flavonoids
Isolated Therefrom, and Their Derivatives. Molecules, 23(8), 2059.
doi:10.3390/molecules23082059
Guo-qing, H., Hao-ping, X., Qi-he, C., Hui, R., Zhao-yue, W., & Lonseny, T. (2005).
Optimization of conditions for supercritical fluid extraction of flavonoids from hops (Humulus
lupulus L.). Journal of Zhejiang University Science B, 6B(10), 999-1004.
doi:10.1631/jzus.2005.b0999.
Mori, A., Nishino, C., Enoki, N., & Tawata, S. (1987). Antibacterial activity and mode of action
of plant flavonoids against Proteus vulgaris and Staphylococcus aureus. Phytochemistry, 26
(8), 2231-2234. doi:10.1016/S0031-9422(00)84689-0
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Biomarkers of Oxidative Stress in Helix aspersa Snails for Assessing the Effects of
Pure Niuhuang Qingxin Wan Extract
Rida Jamal, Timothy Yoo
Free radicals are unstable molecules that are hazardous at high concentrations, damaging
cell components, interrupting biological functions, and eventually “attacking” healthy cells.
The damage from free radicals, measured as oxidative stress, can attribute to carcinogenic
qualities. The purpose of this experiment is to determine if the medicinal herb, Niuhuang
Qingxin Wan (Gwanjulgo) could scavenge free radicals. Through a Soxhlet extraction
procedure, pure Gwanjulgo extract was produced as treatments for the experimental
groups,—0.20 mL of 100% concentration extract and 50% concentration extract—while the
control group received no treatment. The Helix aspersa snails were all injected with 0.20 mL
of 70% tert-butyl alcohol for 24 hours to induce free radicals. Subsequently, the oxidative
stress measures from the hemolymph samples were compared using a TBARS assay test.
The control group yielded the highest average malondialdehyde value of 34.883 &mu;M,
showing the most cell injury; whereas the 50% concentration resulted in the lowest average
malondialdehyde value of 3.568 &mu;M, implying lower levels of oxidative stress. An ANOVA
test determined that the data was statistically significant (p < .00001) and the alternative
hypothesis was accepted. Niuhuang Qingxin Wan extract, a vital derivative compound, have
drastically decreased the malondialdehyde levels. Results claimed that the 50% solution was
the most effective in reducing free radicals, supporting its potential in developing effective
cancer treatments and methods of cancer prevention. Therefore, further research can explore
the effects of Gwanjulgo treatment on oxidative stress when compared to existing cancer
therapies like Fluorouracil (5FU) and radiation.
Khalil, A. M. (2015). Toxicological effects and oxidative stress responses in freshwater snail,
Lanistes carinatus, following exposure to chlorpyrifos. Ecotoxicology and Environmental
Safety,116, 137-142. doi:10.1016/j.ecoenv.2015.03.010

Pham-Huy, L. A., He, H., & Pham-Huy, C. (2008). Free radicals, antioxidants in disease and
health. International journal of biomedical science : IJBS, 4(2), 89-96.

Ye, L., Jia, Y., Ji, K. E., Sanders, A. J., Xue, K., Ji, J., Mason, M. D., … Jiang, W. G. (2015).
Traditional Chinese medicine in the prevention and treatment of cancer and cancer
metastasis. Oncology letters, 10(3), 1240-1250.
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