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TiWle: Cyanobacteria and its Effect on Elephant Population

In late May of 2020, the death of hundreds of elephants in Botswana, Africa, a home for a
large number of elephants, caught the world’s attention. After additional deaths occurred,
scientists were able to identify a possible cause: the presence of cyanobacteria. If there is a
greater level of cyanobacteria in the water, then the amount of elephant deaths will increase,
because they are extremely vulnerable to the higher levels. This was the focus of the
experiment. Cyanobacteria was identified in the Okavango Delta, which is where a large
majority of elephant deaths occurred. Using Google Earth Pro’s Historical Imagery feature,
views of the delta were observed for bacterial growth. Screenshots of theses satellite images
were analyzed for any signs of cyanobacteria, identified through bright green coloring. The
larger amounts of bright green coloring indicated higher amounts of cyanobacteria in the water
of the delta. May, September, and December were observed closely over a period of years.
During the period, the percent coverage of cyanobacteria was compared to elephant deaths in
the same area. Published values for the elephant deaths in the same period were collected and
averaged. This data was compared to elephant deaths in years prior to 2020, to determine if
cyanobacteria was a factor in the reported deaths. It was found that as more cyanobacteria was
identified in the delta, more elephant deaths occurred.
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TiWle: Comparing and Exploring Pandemics

The pandemic was devastating for everyone around the world, so I wanted to explore what a
pandemic is and compare the COVID-19 pandemic to the pandemics we’ve had in the past.
The outbreak of a virus has a certain criteria to be defined as a pandemic because we can mix
up scientific terms around, such as epidemic, pandemic, or outbreak. I also hypothesize that
past pandemics have been smaller in size and had a lower percentage of people who were
affected by it. To prove my hypothesis, I started researching about pandemics and the
parameters of one. A pandemic is a disease that spreads around a country or the world, while
an epidemic is at a smaller level. Apart from that, I researched past pandemics, including the
pandemics relating to the Flu and the H1N1 Pandemic. As I was finding out more about these
outbreaks, there were more questions than I asked. I answered my questions through extensive
research and started comparing the past pandemics, epidemics, and outbreaks to the COVID
-19 pandemic. For example, most of the pandemics in the past didn’t control the disease and
that led to many deaths. I used the facts I knew to conclude that this pandemic was deadly,
similar to the past pandemics, but had a greater impact on people because of the society we
live in today.

SWXdenW Name(V): M. Sivalenka, . Sivalenka

AbVWracW:

226
Word CoXnW

1. As a part of this research project, the student directly handled, manipulated, or interacted with (check
all that apply):
                                   human subjects                  potentially hazardous biological agents
                                   vertebrate animals             controlled substances

2. Student independently performed all procedures as outlined in this abstract.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):

x
x

x
x

Yes No
Yes No

Yes No

Yes No

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) ME  BI  BE

ProjecW
NXmber
3003

CSEF Official AbVWracW and CerWificaWion Fair CaWegor\

LS



TiWle: The Use of Pleurotus Ostreatus As Mycoremediation for Poly-Lactic Acid Plastic In
Landfills

The accumulation of Poly-Lactic Acid (PLA) plastic in landfills creates a dangerous
environment for wildlife. The slow biodegradation of PLA plastic means that the rate of
decomposition is significantly lower than the accumulation of more plastic which leads to
greater leakage of toxins present in plastics. Degrading plastic will slowly leak toxic
chemicals that can seep into nearby plants and water sources, poisoning both the land and
animals. Pleurotus ostreatus, oyster mushrooms, are capable of the mycoremediation of PLA
plastic in cultivated conditions. If oyster mushrooms can continue that trend in landfill
conditions, pleurotus ostreatus will be introduced into waste landfill material for evaluation as
a viable remediation of PLA. Oyster mushroom spores were grown inside glass jars. 3D
printed PLA plastic rings were utilized to test for degradation by the oyster mushrooms.
Varying ratios of agar to landfill components from 100:0 percent to 0:100 were utilized. Data
collected was analyzed to determine the loss of plastic mass and increase in the oyster
mushroom mycelium growth. The plastic discs were found to have an average increase in
mass of .183g. Mycelium growth was noted on nine of the eleven trials, leading to an overall
increase of mass for the trials with a higher percentage of waste. The results suggest that
oyster mushrooms do not have the ability to biodegrade PLA plastic, but do possess the
capacity to grow in a landfill environment.
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TiWle: Application of K-Means and Hierarchical Agglomerative Machine Learning Algorithms to
Cluster Wolbachia Genomes based on Host Organism's Phylum

Wolbachia, a species of endosymbiotic intracellular bacteria, is most notable for its role in
vector control strategies to reduce the spread of diseases that are transmitted by mosquitoes,
such as malaria and dengue fever. Despite this significance in disease prevention and decades
of research, the exact mechanism of Wolbachia’s parasitism at the genomic level has yet to be
fully understood. Searching for patterns in Wolbachia’s genome sequence with machine
learning algorithms may offer insight into this mechanism. This project utilizes both the k-
means and hierarchical agglomerative clustering machine learning algorithms to explore how
Wolbachia’s genome sequence is influenced by its host organism’s phylum. From the NCBI
database, Wolbachia genomes from both arthropod and nematode hosts were collected then
preprocessed. Cluster analysis was performed on this data and visualized using Voronoi
diagrams and dendrograms, which both showed stark clusters of genomes organized by the
host organism’s phylum with a high accuracy of 88.5%. These findings indicate a strong
correlation between Wolbachia genomes and its host, suggesting that Wolbachia species adapt
their genetic sequence based on its host organism’s phylum. This result is promising in
enhancing the understanding of Wolbachia’s parasitic mechanism and also offers potential
future studies, such as searching for the specific genes that differ for Wolbachia in the various
hosts and applying classification algorithms.
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TiWle: Transmission of COVID-19 Through Aerosols Spread by Musical Instruments

Many musicians have struggled and have been infected simply from resuming rehearsals
during the pandemic. By creating airflow through playing an instrument, aerosol transmission
occurs. Recent studies have proven that a significant number of COVID-19 cases are due to
the transmission of aerosols. Data obtained from a recent study at the University of Minnesota
shows how a variety of instruments generate aerosols. This information will be applied to the
school orchestra to determine if current rehearsal protocol if safe. After further research, it has
been determined that the aerosol concentration instantly decreases when it travels farther from
the source. At four inches away it is about ten percent of what it was at the source, and by one
foot away there is very little. To prove how concentration decreases, this information will be
applied to the flute players, the most common wind instrument in the school orchestra. This
will show that there is no great risk of aerosols generated from one person reaching another,
but it is still not impossible. The aerosols do not spread as far as expected. The flow is
confined at the source, then the aerosols disperse. However, it is still necessary to take extra
precaution. This includes at least six to nine feet between musicians, and masks made
specifically for playing. If this were to continue for a long time, maintaining these practices
will keep everyone safe.
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TiWle: Genes Dysregulated in Obesity Increase the Likelihood of Breast Cancer Development

The American Cancer Prevention Study II found that mortality due to all cancers was 52%
higher in obese men and 62% higher in obese women, compared to individuals with a normal
body-mass index (BMI). Among all cancers, breast cancer is the most commonly diagnosed
and affects 12% of women in the United States alone. In this study, we sought to determine if
gene dysregulation is a factor that increases the likelihood of breast cancer development in
overweight and obese women. To achieve this goal, gene expression data from 300 women
were analyzed using RNA-seq. Weighted Gene Correlation Network Analysis (WGCNA) was
then used to determine the modules of coregulated genes among the cohorts. These modules
were compared to specific variables to determine the relationships between the modules and
traits. Finally, the pathways of the most significantly dysregulated modules were analyzed to
determine which bodily functions they impacted. The WGCNA analysis resulted in a single
module that was highly upregulated with BMI and contained genes associated with various
iPPXQe, cRllageQ, aQd e[WUacellXlaU PaWUi[ SaWhZa\V. ThiV PRdXle iQclXded Whe geQe TGFȕ1 -
a gene that has been repeatedly linked to cancer development - thus validating the results of
our studies. The module of genes upregulated with BMI is likely linked to breast cancer
development in obese women. In the future, a method of inhibiting these genes would
decrease the likelihood of breast cancer development in not only obese women, but also in
others with similar breast cell makeups.
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TiWle: Potential Use of Marine Microalgae to Absorb Excess Salt Road Runoff

Not too long ago, winter headlines were dominated by snowstorms. One of the major concerns
with this is our ability to traverse main roads in town. We have long used a variety of salt
mixtures to drop the freezing point of the icy conditions, but this has come under ever
increasing scrutiny due to the adverse impacts the salt has on automobiles and the danger it
poses as a pollutant to the environment. Marine phytoplankton have a well documented ability
to absorb lighter ions (salts) for a variety of biochemical reasons (Cole et.al, 1993). This
planktonic metabolic process was tested here to evaluate its potential use in absorbing the
excess salts applied to the road prior to their arrival in surrounding environments. Replicated
trials saw road salts comparable to DOT mixtures applied to grass patches grown in a lab.
Although inconsistent, there was some evidence that marine phytoplankton will absorb the
salts and further testing will be needed to confirm and evaluate. The results also raised another
question for future research. Phytoplankton that absorb salts in the roadside theoretically
would degrade, but would the salt then be released back into the surrounding environment or
be reconfigured in the biological breakdown of the algae. The temporal aspects of this
research question definitely need further study, something beyond the scope of what we could
get done, but intriguing nonetheless. The prospect of having a phytoremediative technique to
combat the negative impacts of road salts is a huge win for the environment.
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TiWle: Exploring Earthworm Ecotype: Carbon Source or Sink?

Climate change is arguably the most pressing issue currently facing the world. Earthworms
contribute to both carbon emissions and sequestration, potentially significantly impacting
global carbon stores, although definitive conclusions about long-term effects are not
established. In four lightless, air-tight microcosms each containing 2500 grams of soil, 500
grams water and 75 grams leaf litter, I analyzed the effect of earthworm ecotype on CO2
emissions. The control contained no earthworms, demonstrating microbial sequestration. Five
grams of two earthworm ecotypes, epigeic (surface dwellers) and endo-epigeic (upper soil
dwellers), were placed in separate containers; a fourth box contained 2.5 grams of each
ecotype. I measured CO2 and O2 with Vernier gas probes; providing supplemental O2 as
needed. Within 10 days, CO2 levels decreased in all four boxes. Over a 73 day period, endo-
epigeic worms produced the least CO2 on average while both ecotypes together produced the
most, a difference of almost 9000 ppm. Once reaching CO2 stabilization on day 18, emissions
never oscillated more than 3,200 ppm daily. When dried and sieved, large macroaggregates
(>2000 ȝP) cRQVWiWXWed  44% Rf eQdR-eSigeic VRil aQd RQl\ 17%  Rf eSigeic VRil, iQdicaWiQg
endo-epigeic worms sequester more carbon. Because endo-epigeic worms produced less CO2
than the control, this ecotype appears to play an active role in carbon sequestration generating
net negative carbon emissions compared with environments lacking earthworms. As we seek
to better understand and mitigate anthropogenic climate change, these findings provide
important insights into an under-researched part of this problem as well as potential solutions.
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TiWle: Spider Silk Amino Acid Composition and Its Impact on Structure Function: A Novel
Computational Approach

This project analyzed how the functionality of spider silk is impacted by its amino acid
composition. All spider silks are composed of the protein family known as spidroins. There
are a variety of spidroins that produce each silk type. Silk properties like flexibility and tensile
strength are owed to the protein’s amino acid composition.

The hypothesis stated that there is a correlation between different silk types with similar
capabilities and their most abundant amino acids. Amino acid composition of spidroins greatly
impacts the function of silks, meaning that amino acid makeup is a determinant of structure
fXQcWiRQ.

To test this theory, I coded a tool using Python that displays a breakdown of the amino acid
composition per sequence. It was determined that the spidroins that possessed similar
functions to each other were the Tubuliform and Aciniform spidroins, and the Major and
Minor Ampullate spidroins. Tubiliform and Aciniform spidroins are both used for wrapping
mechanisms, while the minor and major ampullate spidroins are associated with web building.
Analysis of the spidroins using the tool displayed a proportional makeup of amino acids seen
in the genome of each pair. The Tubuliform and Aciniform spidroins had the same top five
most abundant amino acids. The Major and Minor Ampullate spidroins also shared matching
top five amino acids.

It was determined that amino acid abundance impacts the function of the silk it produces.
Through this data, spider silk genetics can be better understood and replicated in the future for
Pedical, eQgiQeeUiQg, aQd iQdXVWU\ SXUSRVeV.
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TiWle: Analysis of regenerated mouse digit tips following modulation of Amphiregulin
e[SUeVViRQ

Axolotls, humans, and mice all possess the areg gene. There exists a correlation between
increased areg expression and decreased regenerative capabilities in axolotls. Humans and
mice do not have the same regenerative capabilities as axolotls. However, mice and human
children can both regenerate their digit tips. The purpose of this experiment is to determine the
effect of a lack of areg expression on mouse digit tip regeneration.

I used ImageJ software to determine the area of the regular and contralateral regenerated
triangular digit tip bones in mice both with and without functional areg genes. The area of the
regenerated bone was divided by the area of the control bone. The percent changes were
compared between the mice with and without functional areg genes to determine the effect of
the gene on bone regeneration.

A functional areg gene and thus a presence of amphiregulin leads to increased resource
devotion and efforts to healing rather than regeneration. This means that regenerated digits in
mice with a functional areg gene will be more similar in size to the control digit than in mice
ZiWhRXW fXQcWiRQal aUeg geQeV.

Regeneration in humans is very similar to mice. Additionally, both species have the areg gene
with similar functions. This means that an areg gene knockout in humans may increase
regenerative ability when necessary. By enabling humans to regenerate themselves, certain
tissue damage conditions may be treated or even completely healed.
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TiWle: Relationship between the area of equilateral triangles compared to the sum of the areas
WhaW fRllRZ

In this study the repeatability of the spidron pattern was analyzed. The spidron pattern is a
series of isosceles and equilateral triangles that follow the other in an alternating pattern
iQfiQiWel\. DaQiel EUdpl\, Whe PaWhePaWiciaQ ZhR diVcRYeUed Whe VSidURQ SaWWeUQ, fRXQd WhaW Whe
sum of the area of triangles following an equilateral triangle is equal to the area of that
eTXilaWeUal WUiaQgle. TR iQYeVWigaWe fXUWheU iQWR EUdpl\¶V ZRUk, Whe UeVeaUch TXeVWiRQ fRU WhiV
VWXd\ iV, dReV Whe VXP Rf Whe aUeaV iQ Whe VeTXeQce Rf VSidURQ WUiaQgleV WhaW fRllRZ aQ
equilateral triangle equal the area of the equilateral triangle itself? The results of this study
VhRZed WhaW Whe eTXilaWeUal WUiaQgle iQ all Whe gURXSV did QRW eTXal Whe VXP Rf Whe aUeaV WhaW
followed it. This did not fit into the predicted results because the total sum of the areas was
eiWheU VPalleU RU laUgeU WhaQ Whe aUea Rf Whe eTXilaWeUal WUiaQgle Whe\ fRllRZed.

The iPSRUWaQce Rf Whe VSidURQ SaWWeUQ caUUieV iQWR eQgiQeeUiQg aQd Whe deVigQiQg SURceVV Rf
buildings and different types of toys. The work done in this study can lead to different shock
dampeners, crumple zone in cars, as well as solar cells that will follow the sun and different
VWaUV.
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TiWle: Combatting Nitrogen Pollution and Eutrophication Using Denitrifying Bioreactors

Nitrogen fertilizers and other sources of nitrogen runoff are polluting coastal waters with
QiWUaWe, caXViQg eXWURShicaWiRQ. The e[ceVV Rf QXWUieQWV SURPRWeV Whe gURZWh Rf SUiPaU\
SURdXceUV Zhich deSleWeV Whe ZaWeU Rf R[\geQ, UeVXlWiQg iQ Whe lRVV Rf aTXaWic aQiPal life.
Recent research suggests that denitrifying bioreactors composed of wood chips can act as a
carbon food source for naturally occurring microorganisms that convert nitrate into harmless
nitrogen gas. The goal of this research is to determine the effectiveness of various substrates
² QaPel\ ZRRd chiSV, cRUQ cRbV, baQaQa SeelV, aQd baPbRR leaYeV ² aW deQiWUificaWiRQ ZheQ
Slaced iQ Whe flRZ SaWh Rf cRQWaPiQaWed ZaWeU.

Denitrifying bioreactors were constructed in bottles growing Pisum sativum, and the fertilizer
UXQRff ZaV dUaiQed WhURXgh Whe biRUeacWRU VXbVWUaWe. The WUeaWed ZaWeU ZaV WeVWed XViQg Whe
Salifert nitrate test kit, forming a solution that changed color based on the nitrate
concentration. An iPad-based application was used to determine the RGB hex code, from
which a defined lightness value of the solution color could be found. An equation was derived
fURP Whe cRlRU he[ cRdeV aQd Whe cRUUeVSRQdiQg QiWUaWe cRQceQWUaWiRQ iQ SaUWV SeU PilliRQ
(ppm) on the given Salifert color chart. Compared to a nitrate concentration of 14.3 ppm for
Whe XQWUeaWed cRQWaPiQaWed ZaWeU, Whe deQiWUif\iQg biRUeacWRUV filled ZiWh baQaQa SeelV aQd
corn cobs were the most effective, reducing the nitrate concentration by 10.3% and 16.0%,
UeVSecWiYel\. ThiV UeVeaUch VXggeVWV WhaW cRVW-effecWiYe deQiWUif\iQg biRUeacWRUV Pade ZiWh
ceUWaiQ agUicXlWXUal b\SURdXcWV aUe effecWiYe aW UedXciQg QiWUaWe SRllXWiRQ.
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TiWle: Bacterial Decomposition and Consumption of PET Plastics as a Sole Metabolic Energy
Source

The purpose of this experiment is to identify the decomposition of PET (Polyethylene
Terephthalate) when exposed to the bacteria Ideonella Sakaiensis. Due to the large issue of
SlaVWic ZaVWe aQd SlaVWic SRllXWiRQ WhURXghRXW Whe ZRUld. The gRal Rf WhiV e[SeUiPeQW iV WR
SURYide a SRVVible QeZ iQVighW iQWR QeZ Uec\cliQg PeWhRdV. ThURXghRXW Whe ZRUld WheUe aUe
PaQ\ iVVXeV aQd lRgiVWical challeQgeV ZiWh Uec\cliQg. ThiV iV eVSeciall\ Whe caVe iQ PaQ\
XQdeUdeYelRSed QaWiRQV. E[SlRUiQg alWeUQaWiYe URXWeV Rf Uec\cliQg cRXld SRVVibl\ bUiQg abRXW
chaQge. ThiV chaQge cRXld cRPe abRXW iQ PaQ\ fRUPV, ecRQRPic aQd eQYiURQPeQWal, ZRXld be
two front running forms of change. While this analysis may not uncover a breakthrough in
Uec\cliQg PeWhRdV, iW cRXld helS addUeVV Whe gURZiQg iVVXe Rf PicUR-SlaVWicV iQ Whe PaUiQe
environment. It is hypothesized that research will display similar rates of degradation.

The objective of this research is to analyze data across multiple sources. (Knott et al.) (Palm et
al.) The purpose of analyzing these sources is to find noticeable variations in data across the
existing sets of data. After analysis it is expected that there will be variations in I. Sakaiensis
strains. In both sets of data it is likely that there is variation within I. Sakaiensis protein
structure and protein production. It is also important to note differences in methods and
approaches taken by each study. Both studies take different approaches to data collection. One
study, (Knott et al.), engineer I. Sakaiensis to implement an additional MHETase mutant
(S131G) to modify the bacteria.
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TiWle: Chromosomal Instability of RB1 in Osteosarcoma

Even though the gene RB1 was one of the first tumor suppressor genes ever found, and it has
beeQ e[WeQViYel\ UeVeaUched, WheUe aUe VWill PaQ\ TXeVWiRQV WhaW UePaiQ RQ hRZ iW cRXld
promote treatments and therapeutic strategies to treat osteosarcoma. Chromosomal instability
iV a hallPaUk Rf RVWeRVaUcRPa aQd Whe deUegXlaWiRQ Rf WhiV PechaQiVP iQ WXPRUigeQeViV fRUPV
the beginning of my work. For my data retrieval, I will use an array of publicly available
databases like NCBI GEO, DAVID, STRING, and UCSC genome browser. I will collect
candidate genes from NCBI GEO and analyze them in DAVID in order to find novel
regulatory connections to osteosarcoma tumor initiation and progression. I will put this
information into STRING and UCSC genome browser to find regulatory sites that will be
important in understanding regulation. So far in my data analysis, I have found out which
geQeV aUe XS aQd dRZQ UegXlaWed, Zhich geQeV aUe UelaWed WR RVWeRVaUcRPa aV Zell aV RWheU
cancers. For example, the genes KLHL23, BRI3BP, PHF11, and ATAD3B are all found in
either breast, lung, and/or gastric cancer. The goal of this project is to fully understand the
relationship between genes that are disrupted during osteosarcoma tumorigenesis. After
generating the list of genes, Dr. Hansen’s laboratory can use that to screen for personalized
medicine actions for treating osteosarcoma. The information that I have found and will be
fiQdiQg iV YiWal WR Whe VcieQWific cRPPXQiW\ becaXVe iW Zill allRZ PRUe SaWhZa\V WR RSeQ fRU
SRWeQWial WUeaWPeQWV aQd WheUaSieV fRU RVWeRVaUcRPa
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TiWle: An Investigation of the Effects of Spices on Zebrafish Embryonic Development

The iQWeQW Rf WhiV SaUW Rf Whe e[SeUiPeQWaWiRQ iV WR fXUWheU SURYide iQfRUPaWiRQ UegaUdiQg Whe
conducting of my experiment. In my experiment, I am essentially finding out what effect
spices have on the development of aquatic organisms? More specifically I would like to see
the effects on Zebrafish embryos because they are unique in the sense that they are transparent
so you are able to view them.  A research question that I am also discovering is what effect
does black pepper, turmeric, and saffron have on the development of zebrafish embryos from
days 0 to 6.5 post fertilization? In the medical field, medicines are derived from certain plants
and I would like to further use that field of study in medicine which is known as
Ethnopharmacology. In finding the answer to my question the idea is to gather hypotheses and
observations before conducting my experiment so that I will have the necessary resources in
planning my procedure for the experimentation. Although I haven’t had the opportunity to test
primarily due to not having access to the materials the procedure will be the same. It would be
iQWeUeVWiQg WR Vee Whe UeVXlWV Rf WhiV e[SeUiPeQW RQce iW iV cRQdXcWed becaXVe WheUe aUeQ¶W PaQ\
VWXdieV RU WUialV RQ WhiV WRSic.

SWXdenW Name(V): B. Akberzai

AbVWracW:

208
Word CoXnW

1. As a part of this research project, the student directly handled, manipulated, or interacted with (check
all that apply):
                                   human subjects                  potentially hazardous biological agents
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. Student independently performed all procedures as outlined in this abstract.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):

[
[

[
[

Yes No
Yes No

Yes No

Yes No

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) CB  ME  A6

ProjecW
NXmber
3017

CSEF Official AbVWracW and CerWificaWion Fair CaWegor\

LS



TiWle: Linking Continued Exposure to E-Cigarette Vapor Constituents with Chronic Obstructive
Pulmonary Disease

E-cigaUeWWe XVage cRQWiQXeV WR gURZ iQ SRSXlaUiW\, hRZeYeU Whe cRUUelaWiRQ beWZeeQ fUeTXeQW e-cigaUeWWe
XVe aQd eQVXiQg UeVSiUaWRU\ diVeaVe UePaiQV XQe[SlRUed. TR WhaW eQd, a cRUUelaWiRQ beWZeeQ e[SRVXUe WR
e-cigarette compounds and COPD was sought. Human bronchial epithelial cells (HBEs) were exposed
WR SUacWical cRQceQWUaWiRQV Rf e-cigaUeWWe liTXid, QicRWiQe, diaceW\l, eWhaQRl, aQd ShRVShaWe-bXffeUed
saline; an LDH cytotoxicity assay measured the toxicity of e-cigarette liquid, nicotine, and diacetyl.
Increased LDH indicates tissue/cell damage; specifically, e-cigarette liquid caused a 32% increase in
LDH, while diacetyl caused a 26% increase. The mRNA produced by cells was templated to produce
cDNA, which was analyzed for augmentation of genes MUC5AC and MUC5B. Increased
MUC5AC/MUC5B is indicative of increased mucin production, which is directly linked to COPD.
Increased MUC5AC gene expression was found for diacetyl (1.3x), e-cigarette liquid (2.2x) and
nicotine (2.3x). Diacetyl caused 1.2x increase in MUC5B gene expression. A Western Immunoblot of
proteins within e-cigarette-treated HBEs highlights a 54% increase of MUC5AC protein that codes for
the MUC5AC gene, further supporting increased mucin production and increased COPD risk.
Collectively, LDH and MUC5AC/MUC5B increases highlight COPD risk for e-cigarette users. Next,
genetically-modified D.melanogaster BDSC-52262 were exposed to e-cigarettes and tobacco
cigaUeWWeV. FRU each, fUXiW flieV e[SeUieQced decUeaVed lRcRPRWRU acWiYiW\ aQd lifeVSaQV, alRQg ZiWh
disrupted sleep cycles. Likewise, fly triglyceride concentration was similarly lower for both cigarettes.
While LDH/MUC5AC/MUC5B results highlight the causation of COPD from e-cigarette use, decrease
iQ lRcRPRWRU acWiYiW\ aQd WUigl\ceUideV fRU bRWh cigaUeWWeV fXUWheU dePRQVWUaWeV WheiU ViPilaUiWieV iQ
diVUXSWiQg cUXcial PeWabRlic SaWhZa\V.
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TiWle: The Relationship between Anti-Discrimination Legislation and Hate Crimes Based in
Sexual Orientation and Gender Identity

The discrimination of LGBTQ+ students in the United States education system has become a
focus of the justice system over the last decade. This study analyzes the relationship between
aQWi-diVcUiPiQaWiRQ legiVlaWiRQ aQd haWe cUiPeV cRPPiWWed  SeU VWaWe ZiWh a biaV WR Ve[Xal
RUieQWaWiRQ aQd geQdeU ideQWiW\. EYideQce ZaV cRllecWed fURP VWaWeV WhaW SaVVed aQWi-
diVcUiPiQaWiRQ legiVlaWiRQ fURP Whe \eaU befRUe aQd Whe \eaU afWeU iW ZaV SaVVed, aV Zell aV
evidence from states that have no anti-discrimination legislation. California, for instance,
SaVVed aQWi-diVcUiPiQaWiRQ legiVlaWiRQ iQ bRWh 2010 aQd 2012, aQd had a 1% decUeaVe iQ Whe
hate crime ratio from 2010 to 2011 and neither an increase nor decrease from 2012 to 2013.
The VWXd\ dePRQVWUaWed WhaW Whe iPSlePeQWaWiRQ Rf aQWi-diVcUiPiQaWiRQ legiVlaWiRQ led WR eiWheU
a decUeaVe RU lack Rf chaQge iQ Whe UaWiR Rf haWe cUiPeV ZiWh a biaV WRZaUdV Ve[Xal RUieQWaWiRQ
and gender identity to overall hate crimes in that state/territory per year per state. The results
Rf WhiV caQ be XVed WR fXUWheU aQ aUgXPeQW iQ faYRU Rf QaWiRQZide aQWi-diVcUiPiQaWiRQ
legislation for LGBTQ+ students in order to prevent the increase in hate crimes based in
Ve[Xal RUieQWaWiRQ aQd geQdeU ideQWiW\.
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TiWle: The Cognitive Abilities of Bearded Dragons

The cRgQiWiRQ Rf aQiPalV QeedV WR be VWXdied aQd XQdeUVWRRd WR eQVXUe Whe\ aUe SURSeUl\ caUed
for in captivity. As the number of animals kept in zoos or as pets continues to increase, it has
become clear that caring only for their physical needs is insufficient. In order to truly be
healWh\, aQiPalV Qeed WR be eQUiched, aQd Ze caQQRW SURSeUl\ eQUich WheP if Ze dR QRW
XQdeUVWaQd WheiU cRgQiWiRQ. DeVSiWe beiQg RQe Rf Whe PRVW SRSXlaU UeSWileV WR keeS aV SeWV,
beaUded dUagRQV¶ cRgQiWiRQ haV baUel\ beeQ UeVeaUched. ThiV lack Rf XQdeUVWaQdiQg PeaQV
owners are uninformed, and often keep these lizards in environments that provide little to no
eQUichPeQW. ThiV iPSURSeU PaQagePeQW RQl\ leadV WR bRUedRP, Whe deYelRSPeQW Rf SRRU
habiWV, aQd VWUeVV fRU Whe aQiPalV. EVWabliVhiQg aQ XQdeUVWaQdiQg Rf beaUded dUagRQV¶ cRgQiWiRQ
iV cUiWical iQ beiQg able WR SURSeUl\ eQUich WheP. The SXUSRVe Rf P\ UeVeaUch iV WR eVWabliVh aQ
effecWiYe PeWhRd Rf WaUgeW WUaiQiQg WhURXgh Whe XVe Rf a cRdiQg SURWRcRl, Zhich ViPXlWaQeRXVl\
SURYeV a beaUded dUagRQ¶V cRgQiWiYe SRWeQWial iQ aUeaV VXch aV leaUQiQg, aQd VSaWial cRgQiWiRQ.
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TiWle: Use of Accelerometers to Determine Gait Irregularity

Examining a patient’s gait can give more insight into the patient’s condition. One method to
aVVeVV a gaiW iV WhURXgh acceleURPeWeUV. GaiW aVVeVVPeQWV caQ be dRQe ZiWh a PRWiRQ caSWXUe
caPeUa, bXW a leVV iQYaViYe aSSURach, VXch aV acceleURPeWeUV, ZRXld allRZ fRU bURadeU XVe.
The objective of this study is to differentiate gait irregularity through the use of an
accelerometer. It is predicted that variations in time between successive steps will identify gait
irregularities. A rectangular area will be set up with accelerometers lined up on one long side
of the rectangle. A subject with no conditions will walk around the square simulating five gait
irregularities. Another trial will be run with a natural gait as a control. The accelerometers will
record ground force data. The ground force data will be analyzed in MATLAB to remove
backgURXQd QRiVe aQd PaQiSXlaWe Whe daWa.  The daWa VhRZed a VlighW diffeUeQce beWZeeQ a
QRUPal gaiW¶V WiPe beWZeeQ VXcceVViYe VWeSV aQd WhaW Rf a ViPXlaWed gaiW iUUegXlaUiW\. ThiV Zill
allow accelerometers to be used in a wider range of situations, such as home use. Home use
gives more data, resulting in a better gait assessment. With more knowledge about gaits,
Pedical SURfeVViRQalV Zill be able WR giYe beWWeU caUe, VXch aV a Sh\Vical WheUaSiVW giYiQg PRUe
specific treatments. Additionally, eventually, accelerometers can be used to create a wearable
gaiW aVVeVVRU, allRZiQg fRU ZideVSUead XVe.
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TiWle: Analyzing the Role of Sonic Hedgehog Signaling in Germinal Center B-Cells by Single
Cell RNA-Sequencing

The germinal center (GC) is a stem-cell like niche crucial to the creation and proliferation of a
type of lymphocyte, GC B-cells, that provide effective humoral immunity to protect against
unique and recurring pathogens. While GC B-cells have the potential to differentiate into
antibody-secreting plasma B-cells, memory B-cells, or to undergo self-renewal, which each
serve unique functions, the factors that regulate GC B-cell differentiation are unclear. This is
crucial as B-cells are necessary to the immune response. If the factors that induce B-cells to
become memory B-cells are better understood, vaccines can more effectively target viruses,
and in the same way, target plasma cells in treatments. In this project, I propose that the Sonic
Hedgehog (SHH) signaling pathway, a molecular process that results in a transcriptional
change, is necessary to prepare GC B-cells to differentiate. Last year, I used
iPPXQRflXRUeVceQce VWaiQiQg RQ l\PSh QRde WiVVXe VaPSleV WR QRWe Whe e[iVWeQce Rf cellV WhaW
demonstrated characteristics of both early plasma B-cells (cytosolic Ig+) and self-renewal
cells (bc16+). This year, using Single Cell RNA-sequencing data from “Novel specialized cell
state and spatial compartments within the germinal center”, I clustered B-cell data sets using
the Louvain method in R with guidance, producing 8 clusters. Of the clusters that expressed
SHH, expression levels did not indicate a clear fate of a plasma, memory B-cell, or self-
renewal cell. In both methods, these cell populations, while not previously recognized as a
diVcUeWe VXbVeW ZiWhiQ geUPiQal ceQWeUV, likel\ UeSUeVeQW a cUXcial WUaQViWiRQal VWage UeliaQW RQ
SHH signaling.
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TiWle: Developing an Adhesive Constructed from a Maize-based Matrix Mixed with Chondrus
crispus Carrageenan and Determining its Solubility in Saltwater

Epoxy and acrylic based bandages present a bio-hazardous, non-biodegradable waste product.
With the amount of trash in the ocean accumulating at an alarming rate, the need for plastics
requires mitigation. A biodegradable adhesive would eliminate the annual production of tens
of millions of pounds of epoxy. The goal of this research project is to develop an adhesive
made from organic material to replace the plastic bandage adhesive; the project will test the
solubility of the adhesive in seawater. Cornstarch and carrageenan extracted from Chondrus
crispus (Irish Moss) were used for the adhesive matrix. The carrageenan was extracted by first
heating the seaweed in a 60% calcium hydroxide solution at 60℃ for 60 minutes, then boiling
the seaweed in a 5% potassium chloride solution for 20 minutes. The carrageenan was then
added to a bowl containing cornstarch, water, and corn syrup. The adhesive is placed in 0.5-L
Rf VeaZaWeU.  The aYeUage deQViW\ Rf Whe WRS la\eU, Whe bRWWRP, aQd Whe Piddle Rf Whe ValWZaWeU
is recorded for data collection, and biodegradation is analyzed through salt fractionation. Two
of the three densities both reached a density of 1.05g/mL, but one density reached 1.07g/mL.
One problem raised by this project is the adhesion of the mixture. The epoxy and acrylate
baQdage adheViYe ZaV PXch PRUe adheViYe WhaQ Whe RUgaQic adheViYe, adheUiQg WR aUWificial
skin for about 750 more minutes. The adhesive became moldy after three weeks at room
WePSeUaWXUe, WheUefRUe aQRWheU SUeVeUYaWiYe iV Qeeded iQ RUdeU WR iQcUeaVe Whe SUacWicaliW\ Rf
Whe adheViYe.
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TiWle: Low-Pressure Application of Metal Nanoparticles to Soybean Seeds to Provide  Increased
Resistance to Fusarium virguliforme

FXVaUiXP YiUgXlifRUPe iV a PajRU SaWhRgeQic fXQgXV WhaW affecWV a30% Rf glRbal fRRd cURSV
annually,  resulting in plant yellowing, wilting, stunting, and death. While current treatments
fRU cURS diVeaVe RffeU  YaU\iQg leYelV Rf effecWiYeQeVV, Whe PRVW SURPiVe lieV iQ SUe-WUeaWPeQW
methods that would bolster the plant’s  immune system. Recent research has suggested that
PeWal R[ide QaQRSaUWicleV Pa\ SURYide iPPXQe-bRRVWiQg effecWV fRU healWh\ SlaQWV agaiQVW
Fusarium wilt, however methods for their inclusion onto and into the plant remain unclear. In
this research, copper nanoparticles (CuNPs, 10-40nm) were introduced to  (model) soybean
seeds via an innovative 10-minute, reduced pressure (0.1atm) soaking within a 500ppm CuNP
solution in deionized water. SEM and EDS analyses confirmed the successful integration of
the CuNPs  below the seed coat, into the radicle and endosperm. Three-week growth
experiments with these CuNP  seeds, as well as normal/dry, and low-pressure (in water) seeds,
were conducted for healthy and Fusarium-inoculated plants. While all seed types germinated
in 10 days, introduction of Fusarium to normal-seed  plants caused wilting, with 25.4% and
50% decline in plant growth and biomass, respectively. Conversely,  low-pressure-infused
CXNP Veeded SlaQWV SURdXced a3.5% iQcUeaVe iQ SlaQW gURZWh UelaWiYe WR QRUPal,  healWh\
plantings, and as much as 39% and 106% increases in growth height and plant biomass
UeVSecWiYel\,  UelaWiYe WR QRUPall\-Veeded SlaQWV VXffeUiQg fURP FXVaUiXP ZilW. TheVe
cRllecWiYe UeVXlWV highlighW Whe  efficac\ Rf Whe QeZl\-deYelRSed, lRZ-SUeVVXUe aSSlicaWiRQ Rf
500SSP CXNPV iQWR VeedV WR SURPRWe iQcUeaVed cURS biRPaVV, Zhile acWiQg aV a SUe-ePeUgeQW
WR iQhibiW Whe effecWV Rf FXVaUiXP YiUgXlifRUPe.
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TiWle: DeeS YeQRXV iQWeUYeQWiRQ VXUgeUieV fRU lRZeU e[WUePiWieV iQ RXW-SaWieQW RfficeV dR QRW
cUeaWe addiWiRQal cRPSlicaWiRQV cRPSaUed WR hRVSiWal VeWWiQg

Approximately 30 million of Americans suffer from chronic venous insufficiency. Although
many may not realize this due to a variety of the symptoms, this means that the blood that
flRZV WR RQe¶V e[WUePiWieV iV XQable WR WUaYel efficieQWl\. The V\PSWRPV caQ be aV Pild aV a biW
Rf VZelliQg WR aV VeUiRXV aV XlceUV WhaW caQ geW iQfecWed aQd lead WR aPSXWaWiRQ. ThRXgh
e[WUePe, WheUe aUe iQWeUYeQWiRQV WhaW caQ be dRQe WR helS UeYeUVe WheVe effecWV b\ UeVWRUiQg
SURSeU blRRd flRZ. TheVe SURcedXUeV UeTXiUe a caWheWeU WR be iQVeUWed iQWR Whe SaWieQW¶V YeiQV,
VR WhaW eiWheU a ballRRQ caQ be XVed WR iQflaWe aQd eliPiQaWe Whe blRckage, RU VR a VWeQW (PeWal
cage) can be used to hold the vein open, allowing the blood to properly flow. Although these
aUe ViPSle SURcedXUeV, WheUe iV SeUViVWeQW feaU WhaW iW iV QRW Vafe WR haYe WheVe SURcedXUeV
performed in an outpatient setting and that hospital settings are safer options. However, out of
the 539 selected patients, we found that there were no hospitalizations within 6 weeks of the
SURcedXUe iQ aQ RXWSaWieQW VeWWiQg, iQdicaWiQg WhaW Whe SURcedXUeV aUe Vafe WR be cRQdXcWed iQ
the outpatient offices, as well as hospitals. Our study shows that patients should feel
comfortable having their procedures done outside of a hospital. With the increased risk of
caWchiQg a YaUieW\ Rf diffeUeQW YiUXVeV aQd iQfecWiRQV iQ hRVSiWalV, QRW RQl\ dReV haYiQg a
SURcedXUe iQ aQ RXWSaWieQW Rffice UePRYe WhiV UiVk, bXW Whe SURcedXUeV aUe alVR VafeU fRU
SaWieQWV.
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TiWle: Investigating the Efficacy of Cannabidiol on the Elongation Time of Coagulation to
Mitigate Intravascular Blood Clots

This project was designed to investigate the efficacy of cannabidiol distillates (CBD) on the
elRQgaWiRQ WiPe Rf Whe cRagXlaWiRQ caVcade. The cRagXlaWiRQ SURceVV iV e[WUePel\ iPSRUWaQW,
hRZeYeU, VRPeWiPeV Whe hePRVWaViV PechaQiVP failV, Zhich leadV WR Whe fRUPaWiRQ Rf
unnecessary blood clots which remain in the bloodstream. Many medical conditions can arise
fURP WheVe XQZaQWed lRRVe clRWV, iQclXdiQg deeS YeiQ WhURPbRViV aQd SXlPRQaU\ ePbRliVP.
TUeaWPeQWV fURP cRQdiWiRQV like WhiV iQclXde blRRd WhiQQeUV VXch aV ZaUfaUiQ aQd cRPSUeVViRQ
stockings. It is proposed that CBD’s wide-ranging therapeutic properties include coagulation
mitigation. The cannabidiol distillate used in this project is certified 0% THC content. To
evaluate the CBD/coagulation cascade relationship a series of prothrombin time tests (PTT)
with CBD ranging from 0.1ml to 0.3 ml to provide a definitive conclusion that CBD can
mitigate coagulation cascade destabilization.

The average PTT results acquired in this experiment are as follows: 29.19 seconds, 28.61
seconds, and 21.83 seconds. Compared to the controls ranging from 11.23 to 13.81 seconds,
Whe daWa SURYeV WhaW caQQabidiRl diVWillaWeV dReV iQ facW SURlRQg Whe clRWWiQg WiPe b\ XS WR
129%, which proves that CBD can be utilized to treat life-treating conditions such as DVT and
SXlPRQaU\ ePbRliVP. ThiV UeVeaUch caQ eaVil\ be fXUWheUed b\ e[SlRUiQg effecWiYe deliYeU\
methods of CBD into the bloodstream. In addition, new experiments can be performed in
order to test the effects of different forms of CBD on the clotting system, such as crystalline
CBD isolate or cannabis salt.
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TiWle: Investigating the Efficacy of Cannabidiol on the Elongation Time of the Coagulation
Cascade to Mitigate Intravascular Clots.

ThiV SURjecW ZaV deVigQed WR iQYeVWigaWe Whe efficac\ Rf caQQabidiRl RQ Whe elRQgaWiRQ WiPe Rf
Whe clRWWiQg V\VWeP.  The cRagXlaWiRQ SURceVV iV e[WUePel\ iPSRUWaQW, hRZeYeU, VRPeWiPeV Whe
hePRVWaViV PechaQiVP failV, Zhich leadV WR Whe fRUPaWiRQ Rf XQQeceVVaU\ blRRd clRWV WhaW
remains in the bloodstream. Many medical conditions can arise from these unwanted loose
clRWV, iQclXdiQg deeS YeiQ WhURPbRViV aQd SXlPRQaU\ ePbRliVP. TUeaWPeQWV fURP cRQdiWiRQV
like this include blood thinners such as warfarin and compression stockings. However, since
caQQabidiRl haV gaiQed Whe aWWeQWiRQ Rf UeVeaUcheUV ZRUldZide dXe WR iWV Zide-UaQgiQg
WheUaSeXWic SURSeUWieV, iWV effecWV RQ cRagXlaWiRQ ZeUe WeVWed b\ cRQdXcWiQg a VeUieV Rf
prothrombin time tests with different concentrations of CBD in order to prove that this
VXbVWaQce caQ diVVRlYe iQWUaYaVcXlaU blRRd clRWV.

The cannabidiol oil used in this project was “solely produced from sustainably grown organic
hemp that has been registered and approved by the Colorado Department of Agriculture.” In
addition, all of their products are derived from CDA-licensed hemp and none of it contains
THC.

The daWa cRllecWed iQ WhiV e[SeUiPeQW VhRZV WhaW caQQabidiRl dReV SURlRQgaWe Whe clRWWiQg WiPe,
which proves that CBD can be utilized to treat life-treating conditions such as DVT and
SXlPRQaU\ ePbRliVP. ThiV UeVeaUch caQ eaVil\ be fXUWheUed b\ e[SlRUiQg Vafe Za\V WR Pake
the CBD enter the bloodstream. In addition, new experiments can be performed in order to test
the effects of different forms of CBD on the clotting system, such as crystalline CBD isolate
RU caQQabiV ValW.
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TiWle: The Biofilm Promoting Nature of Bacteriophages in In-Vitro Escherichia coli Biofilms

Antibiotic-resistant bacteria are a growing threat to many healthcare institutions throughout
Whe ZRUld. EVcheUichia cRli (E. cRli) iV a bacWeUia WhaW RfWeQ deYelRSV aQWibiRWic-UeViVWaQce aQd
is a common catheter-associated antibiotic-resistant urinary tract infection (CAUTI) causing
bacWeUia. DXe WR E. cRli¶V abiliW\ WR VXUYiYe aQWibiRWic adPiQiVWUaWiRQ aQd fRUP biRfilPV, WheUe
haV beeQ a UeQeZed iQWeUeVW WR deYelRS QeZ WUeaWPeQWV. The XVe Rf bacWeUiRShageV (YiUXVeV WhaW
RQl\ iQfecW bacWeUia) aV a SRWeQWial WUeaWPeQW fRU aQWibiRWic-UeViVWaQW iQfecWiRQV, VXch aV E. cRli
CAUTI, are a promising alternative to conventional antibiotics. This study seeks to determine
the efficacy of bacteriophages when breaking down E. coli. biofilms. It is hypothesized that
Whe bacWeUiRShageV Zill be able WR bUeak dRZQ E. cRli biRfilPV aQd deVWUR\ all RU VigQificaQWl\
UedXce Yiable cellV ZiWhiQ Whe biRfilP. The iQdeSeQdeQW YaUiable iV Whe bacWeUiRShage WUeaWPeQW
aQd Whe deSeQdeQW YaUiable iV Whe aPRXQW Rf E. cRli. l\ViV. The cRQWURlV aUe Whe E. cRli.
Biofilms that are not treated with bacteriophages. Each trial will be tested in triplicate and
grown in pooled human urine. After a set incubation period, bacteriophages are added to the
experimental trials. All trials then go through a MTT assay to enumerate the amount of viable
cells within the biofilms. The results are analyzed to determine the cell viability from the MTT
aVVa\. CXUUeQW daWa WUeQdV dR QRW VXSSRUW Whe h\SRWheViV. The UeVXlWV Rf WhiV VWXd\, if VhRZQ WR
have a high efficacy, will provide a new treatment for E. coli CAUTI.

SWXdenW Name(V): A. Tischer

AbVWracW:

248
Word CoXnW

1. As a part of this research project, the student directly handled, manipulated, or interacted with (check
all that apply):
                                   human subjects                  potentially hazardous biological agents
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. Student independently performed all procedures as outlined in this abstract.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) ME

ProjecW
NXmber
3028

CSEF Official AbVWracW and CerWificaWion Fair CaWegor\

LS



TiWle: Comparison of Potential for Coastal Marine Macroalgae to Absorb Excess Nitrate in
Runoff

TheUe haV beeQ a UeceQW UeVXUgeQce Rf iQWeUeVW iQ hXPaQ iPSacW iQ cRaVWal RceaQ ZaWeUV fRU a
variety of reasons. It has long been known that nitrogen runoff is one of the largest
cRQWUibXWRUV WR WhiV iPSacW, bXW QaWXUal ViQkV aQd PiWigaWiRQ WechQiTXeV haYe beeQ gUeaWl\
XQdeUVWXdied iQ P\ RSiQiRQ. The VSecieV Rf QiWURgeQ eQWeUiQg RXU ZaWeUZa\V aQd Whe abiliW\ Rf
known nitrogen users, marine macroalgae (Ulvales), were both put to the test in this study to
evaluate potential natural remediation of this runoff issue. Replicated studies compared algal
deQViW\ WR QiWUaWe UePRYal iQ a cRQWURlled VeWWiQg. The idea ZaV WhaW WhiV cRXld helS cUeaWe a
cleaUeU SicWXUe Rf SRVVible ViQkV fRU QiWUaWe UXQRff iQ cRaVWal ZaWeUV. The QeaU iPPeaVXUable
aPRXQW Rf QiWUaWe UePRYal lead WR a feZ cRQclXViRQV (S>0.05, 0.05 = ܤ). The idea Rf VSecieV
specific removal of nitrogen runoff is not new in the literature (Heathwaite and Johnes, 1998),
aQd UaiVeV TXeVWiRQV fRU fXWXUe VWXdieV abRXW ZheWheU caSaciW\ Rf QaWXUal ViQkV fRU hXPaQ
iPSacW caQ be a SURdXcW Rf ZhaW Whe algae haYe beeQ cRQdiWiRQed WR e[SeUieQce. The\ aUe
possibly exposed to ammonium nitrate as opposed to NO3, and selectively removing other
species of nitrogen not as commonly found in fertilizer runoff thereby explaining the lack of
QiWUaWe UePRYal heUe. The RWheU SRVVible fXWXUe aSSlicaWiRQ Rf WheVe fiQdiQgV lieV iQ
aTXacXlWXUe, aQd Whe XVe Rf algae ZhR aUe VelecWiYel\ UePRYiQg chePical VSecieV iQ algae
VcUXbbeUV WR QaWXUall\ balaQce aTXaUiXP WaQkV.
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TiWle: Studies on the ecological effects of COVID-19 and its future implications on the
ePeUgeQce Rf diVeaVe, UeSeUcXVViRQV RQ habiWaWV, aQd SUeVeQce Rf Zildlife

Beginning in December 2019, COVID-19 has forced many into their homes and out of their
jobs. COVID-19 is an infectious disease that is spread through droplets when people cough or
sneeze. Because of the pandemic, people have been forced to stay in their homes for several
months. Although the coronavirus has devastated the world in terms of economic and social
life, iW haV had a feZ SRViWiYe effecWV aV Zell, RQe Rf WheP beiQg eQYiURQPeQWal. The SXUSRVe Rf
this research is to analyze the effects of the coronavirus on the health of wildlife and its long-
WeUP effecWV RQ Whe eQYiURQPeQW. ThURXgh WhiV UeVeaUch, VcieQWiVWV Zill be able WR UeeYalXaWe
eQYiURQPeQWal VWaQdaUdV WR effecWiYel\ cRQWURl cliPaWe chaQge aQd RWheU iVVXeV WhaW SlagXe Whe
environment. To arrive at the results, I used a list of overarching questions to guide my
research. Once I compiled my research, I made sure to cross reference with other sources to
ensure my results are valid. If there were any discrepancies, I redid that section of the
research. Through my research, I found that the COVID-19 pandemic definitely helped
improve environmental conditions. Because of the coronavirus, wildlife has begun to
reemerge in areas that were previously uninhabited. Additionally, air pollution levels have
e[SeUieQced a decliQe dXe WR Whe lack Rf hXPaQ acWiYiW\. NRW RQl\ aiU SRllXWiRQ leYelV haYe
been affected, but so has light pollution and noise pollution. With fewer cars, buses, and
WUaiQV, VeiVPRPeWeUV haYe begXQ WR PeaVXUe lRZeU leYelV Rf YibUaWiRQV.
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TiWle: The Effect of Different Types of Media on Empathetic Behavior

ElePeQWV iQ QaUUaWiYe ficWiRQ caQ fRVWeU ePSaWheWic deYelRSPeQW WhURXgh WUaQVSRUWaWiRQ iQWR a
VWRU\. TUaQVSRUWaWiRQ iV ZheQ VRPeRQe e[SeUieQceV high iPageU\, aQd iV ePRWiRQall\
iPSacWed. CRPSRQeQWV Rf ePSaWh\ iQclXde ePSaWheWic cRQceUQ, SeUVRQal diVWUeVV, faQWaV\, aQd
SeUVSecWiYe WakiQg. The SXUSRVe Rf WhiV e[SeUiPeQW iV WR ideQWif\ ZheWheU YieZiQg a QaUUaWiYe
ficWiRQ filP RU UeadiQg a VhRUW VWRU\ lead WR a gUeaWeU leYel Rf ePSaWh\. The filP aQd UeadiQg
were based on the same story: "The Man Who Planted Trees" by Jean Giono. One group of
cRllege VWXdeQWV UeceiYed Whe ficWiRQ UeadiQg, aQRWheU YieZed Whe 30 PiQXWe filP, aQd aQRWheU
Uead a QRQficWiRQ aUWicle abRXW geQWUificaWiRQ. Each SaUWiciSaQW aQVZeUed VRPe ViPSle
cRPSUeheQViRQ TXeVWiRQV WR cRQfiUP WheiU XQdeUVWaQdiQg, aQd WheQ aVVeVVed WheiU ePSaWh\
XViQg diffeUeQW TXeVWiRQQaiUeV. The\ Sla\ed a URXQd Rf dicWaWRU gaPe WR aVVeVV WheiU SURVRcial
life, cRPSleWed a QaUUaWiYe eQgagePeQW Vcale, aQ ePRWiRQal eQgagePeQW Vcale, aQd fiQall\ Whe
iQWeUSeUVRQal UeacWiYiW\ iQde[ Zhich had fRXU VXbVcaleV, each PeaVXUiQg a VeSaUaWe cRPSRQeQW
of empathy. So far data has shown that the fiction reading led to a higher measure of prosocial
life, SaUWiciSaQWV ZeUe PRUe eQgaged ZiWh Whe filP, aQd SeRSle gaiQed PRUe ePSaWh\ fRU
diVWUeVV Rf RWheUV ZiWh QRQficWiRQ.

In today’s day and age with more online interactions,  it is important for people to be able to
cRQQecW ZiWh RWheUV aQd gURZ healWh\ UelaWiRQVhiSV. FilP PakeUV aQd VWRU\ ZUiWeUV caQ alVR
cRQWiQXe WR deYelRS WheiU chaUacWeUV  WR eQcRXUage ePSaWh\ WhURXgh WUaQVSRUWaWiRQ, Zhich caQ
WUaQVlaWe iQWR Ueal life behaYiRU.
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TiWle: The Effects of a Bacillus and Trichoderma Inoculant and Lepidium Sativum on the pH and
Microbial Recolonization of Low Intensity Burned Soil

This experiment examined the role that inoculants and plant growth play in soil recolonization
after a fire. To answer this question, soil with an average pH of 5.35 was burned for 3 hours at
low intensity. Sticks, leaves, and other organic material were placed on the soil for a steady
fire. A week after the fire, unburned and burned soil were cultured. The soil samples were
cultured again a week after the inoculant and Lepidium Sativum were placed in. The pH of
both soils was taken 6 months after the fire and 20 days after the inoculant and Lepidium
Sativum were in the soil samples. In general, burned soil had a greater microbial population
than unburned soil. This pattern was also detectable after Lepidium Sativum and the inoculant
were in the soil. Burned soil with Lepidium Sativum did not differ in pH greatly from burned
soil with the inoculant. The same pattern was seen when comparing the pH of unburned soil
growing Lepidium Sativum and with the inoculant. Burned soil continuously had more
alkaline pH values. The overall microbial population of the burned soil was greater after
bXUQiQg aQd cRQWiQXed WR dRPiQaWe XQbXUQed VRil VaPSleV UegaUdleVV Rf beiQg iQRcXlaWed RU
growing Lepidium Sativum. With increasing fires worldwide, soil microbial populations will
be gUeaWl\ affecWed. PRVVible VhRUW-WeUP VRlXWiRQV WR aid lRZ-iQWeQViW\ bXUQed VRil ZRXld be WR
add aQ iQRcXlaWiRQ WR Whe VRil. ThiV PighW QRW aSSl\ WR high-iQWeQViW\ fiUeV Zhich aUe PRUe
deWUiPeQWal WR VRil VXbVWUaWe, fXQgi, aQd bacWeUia.
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TiWle: Tumor Reversion in Claudin-low Triple Negative Breast Cancer

Triple negative breast cancer (TNBC) is a clinically challenging disease that makes up
approximately 12% of all breast cancers. TNBC is characterized by a lack of expression of the
ReVWURgeQ aQd SURgeVWeURQe UeceSWRUV aV Zell aV a lack Rf hXPaQ eSideUPal gURZWh facWRU
receptor 2 (HER2) amplification. Expression in these receptors are commonly utilized in
targeted and hormone therapies, but are ineffective for TNBC, limiting treatment options to
aggressive chemotherapy and surgery. Within this group, claudin-low (CL) TNBC lacks basal
markers and expresses low levels of claudin proteins and E-cadherin. CL TNBC has one of the
ZRUVW SURgQRVeV Rf all VXbW\SeV dXe WR iWV high chePRUeViVWaQce aQd PeWaVWaWic abiliWieV.
TXPRU UeYeUViRQ, Whe SURceVV iQ Zhich Whe caQceURXV cellV lRVe WheiU PaligQaQW SheQRW\Se, iV
RfWeQ RYeUlRRked iQ caQceU WUeaWPeQW. The RbjecWiYe Rf WhiV SURjecW iV WR deUiYe Whe geQeV WhaW
potentially control this reversion process to fuel a better treatment option in CL TNBC. Using
RNA-Seq data in TNBC and normal cell lines, such genes were investigated. By utilizing
biRiQfRUPaWicV WRRlV WR fiQd Whe fXQcWiRQall\ eQUiched diffeUeQWiall\ e[SUeVVed geQeV, WheiU
transcription factors, and upstream master regulators, a static core TNBC intracellular network
ZaV cRQVWUXcWed. FXUWheU aQal\ViV WhURXgh a V\VWePV cRQWURl aSSURach ideQWified Whe geQeV
dUiYiQg Whe lRQg-WeUP behaYiRU Rf Whe cellV aQd geQeV WhaW caQ SRWeQWiall\ iQdXce WXPRU
UeYeUViRQ. TheVe UeVXlWV QRW RQl\ VhRZ Whe aSSURSUiaWe geQeV fRU SRWeQWial WXPRU UeYeUViRQ, bXW
diVSla\ hRZ WhiV W\Se Rf VWUXcWXUal aQal\ViV caQ \ield SURPiViQg caQdidaWeV fRU WaUgeWV iQ fXWXUe
caQceU WheUaSieV.
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TiWle: Mispositioned Myonuclei likely contribute to Muscle Fatigue

Muscular dystrophies (MDs), characterized by progressive muscle wasting, are associated
with 1 in 2,500 deaths in the United States. Although there are treatments that slow the
SURgUeVViRQ, WheVe diVRUdeUV lead WR eaUl\ deaWh XVXall\ dXe WR caUdiac RU UeVSiUaWRU\ failXUe.
Many muscle diseases are characterized by mispositioned nuclei within the muscle fibers that
are thought to impair muscle function. It is unclear whether diseased muscles fail to function
SURSeUl\ dXe WR Whe iQabiliW\ Rf Whe affecWed P\RfibeUV WR e[eUW VXfficieQW fRUce, RU if WhRVe
PXVcleV e[SeUieQce iQcUeaVed PXVcle faWigXe PRUe TXickl\. TR addUeVV WhiV TXeVWiRQ, Ze XVed
Drosophila melanogaster, a model organism that is 60% homologous to humans, to more
closely examine the locomotive behavior of mutant larvae. We either overexpressed or
kQRcked dRZQ WhUee cUiWical geQeV kQRZQ WR be UeTXiUed fRU cRUUecW P\RQXcleaU SRViWiRQiQg,
Bsg25D, dmyc, and Ran, in the muscle tissue using the Gal4-UAS expression system to
simulate instances of muscle disease. We then assessed the locomotive speed of the larvae and
fRXQd WhaW Whe PXVcle-iPSaiUed laUYae QRW RQl\ PRYed VlRZeU, bXW Whe\ VWRSSed PRUe
fUeTXeQWl\ WhaQ cRQWURlV, VXggeVWiQg WhaW PXVcle faWigXe iV likel\ RccXUUiQg. TheVe daWa
highlighW aQ iPSRUWaQW diVWiQcWiRQ WhaW haV lRQg elXded UeVeaUcheUV aQd VhedV lighW RQ Whe
mechanisms that lead to muscle disease. With this information, we can now work towards
ideQWif\iQg WheUaSieV, bRWh geQeWic aQd Sh\Vical, WhaW VSecificall\ addUeVV iPSURYiQg PXVcle
eQdXUaQce iQVWead Rf PeUel\ iQcUeaViQg a SaWieQW¶V UaQge Rf PRWiRQ WR SURYide a beWWeU TXaliW\
aQd SURlRQged life fRU affecWed iQdiYidXalV.
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TiWle: Rapid, Noninvasive, Fluorescence-Based Detection for Elevated Levels of Nitric Oxide in
Exhaled Breath, As a Marker for Hazardous PM2.5 Exposure

TheUe iV a cleaU cRUUelaWiRQ beWZeeQ SURlRQged e[SRVXUe WR aPbieQW fiQe SaUWicXlaWe PaWWeU
(PM2.5) and the development of lethal disease. Today, there exists no personalized,
quantifiable measure to gauge an individual’s exposure to PM2.5 other than generalized tools.
PM2.5-induced constriction of lung airways leads to elevated NO levels produced in the lungs
to fight inflammation. Accordingly, excess concentration of NO (40+ ppb in adults, 25+ ppb
in children) can be a viable breath biomarker for the indication of PM2.5-induced lung
inflammation. Herein, an inexpensive, portable, rapid, and temperature-independent breath
detection kit for PM2.5 exposure was developed, based on smartphone-detection of NO-
induced luminescence of DAF-2 (diaminofluorescein-2). Upon exposure to NO, DAF-2 is
converted to highly luminescent DAF-2T (exc/em 485/530nm), which acts as a positive
iQdicaWRU fRU eleYaWed bUeaWh NO leYelV dXe WR PM2.5 e[SRVXUe. TR begiQ, 8 ȝl Rf 50Xg/Pl
DAF-2 was embedded onto a filter-paper-based detection card, which was found to be stable
when stored at room temperature (via repeated FTIR analyses). A linear relationship between
60ml of 0-1000ppb NO breath concentrations and DAF-2T detector illumination was
established, first via surface-luminescence spectroscopy, and later with Smartphone images,
taken with 490/560nm bandpass filters, for the flash and camera, respectively. A Smartphone
application rapidly converts the detection card images (DAF-2 blank versus breath, NO-
induced DAF-2T image) to green-color values, with a written algorithm determining the NO-
bUeaWh cRQceQWUaWiRQ dRZQ WR 10SSb. TheVe UeVXlWV aUe WiPe-VWaPSed aQd VhaUed, alRQg ZiWh
GPS cRRUdiQaWeV, WR bXild liYe PM2.5 e[SRVXUe WUeQdV, aW a SeU-WeVW cRVW Rf a$5.
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TiWle: Which is the more efficient at bioremediating oil spills while factoring in salinity, algae,
Ril hXQgU\

bacWeUia, RU a cRPbiQaWiRQ Rf bRWh.

I am doing this project because oil spills that occur in fresh water and marine environments
are harmful to the organisms. I wanted to research if algae were a viable source to
bioremediate oil spills in fresh water and marine ecosystems.  I used various types of fresh
water algae and 2 types of salt water algae.  I wanted to see if there was any difference
beWZeeQ Whe WZR W\SeV ZheQ iW caPe WR SRWeQWiall\ UePediaWiQg Ril VSillV iQ fUeVhZaWeU aQd/RU
marine environments versus oil consuming bacteria.   Based upon literature information I
ZRXld SUedicW WhaW algae ZRXld be a beWWeU WRRl fRU Whe biRUePediaWiRQ Rf Ril VSillV iQ
fUeVhZaWeU eQYiURQPeQWV.  CeQWUifXge WXbeV ZeUe XVed.  The\ ZeUe filled ZiWh ZaWeU, Ril, aQd
Whe YaUiRXV algae, cRYeUed ZiWh SlaVWic ZUaS WR cRQWURl ZaWeU eYaSRUaWiRQ.  SPall hRleV ZeUe
SRked WhURXgh he cleaU ZUaS WR allRZ fRU aeUaWiRQ.  The VaPe SURcedXUe ZaV XVed fRU Whe
bacteria, with the exception that the cap was on, making it a closed system.  Weight was taken
on day 0 and again on day 15.  Based on mass and the results of the hydrocarbon detection
VWUiSV, Whe algae ZaV able WR bUeak dRZQ Whe Ril Whe beVW.
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TiWle: Testing For Arsenic Contamination in Well Water, Municipal Water, and Agricultural
PURdXcWV

Arsenic levels have been present in high levels in soil and water throughout New England due
to both natural causes and man-made contamination. It is hypothesized that there will be
higheU aUVeQic cRQceQWUaWiRQ iQ agUicXlWXUal SURdXcWV cRPSaUed WR PXQiciSal ZaWeU aQd Zell
ZaWeU becaXVe if agUicXlWXUal SURdXcWV aUe iUUigaWed ZiWh aUVeQic cRQWaPiQaWed ZaWeU, WheQ iW
will result in arsenic gathered in the soil and crops.       1. I first used the Hach testing kit to
WeVW fRU aUVeQic cRQWaPiQaWiRQ iQ Zell YV PXQiciSal ZaWeU. M\ YaUiableV ZeUe PXQiciSal aQd
well water from New York, Connecticut and Maine. Second, I used the Chemsee testing kit to
test for arsenic in agricultural products. My variables were Brown Rice, Apple Cider, Apples
(red and golden), and distilled water. It was essential to liquidize each sample before
beginning the experiment.     2. This is a completed project. I found that there was no arsenic
SUeVeQW iQ Whe Zell aQd PXQiciSal VaPSleV. M\ h\SRWheViV ZaV VXSSRUWed WhaW agUicXlWXUal
products would have the highest level of arsenic because Cortland apples and Uncle Ben’s
Brown rice had an arsenic level of 10ppb. These results show that the the state permitted level
of arsenic (10ppb) and the filters are adequate and effective.     3. Although my samples did
not go past the set arsenic level limit, I am curious as to what steps farmers/agricultural food
VRXUceV caQ Wake WR eQVXUe WhaW Whe\ haYe a cleaQ iUUigaWiRQ V\VWeP WR faciliWaWe Whe lRZeVW leYel
of arsenic possible in their crops/products?
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TiWle:   An economically feasible application of germicidal irradiation to Personal Protective
ETXiSPeQW

The SXUSRVe Rf WhiV SURjecW ZaV Whe deYelRSPeQW Rf a QRYel, ecRQRPicall\ feaVible deYice
caSable Rf eQgeQdeUiQg geUPicidal iUUiWaWiRQ RQ bacWeUia cXlWXUeV deYelRSed fURP XVed
PeUVRQal PURWecWiYe ETXiSPeQW iQ ecRQRPicall\ XQdeUVeUYed aUeaV Rf Whe ZRUld.  The
procedure testing the device was conducted in two phases: bacterial control, and UVC
implementation.  In the former, individual pieces of PPE were inoculated with a K-12 strain of
EVcheUichia cRli, aQd WheQ VZabbed, ZiWh WhaW bacWeUia cXlWiYaWed aQd RbVeUYed RQ a gURZWh
plate.  In stage two, PPE was again inoculated with the strand, but then subject to 270 nm of
UVC radiation via my apparatus.  This process was observed at separate intervals of 5, 30, and
60 minutes.  After exposure, the bacteria from the PPE was subsequently swabbed, cultivated,
and observed and a comparative analysis against the control groups conducted.  At the
conclusion of statistical analysis, results indicate that this economical UVC irradiation
aSSaUaWXV iV a feaVible RSWiRQ fRU XVe Rf geUPicidal iUUiWaWiRQ RQ XVed PPE ZiWh Whe gRal Rf
UeXVe aQd VaQiWaWiRQ.
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TiWle: Optogenetic Stimulation of Neurons in the Brain to Treat Parkinson's Disease

10 PilliRQ SeRSle ZRUldZide VXffeU fURP PaUkiQVRQ¶V DiVeaVe (PD). The URRW caXVe Rf PD iV
the degeneration of dopaminergic neurons, causing tremors and slowed movement. A current
WUeaWPeQW fRU PD iV deeS bUaiQ VWiPXlaWiRQ, ZheUe a laUge hRle iV dUilled iQWR Whe VkXll WR
implant electrodes. However, this invasive process prevents older patients with PD from
receiving this treatment. In addition, the drug Levodopa can cause dyskinesias. Therefore, a
noninvasive method using light to treat PD was explored. Light can be used to stimulate
geQeWicall\ PRdified QeXURQV e[SUeVViQg a lighW VeQViWiYe SURWeiQ, WheUefRUe cRQWURlliQg WheiU
activity levels. It was hypothesized that the activity levels of genetically modified neurons can
be PRdXlaWed XViQg lighW. TR WeVW WhiV h\SRWheViV, a WeVW deYice WhaW cRXld gURZ QeXURQV aQd
UecRUd WheiU acWiYiW\ leYelV ZaV deVigQed aQd fabUicaWed, aQd QeXURQV PRdified WR UeVSRQd WR
blue light were cultured. Blue light was used to stimulate the neurons, and yellow light was
XVed aV a cRQWURl. FUeTXeQc\ aQd dXW\ c\cle ZeUe adjXVWed iQ beWZeeQ WUialV. The QeXURQal
activity was then recorded and digitized, and Matlab was used to average signals and perform
frequency analyses. It was found that blue light increased the activity of neurons and yellow
lighW did QRW (S-YalXe << .001), aQd Whe WeVW deYice cRXld PeaVXUe WheVe chaQgeV. TheVe
fiQdiQgV caQ be aSSlied WR hXPaQ PRdelV Rf PD WR VWiPXlaWe dRSaPiQeUgic QeXURQV, WheUefRUe
improving motor functions. In addition, since optical stimulation is noninvasive, it may be a
SUefeUUed WUeaWPeQW fRU PD iQ Whe fXWXUe.
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TiWle:

What do seasonal Multiple Sclerosis development patterns indicate about the disease, and
how can we use this information to reduce the influence of environmental factors?

A study in Australia investigated whether there is a link between the risk of developing MS
aQd Whe PRQWh WhaW SeRSle aUe bRUQ iQ. ThXV, Whe TXeVWiRQ beiQg addUeVVed iQ Whe VWXd\ iV
"What do seasonal Multiple Sclerosis patterns tell us about the disease and how can we use
this information to reduce the influence of environmental factors?". I hypothesis that a
VigQificaQW facWRU caXViQg VXPPeU babieV WR deYelRS MXlWiSle ScleURViV laWeU RQ iQ life iV WheiU
lack of exposure to vitamin D. In this study I am isolating different aspects of the question and
research them individually, using resources from textbooks, websites such as "MS Society",
aQd QRQ SUeYiRXVl\ SXbliVhed daWa, ZUiWiQg dRZQ fiQdiQgV aQd dUaZ cRQclXViRQV baVed RQ Whe
iQfRUPaWiRQ cRllecWed, aQd calliQg e[SeUWV iQ Whe field Rf QeXURVcieQce WR diVcXVV fiQdiQgV fURP
the textbooks/websites and check accuracy with them. By conducting the research, I was able
WR cRQclXde WhaW P\ h\SRWheViV ZaV cRUUecW aV VXPPeU babieV aUe PRUe likel\ WR deYelRS
MXlWiSle ScleURViV becaXVe a PajRUiW\ Rf WiPe Whe\ VSeQd iQ Whe ZRPb iV dXUiQg Whe ZiQWeU
VeaVRQV, Zhich haYe leVV VXQlighW. The decUeaVed aPRXQW Rf VXQlighW, iV diUecWl\ cRUUelaWed WR a
decreased amount of Vitamin D. This lack of vitamin D while babies are developing is what
UeVXlWV iQ aQ iQcUeaVed chaQce Rf deYelRSiQg MS iQ WheiU laWeU \eaUV.
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TiWle: The Effect of Applied Glucose on Moisture Retention and Survival of Saplings After
SiPXlaWed FRUeVW FiUeV.

FRUeVW FiUeV aUe a VeUiRXV WhUeaW WR Zildlife, leadiQg WR laVWiQg chaQgeV iQ ecRV\VWePV b\
burning trees and affecting soils’ water retention properties. As seedlings require moist soil, a
solution is crucial to survival. It is hypothesized that introducing glucose to burnt soil will
iPSURYe ZaWeU UeWeQWiRQ aQd VXbVeTXeQWl\ iQcUeaVe Whe VXUYiYal Rf VeedliQgV.    EighW gURXSV Rf
300ml of burned soil were separated into pots. Each pot received a boxwood seedling; two
SRWV ZeUe PaUked aV cRQWURlV ZiWh QR glXcRVe WUeaWPeQW. The UePaiQiQg SRWV ZeUe VeSaUaWed
iQWR WZR gURXSV, RQe gURXS UeceiYed RQe glXcRVe WUeaWPeQW, Whe RWheU UeceiYed glXcRVe eYeU\
WZR ZeekV. The WUeaWPeQW iQclXded 0.5Pg Rf glXcRVe SeU g Rf VRil, 2.0Pg/g, aQd 5Pg/g.
The addiWiRQ Rf 2Pg Rf glXcRVe SeU gUaP Rf bXUQW VRil ZaV aVVRciaWed ZiWh Whe lRQgeVW VXUYiYal
time of 5 weeks. All other plants that received glucose did not survive as long compared to the
2Pg/g WUeaWPeQW, bXW all VXUYiYed lRQgeU cRPSaUed WR Whe cRQWURl gURXS.      TheVe UeVXlWV VhRZ
WhaW aQ e[ceVV Rf glXcRVe Zill SUeYeQW ZaWeU fURP filliQg Whe QaQRSRUeV Zhile QRW eQRXgh
glucose will prevent water from attracting to the nanopore.  Limitations of the study include
lack Rf WiPe WR SeUfRUP a VecRQd WUial aQd lack Rf a Ueal fRUeVW fiUe. FXUWheU WeVWiQg Zill Qeed WR
be done to confirm my preliminary results.  In conclusion, these results suggest that glucose
can aid in the regrowth of dry ecosystems, like the Western United States, that never recover
fURP fiUeV.
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TiWle: Allelopathic Effects of Invasive Species Garlic Mustard (Alliaria petiolata) on
Germination of Black-eyed Susan (Rudbeckia hirta)

Allaria petiolata, also known as garlic mustard, is an invasive plant that has quickly become
established as a noxious weed in North American forests. Previous research has shown that
allelRchePicalV VecUeWed b\ Whe SlaQW caQ UedXce Whe geUPiQaWiRQ Rf cRPSeWiQg SlaQW VSecieV
aQd cRQdiWiRQ VRil WR iQhibiW QeZ QaWiYe SlaQW gURZWh. ThiV UeVeaUch VWXdied Whe effecWV Rf fRXU
gaUlic PXVWaUd SlaQW WiVVXe aQd URRW V\VWeP VRil WUeaWPeQWV RQ Whe geUPiQaWiRQ Rf black-e\ed
Susan (Rudbeckia hirta) seeds. The four groups, including a control with no treatment, were
soil treatments with (A) fresh plant material, (B) dried plant material, (C) burned plant
PaWeUial, aQd (D) aTXeRXV SlaQW e[WUacW. The cRQWURl gURXS ZaV fRXQd WR haYe Whe higheVW
aYeUage Veed geUPiQaWiRQ, Zhile Whe e[WUacW WUeaWPeQW gURXS ZaV fRXQd WR haYe Whe lRZeVW
aYeUage geUPiQaWiRQ. The dUied aQd bXUQed SlaQW PaWeUial WUeaWPeQW gURXSV ZeUe VhRZQ WR
haYe liWWle allelRSaWhic iPSacW RQ Whe VeedV. ThiV VXggeVWV WhaW eVWabliVhed PeWhRdV Rf gaUlic
PXVWaUd diVSRVal, VXch aV cRQWURlled fiUeV aQd UePRYal befRUe Veed SURdXcWiRQ, effecWiYel\
eUadicaWeV Whe VSecieV aQd PiWigaWeV iWV allelRSaWhic iPSacW RQ QaWiYe flRUa. TheUe ZaV
VXfficieQW eYideQce WR VXggeVW WhaW Whe fUeVh SlaQW PaWeUial WUeaWPeQW gURXS daWa ZaV
VigQificaQWl\ diffeUeQW fURP Whe cRQWURl gURXS daWa, iQdicaWiQg WhaW Whe WUeaWPeQW had Whe
gUeaWeVW VXcceVV iQ iQhibiWiQg Whe geUPiQaWiRQ Rf black-e\ed SXVaQ. TheVe fiQdiQgV VXggeVW WhaW
CRQQecWicXW gaUlic PXVWaUd haV a QegaWiYe iPSacW RQ black-e\ed SXVaQ aQd WhaW WhiV iQYaViYe
PXVW be VWXdied fXUWheU WR deWeUPiQe iWV iQflXeQce RQ CRQQecWicXW¶V flRUa.

SWXdenW Name(V): L. Marze

AbVWracW:

248
Word CoXnW

1. As a part of this research project, the student directly handled, manipulated, or interacted with (check
all that apply):
                                   human subjects                  potentially hazardous biological agents
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):
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TiWle: Exercise Therapy to Treat Anxiety: The Effect of Running on Anxiety Levels

Anxiety is a mental health disorder affecting 31% of US adults at some point in their lives.
While pharmacotherapy and psychotherapy are effective in treating Anxiety, neither treatment
is accessible to the entire population. Alternative treatments for Anxiety have been recently
introduced, including exercise. This study is designed to measure the Anxiety levels of runners
before and after their runs to determine whether running has an impact on Anxiety. It was
hypothesized that running will have a positive effect on reducing Anxiety levels in runners. To
measure this, each participant submitted a survey before and after they ran. The Zung Self-
Rating Anxiety Scale (SAS) was utilized to calculate Anxiety levels before and after running.
Self-UeSRUWed daWa VXch aV age, geQdeU, fUeTXeQc\ Rf e[eUciVe, WiPe UXQ, Pileage, aQd Sace ZaV
alVR cRllecWed. FRU 4 SaUWiciSaQWV (Q = 7), UXQQiQg had a SRViWiYe effecW RQ UedXciQg AQ[ieW\
leYelV (S < 0.05). FXUWheU, AQ[ieW\ leYel chaQgeV aUe QRW iPSacWed b\ age (S = 0.39) RU
fUeTXeQc\ Rf e[eUciVe (S = 0.18). AddiWiRQall\, aYeUage WiPe UXQ (U = 0.37), aYeUage Pileage (U
= 0.16) aQd aYeUage Sace (PiQXWeV/Pile) (U = 0.28) aUe QRW cRUUelaWed ZiWh AQ[ieW\ leYel
chaQgeV. ThiV UeVeaUch bUiQgV fRUWh a SRWeQWial fRU laUgeU Vcale VWXdieV, iPSlicaWiQg Whe
SRVVibiliW\ fRU lRZeU iQcRPe adXlWV ZiWhRXW acceVV WR e[SeQViYe WUeaWPeQW, WR WUeaW WheiU RfWeQ
debiliWaWiQg AQ[ieW\. AddiWiRQall\, liWWle WR QR UeVeaUch, WR P\ kQRZledge, haV beeQ dRQe
fRcXViQg RQ Whe iPSacW Rf VSecific e[eUciVeV RQ aQ[ieW\.

SWXdenW Name(V): A. St. Jean

AbVWracW:

238
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all that apply):
                                   human subjects                  potentially hazardous biological agents
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):
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TiWle: Ocean Acidification: How it Effects the Phytoplankton Species Nannochloropsis Oculata

Since the industrial revolution 200 years ago the ocean’s pH has been dropping steadily as
PRUe caUbRQ diR[ide geWV abVRUbed iQWR Whe RceaQ. FURP WhiV e[SeUiPeQW, Whe SRWeQWial effecW
Rf RceaQ acidificaWiRQ RQ Whe VSecieV NaQQRchlRURSViV RcXlaWa ZaV RbVeUYed. FRU WZeQW\-WZR
days three phytoplankton cultures were kept at pH levels of 6.0, 6.1, and 6.2, and chlorophyll
a ZaV PRQiWRUed XViQg a flXRURPeWeU. AW Whe eQd Rf Whe e[SRQeQWial gURZWh SeUiRd Rf Whe
cultures (at day 19), the chlorophyll a levels in the culture with a pH of 6.0 was at 17024 ug/L
(35.76% overall growth), the culture with a pH of 6.1 was at 24120 ug/L (153.47% overall
growth), and the culture with a pH of 6.2 was at 27784 ug/L (171.22% overall growth).
Because chlorophyll a is an indicator of population size in plankton cultures, this demonstrates
that the population of the lowest pH flask was the lowest of the three flasks, and the
population of the highest pH flask was the highest of all the flasks. This demonstrates how,
although the cultures still experienced significant growth under strenuous environmental pH,
as the pH of a culture decreases the population of a Nannochloropsis oculata will experience a
decUeaVe aV Zell. ThiV iPSlieV WhaW RceaQ acidificaWiRQ cRXld haUP Whe SRSXlaWiRQ iQ Whe
eQYiURQPeQW aQd becaXVe Sh\WRSlaQkWRQ aUe Whe baViV fRU all RceaQic fRRd chaiQV WhiV QegaWiYe
effect on specific phytoplankton populations could destabilize entire marine ecosystems.

SWXdenW Name(V): A. Hatfield

AbVWracW:

241
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all that apply):
                                   human subjects                  potentially hazardous biological agents
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):
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TiWle: Extensive Look Into the Rising Maternal Morality of African American Women and the
Factors Behind It

The number of women dying by labor and pregnancy complications in the U.S. is alarming.
What is worse is the disproportional rate black women are dying compared to their
cRXQWeUSaUWV. MaQ\ VWXdieV haYe allXded WR Uacial diVSaUiWieV aQd PiViQfRUPaWiRQ iQ Whe
medical community. In an attempt to ‘challenge’ these claims, I constructed my project to see
if such factors were prevalent in my community. I hypothesized that if it is statically known
that African American women face a higher chance of maternal mortality in the United States,
then there must be non-extraterrestrial factors that are contributing to its rise. In my survey, I
included participants of different races to show the contrast of ‘racial disparity. Participants
ZeUe VXbjecWed WR aQVZeU TXeVWiRQV UegaUdiQg aVSecWV Rf SUegQaQc\. FURP eYalXaWiQg aQd
analyzing the data, I found there was a mix of conflicting answers that did not show a definite
Uacial diVSaUiW\ aPRQgVW AfUicaQ-APeUicaQ ZRPeQ cRPSaUed WR WheiU fellRZ cRXQWeUSaUWV.
When asking if they believed they received good treatment regardless of “race”, 80% of black
participants replied “no”, while 20% of non-black participants said “no”.  However, when
asked to rate the “openness” of their doctors, all black participants ranked high numbers while
RQe PRUe QRQ-black SaUWiciSaQWV UaQked lRZ. M\ h\SRWheViV ZaV QRW fXll\ VXSSRUWed b\ P\
data and could be because of my small sample size. This study and its outcomes are the
beginning steps towards resolving the issue of maternal mortality overall. It calls for more
fRcXV RQ SaWieQW WUeaWPeQW.

SWXdenW Name(V): L. Lawson

AbVWracW:

251
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all that apply):
                                   human subjects                  potentially hazardous biological agents
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):
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TiWle: Leading By Example: Analyzing How Different Countries Have Committed to Net-Zero
Carbon Emissions and What Can Be Taken From Their Progress to Guarantee Efficacy
aQd EfficieQc\

CliPaWe chaQge haV beeQ aQ eYeU PRUe cRQceUQiQg iVVXe aV Whe chaQge iQ glRbal WePSeUaWXUe
begiQV WR aSSURach ZhaW Zill be, a deYaVWaWiQg, 1.5 degUee CelViXV diffeUeQce, iQ cRPSaUiVRQ WR
industrial times. The United States has recently reentered the Paris Climate Agreement,
however how the U.S. will reach its goal of reaching net-zero in carbon emissions by 2050, is
still uncertain. With the preparations and progress made in other countries that have also
cRPPiWWed aQd aiPed WR Ueach caUbRQ QeXWUal ZiWhiQ Whe Qe[W feZ decadeV, iW leaYeV PaQ\
possible solutions to be analyzed. By comparing ten countries by their annual and projected
gUeeQhRXVe gaV ePiVViRQV (PeaVXUed iQ PeWUic WRQV Rf caUbRQ eTXiYaleQW, e[clXdiQg fRUeVWU\
aQd laQd XVe), gURVV dRPeVWic SURdXcW gURZWh (GDP), Whe SeUceQW cRPSRViWiRQ Rf UeQeZable
eQeUg\ RXW Rf Whe WRWal eQeUg\ VecWRU, aQd SRlicieV iPSlePeQWed, cRPSaUiVRQ aQd aQal\ViV caQ
be made on how effective and practical each policy/plan has been and will be. It can be
concluded that the U.S. has the ability to reduce its greenhouse gas output and ensure growth
iQ Whe ecRQRP\, if Whe cRXQWU\ cRQWiQXeV WR cRQYeUW aQd UaSidl\ deYelRS iWV UeQeZable eQeUg\
sector, reduce dependency on natural gas, and implement decarbonization techniques. Such
decarbonization techniques would strictly monitor and limit the energy consumption of the
laUgeVW iQdXVWUieV. The WUaQViWiRQ Zill be a cRVWl\ SURjecW, aV UeflecWed iQ Whe bXdgeW Rf RWheU
cRXQWUieV, hRZeYeU, iQ RUdeU WR SUeYeQW fXUWheU eQYiURQPeQWal aQd ecRQRPic diVaVWeU, Whe cRVWV
Zill WXUQ iQWR aQ iPSRUWaQW iQYeVWPeQW.

SWXdenW Name(V): C. Zhu

AbVWracW:

249
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all that apply):
                                   human subjects                  potentially hazardous biological agents
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):
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TiWle: Can Orange Peels help plants to grow?

M\ UeVeaUch SURjecW ZaV RQ SlaQWV behaYiRUV WR RUaQge SeelV. MaQ\ SeRSle bX\ RUaQgeV aQd
throw away the peels in the bin when they could be used for something else. I decided to see if
iQVWead Rf WhURZiQg Whe SeelV aZa\, cRXld Whe\ be XVed iQ gaUdeQV becaXVe PaQ\ SeRSle haYe
gardens. I decided to use two red beans for each of the 2 cups. So, I could keep track of the
heights on both types of soil- one without orange peels and one with orange peels. I planted
WZR VeedV iQ Whe RUaQge SeelV VRil aQd he RWheU WZR iQ Whe VRil ZiWhRXW SeelV bXW bRWh VRilV
beiQg WRSVRil. All fRXU VeedV ZeUe SlaQWed RQ Whe VaPe da\ aQd UecRUded daWa ZeQW WR Whe 23Ud
Rf DecePbeU. M\ beaQV iQ Whe Seel VRil did QRW gURZ RU eYeQ geUPiQaWe bXW P\ VRil ZiWhRXW
peels grew 11 inches on the 23rd. I concluded that some plants like red beans have a low ph
iQWRleUaQce PeaQiQg Whe\ caQ¶W WRleUaWe WRR PXch acidV aQd VWRSV WheP fURP geUPiQaWiQg.
SiQce RUaQge ZaV a ciWUXV fUXiW Whe SeelV had liPRQeQe iQ iW WhaW ZRXld keeS SeVWV aZa\ bXW had
acid. But plants like bunchberries and rhododendrons can tolerate acid, so they can grow with
RUaQge SeelV.

SWXdenW Name(V): A. SPiWh, A. SPiWh

AbVWracW:

212
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all that apply):
                                   human subjects                  potentially hazardous biological agents
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):
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TiWle: AQal\ViV Rf COVID-19 TUeaWPeQWௗOSWiRQV- A\XUYedic
aQdௗAllRSaWhic :ௗPRVVibleௗCRPbiQaWiRQ TheUaS\ DeVigQ

The COVID-19 SaQdePic haV iPSacWed Whe ZRUld, aQd cXUUeQWl\ WheUe iV QR defiQiWiYe
WUeaWPeQW RSWiRQ. ThiV SURjecW fRcXVeV RQ YaUiRXV e[iVWiQg allRSaWhic aQd a\XUYedic PediciQeV
beiQg UeSXUSRVed WR deYelRS a SRWeQWial cRPbiQaWiRQ WheUaS\ fRU COVID-19. AfWeU iQiWial
research on COVID-19 and the SARS-CoV-2 life cycle including mode of host cell entry, this
VWXd\ fRcXVed RQ allRSaWhic aQd a\XUYedic dUXgV WhaW aUe iQ cliQical WUialV RU XVed fRU COVID
-19 WUeaWPeQW. The AllRSaWhic dUXgV VWXdied W\Sicall\ iQhibiWed aQ aVSecW Rf Whe YiUXV life
cycle, stopping SARS-CoV-2 replication, but cause adverse side effects. The Ayurvedic
medicines studied targeted the body's immune system and built up the overall health, in
addiWiRQ WR blRckiQg YiUal SURSagaWiRQ. FXUWheUPRUe, A\XUYedic PediciQeV RfWeQ haYe feZeU
side effects if any unlike their allopathic counterparts. Based upon the actions of both
AllRSaWhic aQd A\XUYedic dUXgV, Whe SURjecW SURSRVed cRPbiQaWiRQ WheUaSieV WhaW ZRXld dUaZ
upon both types of medicines, to optimize the COVID-19 therapy while minimizing the side-
effects. One of the potential therapies developed was allopathic Remdesivir and ayurvedic
Ayush Kwath. Remdesivir interrupts RNA polymerase which would inhibit the virus'
replication, while Ayush Kwath would mitigate Remdisivir’s side effects of nausea, dizziness,
VWRPach SaiQV, aQd PRUe, aQd be iPPXQRUegXlaWRU\. TRgeWheU Whe WZR caQ fRUP a VXcceVVfXl
cRPbiQaWiRQ WheUaS\. DXe WR Whe WheRUeWical QaWXUe Rf WhiV SURjecW, fXWXUe gRalV iQclXde WeVWiQg
Whe SRWeQWial WheUaSieV aW a cliQical WUial leYel aQd bXildiQg XSRQ WheP WR deYelRS eYeQ PRUe
effecWiYe WUeaWPeQW RSWiRQV, VXch aV eYeQ deYelRSiQg a QeZ PRlecXle baVed XSRQ WheVe
WheUaSieV.

SWXdenW Name(V): M. ChhaWUe

AbVWracW:

259
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   human subjects                  potentially hazardous biological agents
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):
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TiWle: Evaluating the Intraspecific Relationship and Reciprocal Reaction Within Group Learning
ShaUk BehaYiRU PaWWeUQV௙.

The gRal Rf WhiV VWXd\ iV WR Weach Whe SUacWice, WaUgeW WUaiQiQg, WR a ViQgle MXVWelXV caQiV (MXd
ShaUk) aQd WheQ deWeUPiQe if VXbVeTXeQW iQWURdXced VhaUkV Zill iQWeUacW aQd leaUQ Whe SUacWice
fURP Whe iQiWiall\ WUaiQed VhaUk, WR eYalXaWe Whe leaUQiQg caVcade. AQ iQiWial gRal iV WR
VXcceVVfXll\ WUaiQ RQe VhaUk XViQg a VWaWic WaUgeW fRRd UeZaUd allRZiQg fRU Whe PeaVXUePeQW Rf
Whe WiPe UeTXiUed fRU WaUgeW acTXiViWiRQ aQd aWWack aQgle. ThiV SURceVV iV UeSeaWed XQWil all dail\
fRRd allRWPeQWV aUe cRQVXPed. IW iV aQWiciSaWed WhaW RQce WaUgeW WUaiQiQg iV cRPSleWed Whe
iQWURdXcWiRQ Rf VXbVeTXeQW iQdiYidXalV Zill be XVed WR deWeUPiQe if Whe VRcial leaUQiQg caVcade
can be realized. Data being recorded is the amount of time it takes for an interaction to occur
ZiWh Whe VWaWic WaUgeW aQd UeZaUd. AlVR, aWWack aQgle iV beiQg UecRUded fRU UecRgQiWiRQ Rf
feediQg SaWWeUQV. OYeU 16-WUialV Whe iQiWial VhaUk ZaV VXcceVVfXll\ WUaiQed ZiWh a 78.33%
increased learn rate. The R-Value concluded at 0.3386, however the significance of F was
1.8%. ThiV SURYideV Whe QeceVVaU\ fRXQdaWiRQ WR cRQclXde WhaW Whe WUialV aQd WiPeV ZeUe
cRUUelaWed. The XQWUaiQed VhaUk ZaV WheQ bURXghW iQWR Whe WaQk ZiWh Whe WUaiQed VhaUk ZaV.
DaWa ZaV keSW RQ Whe iQWeUacWiRQV aQd UeacWiRQ WiPeV. OYeU 7-WUialV, Whe iQWURdXced VhaUk
iQWeUacWed ZiWh Whe WaUgeW 11.90% Rf Whe WiPe UeVXlWiQg iQ VXcceVV fRU Whe VWXd\. ThiV daWa caQ
be aSSlied aV a fRXQdaWiRQ WR fXWXUe UeVeaUch UegaUdiQg VhaUk-hXPaQ iQWeUacWiRQ iQ fXWXUe
VWXdieV/UeVeaUch, VXch aV PXlWi-geQeUaWiRQ PigUaWiRQ SaWWeUQV.

SWXdenW Name(V): C. N\iUi

AbVWracW:

251
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   human subjects                  potentially hazardous biological agents
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):
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TiWle: The Effect of Artificial and Natural Lighting on Dinoflagellate Growth and
BiRlXPiQeVceQce

BiRlXPiQeVceQce haV beeQ aQ iQWeUeVW WR hXPaQV fRU ceQWXUieV, aQd Ze haYe fiQall\ gRWWeQ a
beWWeU gUaVS RQ Whe WRSic. TRda\, PaQ\ VcieQWiVWV aUe XViQg biRlXPiQeVceQW cUeaWXUeV WR helS
ZiWh life VaYiQg SURcedXUeV iQ QeXURVcieQce aQd PRUe. ThaQkV WR Whe QaWXUal chePical UeacWiRQ,
we are able to light up more of the body to detect and visualize things we couldn’t have in the
past. Understanding the best living conditions for these helpful creatures could prove useful,
as we rely on their glow to show us the unthinkable. What exactly is the best way to culture
and care for these creatures to get the best chemical reaction?  My project for the CT Science
fair revolves around the bioluminescence of Dinoflagellates, specifically Pyrocystis Lunula. I
Zill be chaQgiQg Whe aPRXQW Rf lighW, alRQg ZiWh Whe W\Se Rf lighW giYeQ WR P\ diQRflagellaWeV
aQd RbVeUYiQg Whe aPRXQW Rf lighW SURdXced, aQd hRZ lRQg Whe\ cRQWiQXe WR glRZ XQWil d\iQg
RXW. The diQRflagellaWeV I aP XViQg ZeUe VhiSSed fURP CaURliQa VcieQce, ZheUe Whe\ aUe giYeQ
light from a LED bulb. There’s no data I have as of right now, as my materials have just
arrived to me on the 27th of February. However, I can hypothesize that the cultures will be the
healWhieVW aQd bUighWeVW ZiWh QaWXUal lighW UaWheU WhaQ aUWificial lighW, aV iW iV clRVeVW WR iW¶V
QaWXUal liYiQg cRQdiWiRQV.

SWXdenW Name(V): S. NieYeV

AbVWracW:

227
Word CoXnW
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TiWle: Surveying Adolescent Public Opinion and Knowledge on Nuclear Energy

SiQce QXcleaU eQeUg\ ZaV fiUVW XVed iQ Whe 1940V, Whe SXblic haV beeQ diYided iQ WheiU YieZV Rf
Whe Za\ iW VhRXld be XVed. TRda\, gUeaW adYaQceV haYe beeQ Pade iQ Whe XVe Rf QXcleaU eQeUg\,
particularly fusion. It was hypothesized that most people surveyed will not know much about
QXcleaU fXViRQ aQd Zill VhRZ PRUe RSSRViWiRQ WR QXcleaU fXViRQ WhaQ VXSSRUW. The elecWURQic
survey was created and IRB approval was obtained. The survey, using the Likert scale,
cRllecWed iQfRUPaWiRQ abRXW SeRSle¶V YieZV RQ QXcleaU eQeUg\ fRcXViQg RQ QXcleaU fXViRQ. IW
ZaV adPiQiVWeUed RYeU GRRgle FRUPV aQd ZaV aQRQ\PRXV, aVkiQg RQl\ geQeUal iQfRUPaWiRQ
such as age and gender. The survey was administered to students within the Sacred Heart
Network in the United States and approximately 200 students participated. Results
dePRQVWUaWed WhaW PRVW adRleVceQWV VXUYe\ed lacked kQRZledge Rf QXcleaU fXViRQ. ThiV ZaV
iQdicaWed b\ a TXeVWiRQ WhaW aVked if VWXdeQWV ZaQWed WR kQRZ PRUe abRXW QXcleaU fXViRQ, aQd
72.8% eiWheU agUeed RU VWURQgl\ agUeed ZiWh WhiV VWaWePeQW. AlVR, a TXeVWiRQ aVked if VWXdeQWV
felW Whe\ had eQRXgh kQRZledge WR SURSeUl\ cRPSleWe Whe VXUYe\, aQd 59.2% eiWheU diVagUeed
RU VWURQgl\ diVagUeed. ThiV VXUYe\ XSdaWed SXblic RSiQiRQ RQ QXcleaU eQeUg\ aQd geW VSecific
iQfRUPaWiRQ RQ Whe SXblic¶V, VSecificall\ adRleVceQWV¶, SeUceSWiRQ Rf fXViRQ eQeUg\. M\
h\SRWheViV ZaV cRUUecW aV Whe VXUYe\ UeVXlWV dePRQVWUaWed WheUe ZaV a lack Rf iQfRUPaWiRQ.
AdYaQceV haYe beeQ Pade iQ Whe XVe Rf QXcleaU eQeUg\, SaUWicXlaUl\ ZiWh fXViRQ, aQd gUeaWeU
SXblic aZaUeQeVV aQd edXcaWiRQ aUe Qeeded.

SWXdenW Name(V): E. CRQQRll\
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TiWle: TeVWiQg FRU Whe PUeVeQce Rf AQWibiRWicV iQ PRXlWU\

AQWibiRWicV haYe beeQ XVed iQ Whe SaVW fRU eYeU\ ShaVe Rf Whe chickeQ-UaiViQg SURceVV,
hRZeYeU, PaQ\ SRXlWU\ SURdXcWV WRda\ aUe labeled aQWibiRWic fUee. The SXUSRVe Rf WhiV VWXd\ iV
WR deWeUPiQe if Whe SURdXcWV aUe iQdeed aQWibiRWic fUee. ThiV iV VigQificaQW becaXVe aQWibiRWicV iQ
poultry can lead to drug resistance in humans. It is hypothesized that at least 40 percent of
SRXlWU\ Zill cRQWaiQ aQWibiRWicV, eYeQ if labeled aQWibiRWic fUee. TR WeVW fRU Whe SUeVeQce Rf
aQWibiRWicV iQ SRXlWU\, Whe PUePiTeVW ZaV XVed iQ VeYeUal WUialV Rf SRSXlaU aQd VXSeUPaUkeW
bUaQdV Rf SRXlWU\. A SRViWiYe cRQWURl, Whe aQWibiRWic SeQicilliQ, aQd a QegaWiYe cRQWURl, SRXlWU\
kQRZQ QRW WR cRQWaiQ aQWibiRWicV, ZeUe alVR WeVWed. The iQdeSeQdeQW YaUiable iV Whe W\Se Rf
SRXlWU\ SURdXcW WeVWed, aQd Whe deSeQdeQW YaUiable iV Whe SUeVeQce Rf aQWibiRWicV. TheUe haV
beeQ a VigQificaQW aPRXQW Rf PiVlabeliQg deWecWed, PeaQiQg aQWibiRWicV ZeUe fRXQd iQ SURdXcWV
WhaW ZeUe labeled aQWibiRWic fUee. AQWibiRWicV ZeUe alVR fRXQd iQ SURdXcWV WhaW did QRW iQdicaWe
ZheWheU Whe SURdXcW cRQWaiQed aQWibiRWicV. OYeUall, 50 SeUceQW Rf Whe 22 VaPSleV WeVWed
cRQWaiQed aQWibiRWicV, WheUeb\ VXSSRUWiQg Whe h\SRWheViV.ThiV VWXd\ Zill helS UaiVe aZaUeQeVV
aQd helS edXcaWe cRQVXPeUV ZheQ bX\iQg diffeUeQW SRXlWU\ SURdXcWV. TheUe ZeUe, iQ facW,
aQWibiRWicV SUeVeQW iQ SRXlWU\ SURdXcWV WhaW dR QRW haYe aQWibiRWic iQfRUPaWiRQ RQ Whe label RU
WhaW ZeUe labeled aQWibiRWic fUee, dePRQVWUaWiQg WhaW Whe cRQVXPeU QeedV WR be aZaUe Rf Whe
iVVXe. AQ aYeQXe Rf UeVeaUch WhaW cRXld be e[SlRUed Qe[W iV hRZ Whe SURdXcWV WhaW aUe labeled
aQWibiRWic fUee aUe cRQWaPiQaWed.
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4. Is this project a continuation?
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TiWle: Synthesis and Evaluation of Recombinant Therapeutic Antibodies for Metastatic Breast
CaQceU

Lifetime risk for women to be diagnosed with invasive breast cancer is currently 1 in 8 in the
US, accounting for about 250,000 new diagnoses per year. Metastatic breast cancer (MBC)
accRXQWV fRU abRXW 6% Rf WRWal fiUVW diagQRVeV. TR WaUgeW iQYaViYe aQd MBC WhaW haV VSUead,
PRQRclRQal aQWibRdieV (PAbV) Pa\ be XVed aV a V\VWePic WUeaWPeQW WR WaUgeW PXlWiSle leViRQV.
To target metastatic tumors, mAbs must recognize the tumors’ cell surface antigens (CSAs).
M\ PeQWRU iV deYelRSiQg aQ aQWibRd\, ideQWified fURP a VeQWiQel l\PSh QRde Rf a bUeaVW caQceU
patient, which specifically targets the CSAs of aggressive tumor cells. To optimize the
WheUaSeXWic SRWeQWial Rf WhiV PAb, Ze iQYeVWigaWed ZheWheU YaUiaQW lighW chaiQV PighW iPSURYe
WXPRU CSA WaUgeWiQg, WhXV iPSURYiQg Whe iPPXQe UeVSRQVe WR PeWaVWaWic WXPRUV. IQ
cRQdXcWiQg UeVeaUch, e[WeQViYe RQliQe VeaUcheV ZeUe XVed WR XQdeUVWaQd labRUaWRU\
e[SeUiPeQWV aQd SURcedXUeV SeUfRUPed b\ P\ PeQWRU, aQd fRU deWeUPiQiQg SURcedXUeV XVed.
ThiV eQWiWleV gaUQeUiQg iQfRUPaWiRQ WR deWeUPiQe Whe PRVW efficieQW PRde fRU WUaQVfecWiQg cellV,
SXUif\iQg UecRPbiQaQW PAbV, aQd TXaliW\ cRQWURl. AQWibRd\ caQceU WaUgeWiQg efficac\ ZaV
analyzed through multiple experimental models, including antibody-cell flow cytometry and
iPPXQRflXRUeVceQce daWa, SURdXced b\ P\ PeQWRU. TheVe UeVXlWV iQdicaWed WhaW Whe aQWibRdieV
recognize CSAs on aggressive tumor cells, and that light chain variants also demonstrated
targeting. To distinguish optimized antibody targeting, directly testing each variant using
fXQcWiRQal aVVa\V iV cXUUeQWl\ XQdeUZa\. TheVe VWXdieV iQdicaWe WhaW WhiV SaWieQW-deUiYed
aQWibRd\, ZiWh VSecific lighW chaiQV, Pa\ be aQ e[ceSWiRQal WheUaSeXWic agaiQVW MBC aQd
UedXce PRUWaliW\ fRU WhiV WeUUible diVeaVe.

SWXdenW Name(V): N. Azimov
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2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
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4. Is this project a continuation?
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TiWle: Escherichia coli Utilizes the Fe3+ ion for Protection Against LL-37-Mediated Membrane
Permeabilization

IQ 2012, WheUe ZeUe aSSUR[iPaWel\ 12 PilliRQ glRbal caVeV Rf WXbeUcXlRViV, iQclXdiQg 1.3
PilliRQ faWal caVeV. AddiWiRQall\, iQ 2016 WheUe ZeUe 10.4 PilliRQ QeZ glRbal caVeV, 600,000 Rf
which were resistant to Rifampicin, one of the most powerful first-line drugs in use. Bacteria
are becoming increasingly resistant to widely-used multidrug treatments; thus, the need for
QeZ aQWibacWeUial WUeaWPeQWV iV iPSeUaWiYe fRU WUeaWiQg bacWeUial iQfecWiRQV effecWiYel\. OQe
VRlXWiRQ WR WhiV SURbleP iV Whe XVe Rf aQWiPicURbial SeSWideV (AMPV), Zhich aUe SaUW Rf Whe
innate immune system response to bacterial infection. We previously identified that the
primary mechanism of action of the human AMP, LL-37, is to permeate the bacterial
PePbUaQe, bXW Whe effecWV Rf Whe bacWeUial eQYiURQPeQW RQ Whe efficac\ Rf Whe SeSWide UePaiQ
unknown. We investigated the efficacy of LL-37 against E. coli, a model for tuberculosis
infection, in the presence and absence of Fe3+ ions and found that LL-37 demonstrated a
greater bacterial elimination in the absence of Fe3+. We then determined that the presence of
free ferric ions restricts the efficacy of LL-37 to permeabilize the bacterial cell membrane.
FXUWheUPRUe, Ze VRXghW WR ideQWif\ Whe SRWeQWial beQefiWV fURP addiQg aQ iURQ chelaWRU,
deferoxamine, to LL-37 to create a versatile treatment method. Collectively, these data reveal
that E. coli utilizes free ferric ions to prevent membrane lysis, which causes reduced peptide
toxicity. With further investigation into LL-37 efficacy, the likelihood of identifying a cure for
WXbeUcXlRViV Zill iQcUeaVe, ideall\ UedXciQg Whe QXPbeU Rf WXbeUcXlRViV faWaliWieV.

SWXdenW Name(V): J. Winterlich

AbVWracW:
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TiWle: The effecWV aQd WUeQdV Rf geQeV aQd WheiU aVVRciaWiRQ WR diVeaVeV aQd hRZ ceUWaiQ
eQYiURQPeQWal facWRUV Pa\ Sla\ a VigQificaQW URle.

DXUiQg SaVW \eaUV, iW iV eYideQW WhaW eQYiURQPeQWal facWRUV Pa\ iQflXeQce geQeV aQd cell
SURlifeUaWiRQ Zhich caQ caXVe illQeVV. The SXUSRVe Rf WhiV UeVeaUch ZaV WR XQdeUVWaQd Whe
iPSRUWaQce aQd kQRZ hRZ diffeUeQW eQYiURQPeQWV Zill alWeU aQd affecW geQeV. PUiRU WR
beginning this research, the hypothesis was that due to differences in everyone's genes,
eQYiURQPeQWal facWRUV Zill affecW eYeU\RQe a liWWle diffeUeQWl\. TR cRPe WR P\ cRQclXViRQV, I
XVed PXlWiSle TXeVWiRQV WR gXide P\ UeVeaUch. I XVed PXlWiSle VRXUceV WR Pake VXUe Whe daWa I
cRllecWed ZaV accXUaWe. ThURXgh P\ UeVeaUch I ZaV able WR cRPe WR Whe cRQclXViRQ WhaW Whe
eQYiURQPeQW facWRUV haYe a VigQificaQW iPSacW RQ geQeV. The VSecific lRcaWiRQ Rf Whe geQe WhaW
iV SUiPaUil\ affecWed b\ eQYiURQPeQWal facWRUV iV Whe eSigeQRPe. The eSigeQRPe iV UeVSRQVible
fRU QRUPal cellXlaU SURceVVeV aQd chaQgeV WR iW aUe a QaWXUal SaUW Rf hXPaQ deYelRSPeQW
hRZeYeU VRPe chaQgeV caXVed b\ eQYiURQPeQWal facWRUV caQ lead WR diVeaVeV. OQe VSecific
eQYiURQPeQWal facWRU WhaW ZaV UeVeaUched ZaV XlWUaYiRleW UadiaWiRQ fURP Whe VXQ Zhich
e[SRVXUe WR WhaW caQ caXVe caQceU. I ZaV able WR cRQclXde WhaW Whe chaQgeV WR Whe eSigeQRPe iV
Whe SUiPaU\ UeaVRQ fRU diVeaVeV caXVed b\ Whe eQYiURQPeQWal facWRUV. ThiV iV Zh\
eQYiURQPeQWal facWRUV aUe iPSRUWaQW WR cRQVideU becaXVe Rf Whe iPSacW WhaW Whe\ caQ Pake RQ a
person's genes.

SWXdenW Name(V): S. GXdlaYalleWi
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2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
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TiWle: Studying the Behavior of Dogs in Relation to COVID-19

When it comes to dog behavior, it is a common topic of research today. However, a global
SaQdePic UeceQWl\ hiW Whe ZRUld, bUiQgiQg PaQ\ XQkQRZQV iQWR Whe Sla\iQg field. The TXeVWiRQ
aW haQd iV ZheWheU RU QRW dXUiQg WheVe XQSUecedeQWed WiPeV, dRgV haYe chaQged WheiU behaYiRUV
becaXVe Rf abUXSW URXWiQe chaQgeV RU PRUe VWUeVVfXl eQYiURQPeQWV. A gRRgle fRUP ZaV cUeaWed
ZiWh YaUiRXV TXeVWiRQV WhaW SeRSle acURVV Whe VWaWe, cRXQWU\, aQd ZRUld had Whe abiliW\ WR fill
RXW fRU a SeUiRd Rf WiPe. TheVe TXeVWiRQV cRQViVWed Rf RQeV WhaW aVked abRXW RbVeUYaWiRQV Rf
WheiU dRg¶V behaYiRUV aQd aQ\ QRWiceable chaQgeV WhaW haYe RccXUUed ViQce MaUch Rf 2020.
ThiV fRUP ZaV SRVWed WR YaUiRXV gURXSV RQ FacebRRk aQd VeQW RXW WhURXgh ePail. The dRgV
ZiWh Whe gUeaWeVW chaQgeV iQ WheiU dail\ URXWiQeV ZeUe fRXQd WR haYe behaYiRUal deYiaWiRQV VXch
aV iQcUeaVed aggUeVViRQ, VleeSiQg fRU lRQgeU SeUiRdV Rf WiPe, lack Rf aSSeWiWe, eWc. AddiWiRQall\,
Whe dRgV ZiWh Whe leaVW aPRXQW Rf chaQge dXe iQ SaUW WR Whe SaQdePic had Whe feZeVW VhifWV iQ
behaYiRU. The UeVeaUch WhaW ZaV SeUfRUPed iV iPSRUWaQW WR beWWeU XQdeUVWaQd aQiPalV WhaW aUe
prominent in many people's lives today. These findings can also bring change to how dog
WUaiQiQg ZRUkV becaXVe iW caQ allRZ fRU WUaiQeUV WR ZRUk ZiWh dRgV iQ high VWUeVV ViWXaWiRQV WhaW
cRXld be eQcRXQWeUed iQ WheiU eQYiURQPeQWV. AddiWiRQall\, XQdeUVWaQdiQg hRZ VWUeVV dXUiQg
WiPeV like WheVe affecWV caQiQeV iV cUXcial WR iPSURYiQg WheiU TXaliW\ Rf life.

SWXdenW Name(V): I. GUiffiWh
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2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
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4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) A6  BE

ProjecW
NXmber
3060

CSEF Official AbVWracW and CerWificaWion Fair CaWegor\

LS



TiWle: Elucidating the Role of Alternative Splicing in Metastatic Osteosarcoma

Osteosarcoma is a cancer which originates in the bone. IRX1, a gene that is heavily
RYeUe[SUeVVed iQ PeWaVWaWic RVWeRVaUcRPa, Pa\ SURYide iQVighW iQWR Whe UegXlaWRU\ SaWhZa\V
WhaW becRPe diVUXSWed dXUiQg PeWaVWaViV Rf RVWeRVaUcRPa. ThiV SURjecW aiPV WR fXUWheU
elucidate the role of IRX1 in metastatic osteosarcoma through network analysis of data
obtained through public databases. By cross referencing datasets from GEO, KEGG, STRING,
TF2DNA, and Enrichr, we created a novel network of proteins involved with IRX1 in
metastatic osteosarcoma, including DLX2, SOX9, SHH, FOXJ1, SMAD3, CXCL14, SRC,
AKT, PIK3CA, HEY2, SOX2, IKBKB, NF-KB, and AKT. We propose that IRX1 could play
a key role in regulating the Notch pathway through activation of ASCL1, which in turn
activates HES1 (a product of the Notch pathway), and through a negative feedback loop, will
eventually inhibit IRX1’s expression. Furthermore, we predict that the Notch pathway is
actually directly linked to a chemokine signaling pathway through IRX1 and HES5. Both of
these proteins activate CXCL14, the ligand which triggers the pathway, and eventually leads
WR Whe e[SUeVViRQ Rf NF-kB, a SURWeiQ eVVeQWial fRU UegXlaWiQg aSRSWRViV, cell VXUYiYal, aQd cell
proliferation.  Because Notch and the CXCL14/NFkB pathways are essential to activating
iQYaViRQ aQd PeWaVWaViV, diVUXSWiRQV iQ iWV QRUPal fXQcWiRQ aV VeeQ iQ RVWeRVaUcRPa caQ haYe
deadl\ aQd caQceURXV effecWV.

By analyzing which gene networks are more altered in the tumorigenic process, we can better
XQdeUVWaQd hRZ RVWeRVaUcRPa WXPRUV WXUQ PeWaVWaWic, SaYiQg Whe Za\ fRU QeZ WaUgeWed
WUeaWPeQWV- adYaQcePeQWV PXch Qeeded fRU caQceU SaWieQWV.

SWXdenW Name(V): S. GhRVhal

AbVWracW:
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Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   human subjects                  potentially hazardous biological agents
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):
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TiWle: The Effects of Chemical Lightening on  Hair Tensile Strength

The SXUSRVe Rf WhiV lab ZaV WR RbVeUYe Whe effecWV chePical lighWeQiQg had RQ Whe WeQVile
VWUeQgWh Rf haiU VWUaQdV b\ chePicall\ VaWXUaWiQg WhUee VWUaQdV fRU diffeUeQW aPRXQWV Rf WiPe
and measuring how much weight they could support in grams. It was hypothesized that a
lRQgeU VaWXUaWiRQ SeUiRd ZRXld UeVXlW iQ a lRZeU WeQVile VWUeQgWh. A deYice ZaV cUeaWed WhaW
allRZed SeQQieV WR be Slaced iQ a bag aWWached WR Whe haiU VWUaQd. PeQQieV ZeUe cRQWiQXall\
added XQWil Whe haiU VWUaQd bURke. IW ZaV diVcRYeUed WhaW chePical lighWeQiQg WUeaWPeQWV
UeVXlWed iQ lRZeU WeQVile VWUeQgWh. ThXV iW ZaV cRQclXded WhaW Whe lRQgeU Whe WUeaWPeQW ZaV, Whe
lRZeU Whe haiU VWUaQd¶V WeQVile VWUeQgWh ZaV. BaVed RQ Whe UeVXlWV iQ WhiV lab, Whe Qe[W VWeS iQ
WhiV VWXd\ ZRXld be WR XVe a PicURVcRSe aQd RbVeUYe Whe Sh\Vical VWUXcWXUe Rf a haiU VWUaQd iQ
cRUUelaWiRQ WR chePical lighWeQiQg WUeaWPeQWV.

SWXdenW Name(V): D. DU\e

AbVWracW:
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Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   human subjects                  potentially hazardous biological agents
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):
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TiWle: Determining the Proliferation of Cellular Oxidative Stress through Blue Light Induced
ROS Formation

TheUe e[iVWV a diYide ZiWhiQ Whe VcieQWific cRPPXQiW\ abRXW ZheWheU Whe effecWV Rf blXe lighW
radiation are detrimental or not. Research suggests that blue light exposure may play a role in
deYelRSPeQW Rf YiVXal iVVXeV VXch aV PacXlaU degUadaWiRQ aQd caWaUacW fRUPaWiRQ, bXW a lack Rf
eYideQce leaYeV Whe TXeVWiRQ Rf ZhaW cellXlaU PechaQiVPV caXVe WheVe iVVXeV. IW haV beeQ
reported that blue light exposure may cause intracellular reactive oxygen species (ROS)
RYeUSURdXcWiRQ, Zhich caQ lead WR cell daPage. A beWWeU XQdeUVWaQdiQg Rf Whe e[acW cellXlaU
PechaQiVPV WhaW caXVe WheVe healWh iVVXeV Pa\ lead WR a PRUe effecWiYe SUeYeQWiRQ RU
WUeaWPeQW.

This experiment aims to determine if blue light causes the production of ROS within cells,
which would signify that it causes cell damage. Yeast, or Saccharomyces cerevisiae, is
cultured and subjected to blue light radiation for one hour and H2DCFDA, a fluorogenic
reagent, is used to determine ROS levels. In order to keep the concentration of yeast cells
cRQVWaQW WhURXghRXW VaPSleV, a WeQ PicURliWeU iQRcXlaWiQg lRRS iV XVed WR VXVSeQd cellV iQ
diVWilled ZaWeU, aQd cell cRQceQWUaWiRQ iQ each VaPSle iV calcXlaWed XViQg aQ eTXaWiRQ WhaW
estimates cell concentration per milliliter from absorbance measurements. H2DCFDA
fluoresces when it binds with intracellular ROS, and the greater the fluorescence the greater
the level of ROS. The fluorescence of yeast cultures, both subjected to blue light and not, is
recorded and compared to determine if blue light had any effect on the production of ROS.

SWXdenW Name(V): G. SilYa

AbVWracW:
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Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   human subjects                  potentially hazardous biological agents
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):
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TiWle: CO2 Emissions to Polar Bears: How Reducing CO2 Emissions Can Save the Ursus
MaUiWiPXV

The cXUUeQW iQcUeaVe iQ CO2 ePiVViRQV iV caXViQg PaQ\ SURblePV, iQclXdiQg a decUeaVe iQ Whe
aPRXQW Rf Vea ice. ThiV decUeaVe iV a leadiQg facWRU iQ Whe decliQe Rf Whe SRlaU beaU SRSXlaWiRQ,
aV Whe lack Rf ice faWall\ iPSaiUV WheiU abiliW\ WR hXQW. DecUeaViQg CO2 ePiVViRQV WhURXgh Whe
use of renewable energy will slow the reduction of the polar bear population. Using data
predictions taken from IRENA for the future of CO2 emissions, the ever-increasing rate of
decUeaVe iQ Whe SRlaU beaU SRSXlaWiRQ Zill be UedXced b\ RYeU half Rf Whe cXUUeQW SUedicWed UaWe
Rf decliQe. FXWXUe CO2 ePiVViRQV ZeUe SUedicWed baVed RQ cXUUeQW WUeQdV aQd UedXced b\ 60%
RYeU a 30-\eaU SeUiRd. The UaWe Rf decUeaVe Rf Vea ice ZaV fRXQd fURP aYeUage Pa[iPXP
extents and continued into the future. With the relationship between predicted CO2 emissions
aQd Whe decUeaVe iQ Vea ice, a QeZ UelaWiRQVhiS beWZeeQ Whe WZR ZaV fRXQd ZheQ CO2
emissions were reduced. Using the predicted 30% decrease in polar bears globally, the current
SRSXlaWiRQ ZaV decUeaVed b\ 30% RYeU 30 \eaUV. CRQWiQXiQg Whe UelaWiRQVhiS beWZeeQ
decUeaVed ePiVViRQV aQd Vea ice allRZed fRU aQ accXUaWe SUedicWiRQ Rf a decUeaVe iQ SRlaU beaUV
b\ 2050 ZheQ UeQeZable eQeUg\ iV XVed. The UeVXlWV VhRZed WhaW b\ XVe Rf UeQeZable eQeUg\
UeVRXUceV decUeaViQg CO2 ePiVViRQV b\ 60%, WheQ Vea ice Zill face a 2.702% decUeaVe aQd
WheUe Zill RQl\ be a 12.02% decUeaVe iQ Whe SRlaU beaU SRSXlaWiRQ b\ Whe \eaU 2050.

SWXdenW Name(V): A. VaQ GeldeU

AbVWracW:
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Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   human subjects                  potentially hazardous biological agents
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):
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TiWle: Evaluation of a Model for Urban Vegetation Barrier Effects on Air Pollution

         AiU SRllXWiRQ iV a VeUiRXV glRbal iVVXe, UeVSRQVible fRU aSSUR[iPaWel\ RQe iQ eYeU\ QiQe
deaths each year, ranking it among the greatest environmental hazards to human health. It is of
SaUWicXlaU cRQceUQ iQ XUbaQ aUeaV, ZheUe eleYaWed SRllXWaQW cRQceQWUaWiRQV aQd SRWeQWial
VXffeUeUV cRQYeUge. OYeU RQe half Rf Whe ZRUld¶V SRSXlaWiRQ SUeVeQWl\ liYeV iQ XUbaQ aUeaV, aQd
Whe XUbaQ SRSXlaWiRQ UaWiR iV e[SecWed WR Ueach 68% b\ 2050. CRPPRQ aiU SRllXWaQWV iQclXde
particulate matter (PM), sulphur dioxide (SO2), ground-level ozone (O3), nitrogen oxide
(NOx) and carbon monoxide (CO). While elevated rates of air pollution pose serious health
UiVkV fRU hXPaQV, RXWdRRU SlaQWV caQ helS UedXce Whe haUPfXl effecWV Rf aiU SRllXWiRQ b\
filWeUiQg aQd SXUif\iQg Whe aiU aURXQd XV.

IQ WhiV SURjecW CRPPRQ IY\, AVWeU aQd MiQiaWXUe AQdURPeda SlaQWV ZeUe eYalXaWed fRU aiU
SRllXWaQW PiWigaWiRQ. IQ WhiV VWXd\ Ze deYelRSed a YegeWaWiRQ baUUieU PRdel ZiWh Whe SlaQW
lRcaWed iQ Whe Piddle Rf Whe gUeeQhRXVe bR[, aQd aiU SRllXWaQW ZaV VSUa\ed RQ RQe Vide Rf Whe
SlaQW. DiVSeUViRQ SaWWeUQV Rf VSUa\ed SRllXWaQWV ZeUe WeVWed ZiWh aQd ZiWhRXW YegeWaWiRQ
barrier. Measurements of carbon dioxide (CO2), Formaldehyde (HCHO), Total Volatile
OUgaQic CRPSRXQdV (TVOC), aQd PaUWicXlaWe MaWWeU (PM2.5/PM10) ZeUe WakeQ befRUe
VSUa\iQg, WheQ aW 0 aQd 30 PiQXWeV afWeU VSUa\iQg, XViQg bRWh PRQiWRUV.

The UeVXlWV VhRZ PiWigaWiRQ UaWeV (iQ 177 fW3 Rf aiU afWeU 30 PiQ): fRU TVOC Whe PiQiPXP
reduction is 5 mg/m3; for HCHO, 1 mg/m3; for CO2, 2000 ppm; for PM2.5, 2000 ug/m3; and
fRU PM10 iW ZaV 1000 Xg/P3.

SWXdenW Name(V): R. Nassar

AbVWracW:
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Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   human subjects                  potentially hazardous biological agents
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):
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TiWle: Proteomic Analysis Reveals Novel Biomarkers for Type 2 Diabetes

DiabeWeV iV a chURQic PeWabRlic diVeaVe aVVRciaWed ZiWh PeWabRlic diVWXUbaQceV Rf
carbohydrates, proteins, and lipids. Robust efforts have been made to strengthen the healthcare
systems for the diagnosis and management of diabetes. However, it remains a medical
dilePPa hRZ WR effecWiYel\ PRQiWRU aQd PaQage diabeWeV. AW SUeVeQW, blRRd glXcRVe aQd
hePRglRbiQ A1C aUe gRld VWaQdaUd biRPaUkeUV fRU Whe diagQRViV aQd PaQagePeQW Rf diabeWeV.
The YalXeV Rf blRRd SURWeiQV iQ PRQiWRUiQg Whe RccXUUeQce aQd SURgUeVViRQ Rf diabeWeV haYe
QRW beeQ Zell e[SlRUed. TR fXll\ XQdeUVWaQd Whe biRlRgical chaQgeV iQ Whe blRRd Rf diabeWic
SaWieQWV, Ze UecUXiWed 60 SaUWiciSaQWV iQclXdiQg 30 healWh\ adXlWV aQd 30 SaWieQWV diagQRVed
ZiWh W\Se 2 diabeWeV. B\ SeUfRUPiQg deeS SURfiliQg Rf SURWeRPeV iQ Whe blRRd, Ze ideQWified a
WRWal Rf 42 SURWeiQV WhaW aUe diffeUeQWiall\ e[SUeVVed iQ Whe blRRd Rf diabeWic SaWieQWV cRPSaUed
ZiWh healWh\ cRQWURlV. Of Whe diffeUeQWiall\ e[SUeVVed SURWeiQV, Į2-PacURglRbXliQ, L-VelecWiQ,
APOA1 aQd APOD aUe PRVW VigQificaQWl\ eleYaWed iQ diabeWic SaWieQWV, Zhich cRXld VeUYe aV a
PRUe VeQViWiYe cRPbiQaWiRQal biRPaUkeU iQ diVWiQgXiVhiQg diabeWic SaWieQWV fURP healWh\
SeRSle aQd Pa\ SUedicW Whe SURgUeVViRQ Rf diabeWeV. FXUWheUPRUe, WhURXgh aQal\VeV Rf geQe
ontology and Kyoto Encyclopedia of Genes and Genomes pathways associated with the
differentially expressed proteins, we discovered that the activation of liver X
receptors/retinoid X receptors in diabetic patients was a key biological event that can trigger
Whe d\VUegXlaWiRQ Rf chRleVWeURl, liSid, aQd glXcRVe PeWabRliVP. CRllecWiYel\, RXU VWXd\
provides a rich and open-access resource to shed lights on personalized precision approach for
RSWiPal PaQagePeQW Rf diabeWeV.

SWXdenW Name(V): M. Wang

AbVWracW:
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1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   human subjects                  potentially hazardous biological agents
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):
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TiWle: The Roles of Gene Expression of Non-Homologous End Joining in the Progression of
OYaUiaQ CaQceU

DNA damage is repaired by the cell in multiple ways. When the main pathway is unavailable,
the cell resorts to its backup, Non-Homologous End Joining (NHEJ). Causing a high level of
mutations, NHEJ can both lead to cell death or the development of resistance to therapies,
which decreases the chance of a patient’s survival. It was hypothesized that NHEJ gene
e[SUeVViRQ caQ SUedicW SURgQRViV iQ RYaUiaQ caQceU SaWieQWV. A liWeUaWXUe VeaUch ideQWified 48
genes involved in NHEJ. Data from 651 ovarian and breast cancer patients were extracted
from the Cancer Genome Atlas. A neural network was programmed to analyze complex data
SaWWeUQV, ZiWh Whe gRal Rf SUedicWiQg SURgQRViV. The PRdel ZaV WUaiQed RQ 332 RYaUiaQ aQd 274
bUeaVW caQceU SaWieQWV. The bUeaVW caQceU SaWieQWV ZeUe added WR aXgPeQW iWV leaUQiQg. The
WUaiQed PRdel ZaV WheQ WeVWed RQ a VeSaUaWe VeW Rf 45 RYaUiaQ caQceU SaWieQWV. A feaWXUe
iPSRUWaQce aQal\ViV ZaV cRQdXcWed WR deWeUPiQe Whe geQeV PRVW iPSRUWaQW WR Whe achieYed
accXUac\. CRPSaUed WR UaQdRP SUedicWiRQV, Whe PachiQe leaUQiQg aSSURach VhRZed 22%
higher relative accuracy. In the feature importance analysis, genes EXO1 and TP53BP1 of the
48 VWRRd RXW aV PRVW iPSRUWaQW WR Whe SUedicWiRQV. TheVe fiQdiQgV VXSSRUW Whe h\SRWheViV WhaW
the NHEJ gene expression in ovarian cancer is a possible biomarker of tumor mortality. The
accXUac\ Rf Whe PRdel cRXld be iQcUeaVed b\ iQclXdiQg RWheU YaUiableV VXch aV dePRgUaShicV
RU WXPRU VWage. FXUWheU iQTXiU\ iV UeTXiUed WR eYalXaWe Whe SRWeQWial cliQical aSSlicaWiRQV Rf Whe
WZR geQeV ideQWified aV PRVW iPSRUWaQW.

SWXdenW Name(V): E. LaYi

AbVWracW:

251
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   human subjects                  potentially hazardous biological agents
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):
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TiWle: Efficac\ Rf DiVVRlYed FlaYRQRid SXSSlePeQWV iQ ChelaWiQg IURQ (II) iQ a SRlXWiRQ

In the Alzheimer’s Disease research community, the dysregulation of iron is widely accepted
as one of the probable causes of Alzheimer’s Disease. Multiple studies have shown that early
in the progression of Alzheimer’s Disease, before obvious mental symptoms arise, there is a
buildup of excess iron in the liver, eyes, and brain. However, many early-onset Alzheimer’s
DiVeaVe SaWieQWV aUe diagQRVed ZiWh iURQ-UelaWed aQePia, VXggeVWiQg WhaW iURQ iV QRW beiQg
SURSeUl\ ciUcXlaWed WhURXgh Whe blRRdVWUeaP. NaWXUal chelaWiQg ageQWV VXch aV flaYRQRidV, a
chePical SURdXced b\ SlaQWV WR SURWecW agaiQVW eQYiURQPeQWal VWUeVVRUV, caQ be YeU\ effecWiYe
iQ UegXlaWiQg Whe ciUcXlaWiRQ Rf iURQ. MaQ\ UeVeaUcheUV belieYe WhaW Whe ke\ WR VlRZiQg RU eYeQ
stopping the progression of Alzheimer’s Disease may be finding what the perfect daily dose of
flaYRQRidV iV. IQ P\ UeVeaUch, I WeVWed Whe abiliW\ Rf fRXU diffeUeQW flaYRQRidV WR biQd WR Whe fUee
iURQ iQ aQ aTXeRXV VRlXWiRQ WR deWeUPiQe Zhich ZaV Whe PRVW effecWiYe. AfWeU cRPbiQiQg Whe
flaYRQRid aQd fUee iURQ iQ RQe VRlXWiRQ aQd allRZiQg WheP VXfficieQW WiPe WR bRQd, I ZaV able
WR WeVW Whe aPRXQW Rf XQXVed flaYRQRid iQ Whe VRlXWiRQ b\ XViQg a VSecWURShRWRPeWeU, Zhich
PeaVXUeV Whe cRQceQWUaWiRQ Rf a VRlXWiRQ b\ VhiQiQg a beaP Rf lighW WhURXgh iW aQd calcXlaWiQg
Whe aPRXQW Rf lighW abVRUbed b\ Whe VRlXWiRQ. AfWeU WeVWiQg each flaYRQRid, I deWeUPiQed WhaW
TXeUceWiQ ZaV Whe PRVW effecWiYe iQ biQdiQg WR Whe iURQ becaXVe iW had Whe leaVW aPRXQW Rf
XQXVed flaYRQRid UePaiQiQg, PeaQiQg WhaW PRUe fUee iURQ ZaV bRXQd WR iW.

SWXdenW Name(V): P. GagQRQ

AbVWracW:

252
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   human subjects                  potentially hazardous biological agents
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) BI  CH  ME
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TiWle:  IdeQWificaWiRQ Rf ESigeQeWic DeWeUPiQaQWV Rf Cell FaWE

Cell faWe iV deWeUPiQed b\ iWV geQRPe aQd Whe eSigeQRPe. The VWXd\ Rf cell faWe caQ cUeaWe QeZ
treatment methods to control the development of disease cells. Zebrafish stripes are formed by
SigPeQW cellV -- PelaQRc\WeV aQd iUidRShRUeV -- WhaW haYe diffeUeQW SheQRW\SeV deVSiWe haYiQg
Whe e[acW VaPe geQRPe. ThiV SURjecW aiPV WR ideQWif\ Whe eSigeQeWic eYeQWV WhaW dUiYe SigPeQW
cell faWe deciViRQV.

DNA methylome, chromatin accessibility, and gene expression profiles of zebrafish
QeXURcUeVW cellV, PelaQRc\WeV, aQd iUidRShRUe, ZeUe geQeUaWed XViQg WechQRlRgieV VXch aV
whole-genome bisulfite sequencing, ATAC-seq, and RNA-seq. They produced large amounts
of next-generation sequencing (NGS) data. Bioinformatics approaches analyzed the data and
ideQWified diffeUeQceV iQ chURPaWiQ acceVVibiliW\ aVVRciaWed ZiWh diffeUeQceV iQ geQe e[SUeVViRQ
beWZeeQ PelaQRc\WeV aQd iUidRShRUeV. CRPPaQdV ZUiWWeQ iQ baWch SURgUaPPiQg laQgXage
PaQiSXlaWed Whe VeTXeQciQg daWa. MaSSed UeadV ZeUe WheQ XVed WR call SeakV Zhich UeSUeVeQW
open chromatin regions that could serve as regulatory elements such as enhancers. Results
were visually examined on the WashU epigenome browser and compared to identify
eQhaQceUV aURXQd geQeV VXch aV PQS4a, Gb[2, aQd MiWfa.

I ideQWified SeakV WhaW VigQif\ WhaW WheUe iV a laUgeU aPRXQW Rf MelaQRc\We RU IUidRShRUe
e[SUeVViRQ. TheUe aUe YaU\iQg leYelV Rf geQe e[SUeVViRQ, aQd iW caQ cleaUl\ be VeeQ Whe aUeaV Rf
acceVVible chURPaWiQ haYe higheU leYelV Rf e[SUeVViRQ.

FURP Whe UeVeaUch, iW iV cleaU WR Vee WhaW Whe RSeQ chURPaWiQ iV VWURQgl\ aVVRciaWed ZiWh high
gene expression. When bound to proteins called transcription factors, enhancers can enhance
Whe WUaQVcUiSWiRQ Rf a WaUgeW geQe.

SWXdenW Name(V): S. Xu

AbVWracW:

250
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   human subjects                  potentially hazardous biological agents
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) CB
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TiWle: Implications of Tyrosine Kinase Inhibitors Used Primarily for Non-Small Cell Lung
CaQceU RQ VaUiRXV  BRdil\ S\VWePV PUedicWed ThURXgh PaWhZa\ FXQcWiRQV aQd GeQe
E[SUeVViRQ.

AfflicWiQg PaQ\ iQdiYidXalV ZiWh QRQ-VPall cell lXQg caUciQRPa, eSideUPal gURZWh facWRU
receptor (EGFR) alterations are present in a relatively significant number of patients with the
illness. EGFR has a large presence in cell-to-cell signalling and as a result is strongly
cRQQecWed WR a P\Uiad Rf V\VWePV iQ Whe hXPaQ bRd\, ZiWh a VigQificaQW iPSacW iQ RUgaQV ZiWh
high EGFR expression. The protein itself can be linked to many other downstream pathways
leading to a diverse set of effects. Most directly, EGFR takes an active part in mediating cell
proliferation and mitigation. In cells with EGFR mutations, the overexpression of EGFR can
lead WR e[ceVV cell SURlifeUaWiRQ aQd fRUPaWiRQ Rf WXPRUV. IQ UeVSRQVe, dUXgV haYe beeQ
developed to inhibit EGFR function in an effort to staunch cancerous growth. This research
WakeV a bURad lRRk iQWR Whe Vide effecWV Rf bRWh UeYeUVible aQd iUUeYeUVible W\URViQe kiQaVe
inhibitors (TKIs), including Erlotinib, Gefitinib, Osimertinib, and Afatinib amongst others, as
used for the inhibition of EGFR. Utilizing databases including the Kyoto Encyclopedia of
Genes and Genomes (KEGG), AmaZonia!, and PubMed, information was used to summarize
and organize data concerning EGFR function to form predictions on cell activity and organ
fXQcWiRQ. The fiQdiQgV VXggeVW WhaW SURceVVeV iQYRlYiQg UeVWRUaWiRQ aQd PaiQWeQaQce aUe likel\
WR be iPSaiUed, aQd a UedXcWiRQ iQ RWheU bRdil\ acWiYiWieV iQclXdiQg iQflaPPaWiRQ aQd fibURViV
can be seen among other effects as a result of EGFR inhibition.

SWXdenW Name(V): S. AdaPV

AbVWracW:

235
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   human subjects                  potentially hazardous biological agents
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) ME  A7  BI
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TiWle: A PhRWRQic CU\VWal-baVed, NRQ-IQYaViYe, CRlRU-ChaQgiQg SeQVRU fRU DeWecWiRQ Rf
Salivary SOD2, for Diagnosis of Hepatocellular Carcinoma

Hepatocellular carcinoma (HCC) is the most common type of liver cancer. Annually, over
800,000 people contract HCC and around 700,000 die, making HCC the third leading cause of
worldwide cancer deaths despite being only the sixth most prevalent. Currently, HCC is
diagQRVed WhURXgh blRRd WeVWV, iQYaViYe liYeU biRSVieV, aQd cRVWl\ iPagiQg WeVWV, VXch aV CT
and MRI, which all require trained personnel. My research is focused on developing an
alternative diagnostic tool; a low-cost, non-invasive, easily readable sensor to measure
VXSeUR[ide diVPXWaVe 2 (SOD2) leYelV iQ ValiYa. TR begiQ, a ShRWRQic cU\VWal PicURchiS ZiWh
RSal VWUXcWXUe iV cUeaWed WhURXgh Whe VSiQ-cRaWiQg Rf PRQRdiVSeUVed laWe[ VSheUeV RQWR a
PDMS glaVV VXbVWUaWe. ThiV PicURchiS iV diSSed iQ aQ aTXeRXV SUeSRl\PeU VRlXWiRQ cRQWaiQiQg
SOD2, then cleansed under 100W UV with acetic acid, sodium dodecyl sulfate solution, and
deiRQi]ed ZaWeU. 10�L Rf SOD2 iV WheQ dURSSed RQWR Whe PicURchiS aQd lefW WR dU\ fRU 10
PiQXWeV. The PC PicURchiS e[hibiWV a chaQge iQ iQWeQViW\ ZheQ e[SRVed WR SOD2. The UaWiR Rf
0.14 (clean SOD2 chip) to 0.34 (chip with SOD2) is measured through a UV-Vis spectrometer
aQd SEM. The high VeQViWiYiW\ aQd cRlRU Sa\-Rff Rf Whe chiS ZheQ iQWURdXced WR a lRZ
concentration of SOD2, paired with free iPhone RGB analysis apps and simple 3D-printed
lighW iVRlaWiRQ caVeV, VhRZ SURPiVe fRU WhiV diagQRVWic WRRl¶V XVefXlQeVV iQ Whe SRiQW-Rf-caUe
field. ThiV QRQ-iQYaViYe, eaV\-WR-XVe, aQd iQe[SeQViYe (a$15) cliQical diagQRVWic WRRl fRU eaUl\
detection of hepatocellular carcinoma can dramatically increase survival rates for HCC.

SWXdenW Name(V): H. Clausi

AbVWracW:

258
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) BI  E1  ME
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TiWle: Differences in Giving Up Densities of Sciurus Carolinensis in Urban vs Rural
EQYiURQPeQWV

Humans are expanding their area of use at a rapid rate that is only increasing. There is little
UeVeaUch RQ Whe effecWV Rf hXPaQ deYelRSPeQWV RQ Whe LaQdVcaSe Rf FeaU (hRZ PXch Whe\ feaU
SUedaWiRQ) iQ fRUagiQg aQiPalV. The YaUiaWiRQ iQ giYiQg-XS deQViWieV Rf SciXUXV CaURliQeQViV iQ
urban and rural environments will be tested. Rural environments should have a higher giving-
XS deQViW\ WhaQ Whe XUbaQ cRXQWeUSaUWV. TUa\V ZeUe Slaced aW 0, 10, 20, aQd 30 PeWeUV fURP a
WUee liQe iQWR aQ RSeQ field. The WUa\V ZeUe filled ZiWh VaQd aQd 500 gUaPV Rf ZhRle cRUQ. The
VTXiUUelV ZeUe allRZed WR fRUage fURP VXQUiVe WR VXQVeW fRU fRXU da\V aW each ViWe. A
cRQdiWiRQiQg SeUiRd Rf WZR da\V ZheUe QR VaQd ZaV added ZaV XVed WR allRZ Whe VTXiUUelV WR
becRPe accliPaWed WR WUa\V aQd fRRd. IW ZaV fRXQd WhaW UXUal VTXiUUelV had a gUeaWeU giYiQg XS
deQViW\ WhaQ XUbaQ VTXiUUelV. OQ aYeUage, Whe 30 P WUa\ fRU Whe UXUal SRSXlaWiRQ had 486.25 g
UePaiQiQg Zhile Whe XUbaQ SRSXlaWiRQ had 310 g UePaiQiQg. The UXUal SRSXlaWiRQ VhRZed a
gUeaWeU diffeUeQce iQ giYiQg XS deQViW\ iQ beWZeeQ WUa\V. The fiQdiQgV iQ WhiV e[SeUiPeQW VhRZ
WhaW hXPaQ deYelRSPeQWV aUe haYiQg aQ iPSacW RQ Whe fRUagiQg behaYiRU Rf aQiPalV. AV
hXPaQV cRQWiQXe WR deYelRS, PiQiPi]iQg Whe iPSacW WhaW RXU deYelRSPeQWV haYe RQ WheVe
behaYiRUV VhRXld becRPe a gUeaWeU SUiRUiW\.

SWXdenW Name(V): N. LeYiQVRQ

AbVWracW:

228
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) A6  EM  E9
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TiWle: Are Phones Bad for You?

IQ RUdeU WR deWeUPiQe if cell ShRQeV UeleaVed elecWURPagQeWic UadiaWiRQ aQd WR alVR deWeUPiQe
ZheWheU elecWURPagQeWic UadiaWiRQ QegaWiYel\ affecWV hXPaQV, Ze decided WR PeaVXUe Whe
aPRXQW Rf elecWURPagQeWic UadiaWiRQ WhaW ZaV UeleaVed b\ a cell ShRQe iQ heUW], ZheQ beiQg
called, over the distances of 2 cm, 5 cm, and 15 cm away from a radio frequency (RF) meter.
FRU each diVWaQce, Ze decided WR UXQ WhUee WUialV aQd Ze alVR aYeUaged Whe UeVXlWV Rf all WhUee
WUialV SeU diVWaQce. AfWeU WhiV, Ze ZRXld cRPSaUe WhiV daWa WR Whe aPRXQW Rf elecWURPagQeWic
UadiaWiRQ WhaW caXVeV QegaWiYe effecWV WR Whe hXPaQ bRd\ VXch aV VleeS diVRUdeUV, cRQceQWUaWiRQ
iVVXeV, caUdiRYaVcXlaU diVRUdeUV, aQd PePRU\ lRVV. AfWeU cRQdXcWiQg WhiV e[SeUiPeQW, RXU WeaP
ZaV able WR cRQclXde WhaW ShRQeV dR UeleaVe elecWURPagQeWic UadiaWiRQ aQd WhaW Whe aPRXQW Rf
elecWURPagQeWic UadiaWiRQ WhaW iV UeleaVed b\ ShRQeV dReV QRW caXVe aQ\ Rf Whe PeQWiRQed
QegaWiYe effecWV RQ hXPaQV.

SWXdenW Name(V): Z. Choudhry

AbVWracW:

151
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
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TiWle: Using Deep Learning to Efficiently Quantify the Impact of Road Salt Runoff on the Swim
Performance of Wood Frog Tadpoles

IQ UeceQW decadeV, URadV haYe XQdeUgRQe a VWaggeUiQg e[SaQViRQ XSZaUd Rf 60 PilliRQ kP iQ
length for the U.S. alone. These conduits of salt pollution permeate freshwater habitats,
leadiQg WR UiViQg e[WiQcWiRQ UaWeV Rf 4% aQQXall\. LRcal Zildlife like ZRRd fURgV, a ZideVSUead
species vital to ecological diversity, have been severely impacted by salinization. Yet, there is
UelaWiYel\ liWWle kQRZQ abRXW WadSRleV¶ UeacWiRQ WR de-iciQg cRPSaUed WR adXlWV. ThXV, WhiV VWXd\
fRcXVeV RQ hRZ URad ValW e[SRVXUe iQflXeQceV ZRRd fURg WadSRle VZiP SeUfRUPaQce, SiYRWal WR
SUedaWRU eYaViRQ. DXe WR UeVWUicWiRQV, P\ VXSeUYiVRU e[SRVed 11 gURXSV Rf WadSRleV WR fRXU ValW
cRQceQWUaWiRQV XS WR 7,000 �S/cP aQd adPiQiVWeUed bXUVW-VZiP WUialV. 650 YideRV RYeUall ZeUe
WUiPPed aQd aQal\]ed XViQg deeS QeXUal QeWZRUkV, a VeW Rf algRUiWhPV baVed RQ Whe bUaiQ
caSable Rf e[WUePel\ efficieQW PRWiRQ aQal\ViV, fURP Whe P\WhRQ Sackage DeeSLabCXW.
TadSRle WailV iQ 200 deUiYed iPageV Rf Whe WUaiQiQg daWaVeW ZeUe PaQXall\ labeled aQd Whe
QeWZRUk XQdeUZeQW 13,500 iWeUaWiRQV WR leaUQ Wail-WUackiQg. The QeWZRUk WheQ aQal\]ed YideRV
autonomously, providing tail coordinates for each frame. The R package trajr was used to
aQal\]e WheVe cRRUdiQaWeV fRU ViQXRViW\, aQ aQgXlaU PeaVXUe Rf PRWiRQ fle[ibiliW\ WhaW beWWeU
characterizes tail fluctuations and fitness. Results suggest that although swimming ability
decUeaVed aV URad ValW fiUVW iQcUeaVed, a SRWeQWiall\ adaSWiYe QaWXUal VafegXaUd ZaV WUiggeUed b\
haUVh cRQdiWiRQV ViQce Whe gUeaWeVW ViQXRViW\ YalXeV RccXUUed aW Whe higheVW ValW leYel.
CRQVeTXeQWl\, WhiV eQcRXUageV QRYel cRQVeUYaWiRQ VWUaWegieV, ZRUkiQg iQ WaQdeP ZiWh
eYRlXWiRQaU\ SURceVVeV, WR PiWigaWe cRQWaPiQaWiRQ.

SWXdenW Name(V): M. Zhang

AbVWracW:

250
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) E9  BI  C6
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TiWle: IQYeVWigaWiQg IQWeUSla\ beWZeeQ AP\lRid-ȕ aQd TaX aQd iWV CRQWUibXWiRQ WR
Neuroinflammation in Alzheimer's Disease Progression

Al]heiPeU¶V DiVeaVe iV claVVified aV Whe PRVW cRPPRQ QeXURdegeQeUaWiYe diVeaVe WhaW WUiggeUV
aQd fXUWheUV Whe RQVeW Rf QeXURQal cell deaWh aV a cRQVeTXeQce Rf hallPaUk SaWhRlRgical
chaQgeV. SiQce WheUe iV \eW QR cXUe fRU dePeQWiaV VXch aV Al]heiPeU¶V DiVeaVe, WheUe iV a
SeUSeWXal cRgQiWiYe fXQcWiRQ aQd deYelRSPeQW decliQe iQ diVeaVed SaWieQWV. The hallPaUkV Rf
Al]heiPeU¶V DiVeaVe iQclXde abQRUPal aP\lRid beWa SlaTXeV, QeXURfibUillaU\ WaQgleV, aQd
neuroinflammation. While these neuronal processes are interlinked, it is not entirely
XQdeUVWRRd hRZ Whe\ aUe UelaWed RU UegXlaWe each RWheU. I Zill fRcXV RQ Whe UelaWiRQ Rf QeXURQal
SURceVVeV aQd Al]heiPeU¶V DiVeaVe SaWhRlRg\, PRUe VSecificall\ Whe iQflXeQce Rf aP\lRid beWa
SeSWide aggUegaWiRQ RQ Whe TaX SURWeiQ, d\VUegXlaWed iQflaPPaWiRQ, aQd defecWiYe degUadaWiRQ
PechaQiVPV.  IQ WhiV SaSeU, I aQal\]ed Whe iQWeUacWiRQ beWZeeQ aP\lRid beWa aQd WaX WaQgleV
aQd hRZ WhiV leadV WR SURiQflaPPaWRU\ SaWWeUQV, Zhich UeVXlWV iQ QeXURiQflaPPaWiRQ RbVeUYed
iQ Al]heiPeU¶V DiVeaVe. IQ cRQWe[W, I RbVeUYed eYideQce fRU iQdXcWiRQ aQd SURgUeVViRQ Rf
MAPT and TREM2 through analysis of RNA-sequencing (RNA-seq) data. In examining and
cRUUelaWiQg Whe SaWhRlRgical hallPaUkV fRU Al]heiPeU¶V DiVeaVe, QeXURQal abQRUPaliWieV aQd
d\VfXQcWiRQV haYe beeQ aQal\]ed ZiWh Whe iQWeQW WR XQcRYeU QeZ SRWeQWial WheUaSeXWic
aSSURacheV fRU UeVcXiQg degeQeUaWiYe cell fXQcWiRQ aQd VWUXcWXUe.

SWXdenW Name(V): A. Kabra

AbVWracW:

198
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[
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Yes NR

Yes NR

Yes NR
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TiWle: A Natural Remedy to Decrease Asthma

The RUigiQal gRal fRU WhiV SURjecW ZaV WR fiQd a Za\ WR PiQiPi]e aVWhPa aWWackV aQd V\PSWRPV.
FRRd iQWake aQd aVWhPa V\PSWRPV ZeUe lRRked iQWR Zhich cRQclXded WhaW WheUe ZaV VRPe
cRUUelaWiRQ beWZeeQ fRRd iQWake aQd aVWhPa. TXUPeUic VSecificall\ haV VhRZQ iQ SUeYiRXV
VWXdieV WR UedXce iQflaPPaWiRQ iQ Whe lXQgV. ThiV lead WR a WXUPeUic Wea e[SeUiPeQW beiQg
cUeaWed WR PeaVXUe SaUWiciSaQWV¶ V\PSWRPV aQd aVWhPa cRlRU ]RQe befRUe dUiQkiQg WXUPeUic Wea
aQd afWeU dUiQkiQg WXUPeUic Wea. The h\SRWheViV Rf WhiV VWXd\ ZaV if WXUPeUic Wea iV dUXQk dail\,
WheQ Whe VXbjecW Zill VhRZ a decUeaVe iQ aVWhPa V\PSWRPV. The iQdeSeQdeQW YaUiable ZaV Whe
addiWiRQ Rf Wea WR a SeUVRQ¶V dieW. The deSeQdeQW YaUiable ZaV Whe Velf-UeSRUWed aVWhPa cRlRU
]RQe aQd V\PSWRPV. The cRQWURl YaUiable ZaV Whe fiUVW 2 ZeekV Rf Whe e[SeUiPeQW. The
e[SeUiPeQW ZaV dRQe RQ 2-5 SeRSle ZiWh aVWhPa diagQRVed b\ a Sh\ViciaQ. DXUiQg Whe
e[SeUiPeQW, SaUWiciSaQWV filled RXW a VXUYe\ eYeU\ da\ dXUiQg a 4-Zeek SURceVV: WUackiQg WheiU
V\PSWRPV ZiWhRXW WXUPeUic Wea fRU 2-ZeekV aQd ZiWh WXUPeUic Wea fRU 2-ZeekV. The daWa
VhRZed SaUWiciSaQWV e[SeUieQced fUeTXeQW cRXghiQg aQd VhRUWQeVV Rf bUeaWh dXUiQg Whe fiUVW 2
ZeekV, hRZeYeU, WheVe V\PSWRPV decUeaVed dXUiQg Whe ZeekV iQ Zhich Whe\ ZeUe dUiQkiQg Whe
WXUPeUic Wea. ThiV daWa VXSSRUWed Whe h\SRWheViV WhaW WXUPeUic Wea caQ helS decUeaVe aVWhPa
V\PSWRPV iQ SeRSle. FXWXUe VWXdieV caQ be dRQe iQ laUgeU gURXSV Rf SeRSle WR Vee hRZ WXUPeUic
Wea affecWV WheP aQd ZheWheU iW caQ be XVed aV a QaWXUal UePed\ WR cRQWURl aVWhPa.

SWXdenW Name(V): S. AkWheU

AbVWracW:

253
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: IPSacW Rf COVID-19 PaQdePic RQ SZiPPiQg AWhleWic PeUfRUPaQce

IW haV alUead\ beeQ VhRZQ WhaW COVID-19 haV had a big iPSacW RQ VWXdeQW PeQWal healWh aQd
acadePic SeUfRUPaQce. The SXUSRVe Rf WhiV VWXd\ ZaV WR iQYeVWigaWe ZheWheU COVID-19
iPSacWV VZiPPiQg aWhleWic SeUfRUPaQce aQd ZheWheU iW diffeUV baVed RQ age gURXSV, geQdeU,
and states. We hypothesized that there would be an increase in time for different swimming
eYeQWV fURP 2019-2020 WR 2020-21,eVSeciall\ iQ fePaleV aQd \RXQgeU childUeQ. PXblic
aYailable daWa ZaV cRllecWed fURP 3 diffeUeQW VWaWeV Rf CRQQecWicXW, SRXWh DakRWa, aQd MaiQe.
The WRS aYailable WiPeV fRU 100 fUeeVW\le aQd 200 fUeeVW\le fURP Whe eQdiQg SeUiRd Rf Whe VhRUW
cRXUVe VeaVRQ Rf 2019 WR 2020 aQd 2020 WR 2021 ZeUe cRllecWed fRU bRWh Pale aQd fePale,
ageV 11-12 aQd 15-16. The WiPe diffeUeQceV iQ each Rf Whe eYeQWV fRU Whe 2020-2021 aQd 2019
-2020 seasons were then calculated and compared between the groups. We found that there
ZaV a laUge iQcUeaVe iQ WiPe fRU bRWh eYeQWV (S<0.01). The iQcUeaVe ZaV VigQificaQWl\ gUeaWeU iQ
Whe 11-12 age gURXS ZheQ cRPSaUed WR Whe 15-16 age gURXS (S<0.01). TheUe ZaV QR
VigQificaQW diffeUeQce iQ Whe chaQge beWZeeQ Whe geQdeU gURXSV. APRQg Whe WhUee VWaWeV, MaiQe
had a QRWiceabl\ laUgeU iQcUeaVe WhaQ Whe RWheU 2 VWaWeV (S<0.01). ThiV VWXd\ VXggeVWV WhaW
COVID-19 had a gUeaW iPSacW RQ VZiP SeUfRUPaQce, eVSeciall\ fRU \RXQgeU VZiPPeUV. The
effecW iW haV RQ diffeUeQW VWaWeV QeedV fXUWheU iQYeVWigaWiRQ.

SWXdenW Name(V): E. Huang

AbVWracW:

235
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):
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Yes NR
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TiWle: Analyzing the Relationship Between Acceptance of Virtual Communication Mediums
ZiWh DeSUeVViRQ PURQeQeVV, FOMO, aQd SRcial AQ[ieW\

SiQce MaUch Rf 2020, a VXbVWaQWial iQcUeaVe iQ aYeUage leYelV Rf feaU-Rf-PiVViQg-RXW (FOMO), VRcial
aQ[ieW\, aQd deSUeVViRQ SURQeQeVV (all behaYiRUal iQdicaWRUV Rf QegaWiYe PeQWal ZellbeiQg ) haV beeQ
noted by psychologists. Recent studies have suggested that prolonged usage of virtual communication
PediXPV (VCM) Pa\ be SaUWiall\ UeVSRQVible. ThiV VWXd\ aiPV WR aVVeVV Whe UelaWiRQVhiS VWUeQgWh
beWZeeQ VCM XVage aQd QegaWiYe-YaleQce SV\chRlRgical facWRUV VXch aV VRcial aQ[ieW\, deSUeVViRQ
SURQeQeVV, aQd FOMO. AQ RQliQe VXUYe\ ZaV diVWUibXWed WR a gURXS Rf highVchRRl aQd cRllege VWXdeQW
participants, containing questionnaire items from the Przybylski FOMO test, the Willoughby Social
AQ[ieW\ Scale, aQd Whe DeSUeVViRQ PURQeQeVV IQYeQWRU\, PeaVXUiQg FOMO, SA, aQd DP, UeVSecWiYel\.
PaUWiciSaQWV WheQ UeceiYed a VecRQd VXUYe\ RQ WheiU eVWiPaWed Zeekl\ YiUWXal cRPPXQicaWiRQV XVage
alRQgVide a SeUVRQaliW\-VRciabiliW\ TXeVWiRQQaiUe fURP Whe 16PF. PaUWiciSaQWV ZeUe WheQ diVbaQded aQd
PXlWiYaUiable aQal\ViV ZaV cRQdXcWed RQ gaWheUed daWa. The daWa cRllecWed cXUUeQWl\ VXggeVWV a VWURQg
SRViWiYe UelaWiRQVhiS beWZeeQ VCM XVage, VRcial aQ[ieW\, FOMO, aQd deSUeVViRQ SURQeQeVV.
MXlWiYaUiable aQal\ViV VXggeVWV WhaW all WhUee QegaWiYe behaYiRUal iQdicaWRUV aUe addiWiRQall\ cR-UelaWed
in strength/direction. Regression analysis with known confounding variables such as personality
YaleQceV aQd SUe-SaQdePic VCM XVage did QRW VigQificaQWl\ alWeU Whe VWUeQgWh Rf RbVeUYed
UelaWiRQVhiSV. DaWa YaUiabiliW\ iV cXUUeQWl\ high dXe WR SaUWiciSaQW SRRl liPiWaWiRQV, ZiWh fXUWheU daWa
cRllecWiRQ RQgRiQg. OYeUall, Whe VWXd\ WhXV faU affiUPV Whe cRQjecWXUal h\SRWheVeV Rf SUeYiRXV VWXdieV:
that excessive usage of VCMS is indeed related to negative behavioral indicators. However, a precise
caXVal UelaWiRQVhiS UePaiQV XQceUWaiQ. VR cRQWURlled lab-baVed cRQWiQXaWiRQV aUe SlaQQed fRU Whe fXWXUe.

SWXdenW Name(V): K. Lu

AbVWracW:

258
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):
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[
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Yes NR
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TiWle: NRQ-CaQRQical BaVe PaiUiQg iQ Self-AVVePbliQg DNA CU\VWalV

The VcieQWific cRPPXQiW\ haV lRQg UecRgQi]ed Whe fRXU QaWXUall\-RccXUUiQg QXcleRbaVeV aV Whe
universal genetic language. However, this four-base model has recently been turned on its
head with the development of “hachimoji” nucleic acids, which use up to eight bases. Four
QeZ V\QWheWic cRPSRQeQWV haYe beeQ iQcRUSRUaWed iQWR a YaUieW\ Rf VeTXeQceV. TheVe
VeTXeQceV, iQ WXUQ, haYe beeQ XVed WR eQcRde baVic iQfRUPaWiRQ aQd WR cRQVWUXcW a Zide YaUieW\
Rf cU\VWalV aQd QaQRcageV. IQ WhiV iQYeVWigaWiRQ, Ze fXUWheUed RXU XQdeUVWaQdiQg Rf hachiPRji
DNA by using the Python-based Hierarchical ENvironment for Integrated Xtallography
(PHENIX), the Crystallographic Object-Oriented Toolkit (COOT), and ChimeraX to simulate
a baVe SaiU beWZeeQ c\WRViQe aQd 5-PeWh\l iVRc\WRViQe. ThiV YiUWXal baVe SaiU iV ViWXaWed aW Whe
ceQWeU Rf a DNA VWUaQd deUiYed fURP a SUeYiRXVl\-deVigQed VeTXeQce, deYelRSed URXghl\ 11
\eaUV SUiRU. ThiV SaiUiQg iV cRQVideUed degeQeUaWe becaXVe iWV cRPSRQeQWV dR QRW QRUPall\
form hydrogen bonds. However, it shows coherence within the digitized sequence, and
WheUefRUe VXggeVWV WhaW Whe SaiU caQ e[iVW iQ Whe Ueal ZRUld.  ShRXld fXWXUe UeVeaUch UeYeal
fXUWheU eYideQce Rf iWV e[iVWeQce, WhiV deYelRSPeQW haV WUePeQdRXV iPSlicaWiRQV fRU Whe
biRchePical VcieQceV, e.g., PRlecXlaU cRPSXWiQg, geQeWicV, aQd iPPXQRlRg\. BecaXVe Whe QeZ
baVe SaiU Pa\ be caSable Rf eQcRdiQg SeSWideV XViQg QRQ-SURWeiQRgeQic aPiQR acidV, RXU
fiQdiQgV Pa\ be XVed fRU Whe deYelRSPeQW Rf QeZ, XQiTXe SURWeiQV. TheVe PRlecXleV, eQcRded
XViQg hachiPRji QXcleic acidV cRQWaiQiQg Whe c\WRViQe-5-PeWh\l-iVRc\WRViQe baVe SaiU, Pa\
SURYe effecWiYe iQ Whe WUeaWPeQW Rf geQeWic aQd/RU PeWabRlic illQeVVeV VXch aV diabeWeV, aQePia,
aQd caQceU.

SWXdenW Name(V): W. Bernfeld, N. N/A, N. N/A

AbVWracW:

257
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):
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TiWle: The Role of ICAM-1 in Facilitating Leukocyte Migration Across the Blood-Brain Barrier
iQ Whe PURgUeVViRQ Rf MXlWiSle ScleURViV

MXlWiSle ScleURViV iV a chURQic aXWRiPPXQe diVRUdeU WhaW affecWV QeaUl\ RQe PilliRQ adXlWV iQ
the United States. In patients living with MS, leukocytes are able to migrate into the central
QeUYRXV V\VWeP WhURXgh Whe blRRd-bUaiQ baUUieU (BBB), caXViQg daPage WR QeXURQ
cRQQecWiRQV. AV Whe diVeaVe SURgUeVVeV, Whe BBB becRPeV ZeakeU aQd WhXV iQeffecWiYe iQ iWV
fXQcWiRQ aV a VelecWiYe VePi-SeUPeable bRUdeU beWZeeQ Whe bRd\ aQd Whe ceQWUal QeUYRXV
system. Recent studies suggest that cell-adhesion molecules may facilitate the migration of
leukocytes through the barrier; further research is needed to identify the mechanisms by which
WhiV RccXUV. AccRUdiQgl\, WhiV UeVeaUch iQYeVWigaWeV Whe URle WhaW iQWUacellXlaU adheViRQ
PRlecXle 1 (ICAM-1 RU CD54) Sla\V iQ daPagiQg Whe blRRd-bUaiQ baUUieU WR allRZ leXkRc\WeV
WR eQWeU Whe bUaiQ. AQ iQ-YiWUR PRdel ZaV deYelRSed ZiWh cXlWXUed bUaiQ PicURYaVcXlaU
eQdRWhelial cellV Veeded aWRS aQ e[WUa-cellXlaU PaWUi[ gel (Whe BBB PRdel) ZiWhiQ a MiPeWaV
3-Lane OrganoPlate. White blood cells isolated from whole blood and stained with ICAM-1
were added to a cell culture media of 10% FBS in RPMI 1640 (with phenol red). Leukocytes
ZiWh aQd ZiWhRXW ICAM-1 ZeUe added WR Whe 3-LaQe OUgaQRPlaWe, aQd SURfXViRQ WhURXgh Whe
BBB ZaV VWXdied. AfWeU RQl\ RQe da\, VigQificaQW BBB daPage aQd VXbVeTXeQW leXkRc\We
SURfXViRQ ZaV RbVeUYed iQ 70% Rf WUialV ZheUe ICAM-1 ZaV aWWached, cRPSaUed WR WUialV iQ
Zhich ICAM-1 ZaV QRW SUeVeQW. TheVe fiQdiQgV SURYide cRPSelliQg eYideQce WhaW ICAM-1
Sla\V a VigQificaQW URle iQ daPagiQg Whe BBB aQd faciliWaWiQg leXkRc\We PigUaWiRQ iQWR Whe
ceQWUal QeUYRXV V\VWeP.

SWXdenW Name(V): P. Kurup

AbVWracW:

261
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):
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TiWle: E[aPiQiQg Whe eQeUg\ efficieQc\ Rf YaUiaWiRQV Rf S\QechRc\VWiV QigUeVceQV biRiQkV iQ
biRShRWRYRlWaic cellV

BiRShRWRYRlWaic (BPV) cellV haUQeVV eQeUg\ WhURXgh Whe elecWURQ WUaQVfeU Rf PicURbeV leadiQg
WR Zide VcieQWific iQWeUeVW iQ WheiU SRWeQWial aSSlicaWiRQV aV UeQeZable eQeUg\. SeYeUal VWXdieV
VhRZed VXVWaiQed eQeUg\ RXWSXW XViQg Whe c\aQRbacWeUia VSecieV S\QechRc\VWiV WhURXgh
e[SeUiPeQWal PeWhRdV VXch aV 2D SUiQWiQg cellV RQWR cRS\ SaSeU aQd cRPbiQiQg WZR diffeUeQW
PicURbe VSecieV fRU lRQgeYRXV RXWSXW iQ a WUadiWiRQal flXid chaPbeU deVigQ. ThiV SURjecW
e[aPiQed Whe effecWV RQ eQeUg\ RXWSXW Rf c\aQRbacWeUia S\QechRc\VWiV QigUeVceQV ZheQ
PaQiSXlaWiQg WhUee elePeQWV Rf Whe BPV V\VWeP: 1) caUbRQ caWhRde W\SeV (caUbRQ clRWh YV.
caUbRQ SaSeU), 2) SaSeU W\SeV (cRS\ SaSeU YV. filWeU SaSeU), aQd 3) effecWV Rf SlaVPid Pi[ed
bacWeUia (WUaQVfRUPed YV. XQWUaQVfRUPed). The SaSeU-baVed BPV V\VWeP Rf WhiV SURjecW
cRQViVWed Rf caUbRQ caWhRde aQd aQRde cRPSRQeQWV ZiWh aQRde cRQWaiQiQg S\QechRc\VWiV
nigrescens “bioink” on paper and hydrogel as an electron flow material. Through different
PaQiSXlaWiRQV RQ Whe BPV V\VWeP, Whe SRWeQWial RSSRUWXQiWieV WR Pa[iPi]e SRZeU fRU WhiV
alWeUQaWiYe eQeUg\ ZeUe RbVeUYed. MeaVXUePeQWV ZeUe RbWaiQed fURP bRWh a Velf-fabUicaWed
JUAMI potentiostat and a multimeter. Findings indicated that 1) carbon cloth, 2) filter paper,
aQd 3) XQWUaQVfRUPed bacWeUia WeVWV SURdXced Whe gUeaWeVW SRZeU deQViWieV UelaWiYe WR RWheU
WeVWV. OQe aYeQXe Rf iQWeUeVW fRU PicURbial BPV cell V\VWePV iV XViQg SaSeU-baVed BPV cellV aV
eco-friendly “disposable energy”. This explains the use of papers (i.e., carbon, copy, filter) as
Whe PaiQ WeVWV Rf YaUiaWiRQ iQ WhiV SURjecW¶V e[SeUiPeQWaWiRQ. ThiV lighW aQd cRPSacW baWWeU\
alWeUQaWiYe RSeQV dRRUV WR SRVVible adYaQcePeQWV iQ dail\ Pedical aidV, RXWdRRU VXUYiYal, aQd
VSace WechQRlRg\.

SWXdenW Name(V): Y. Jang

AbVWracW:

252
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):
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TiWle: The EffecWV Rf NegaWiYe TheUPal SWUeVV RQ Whe GeUPiQaWiRQ Rf IQYaViYe aQd NaWiYe PlaQW
SeedV iQ CRQQecWicXW

ThiV VWXd\ WeVWed Whe effecWV Rf QegaWiYe WheUPal VWUeVV RQ eighW Veed W\SeV, fRXU Rf Zhich ZeUe
QaWiYe WR CRQQecWicXW aQd fRXU Rf Zhich ZeUe iQYaViYe WR CRQQecWicXW. Each Veed VSecieV
cRllecWiRQ ZaV VSliW iQ half, ZiWh half Rf each VSecieV e[SeUieQciQg QegaWiYe WheUPal VWUeVV. All
Rf Whe VeedV ZeUe WheQ geUPiQaWed fRU WhUee ZeekV aQd Whe QXPbeU Rf VeedV WhaW geUPiQaWed
ZiWhiQ each VaPSle ZeUe cRXQWed. The diffeUeQce iQ Whe QXPbeU Rf geUPiQaWed VeedV fURP
each VSecieV e[SRVed WR QegaWiYe WheUPal VWUeVV ZaV cRPSaUed WR Whe SeUceQWage Rf geUPiQaWed
VeedV Rf Whe VaPe VSecieV WhaW ZeUe QRW e[SRVed WR QegaWiYe WheUPal VWUeVV. ThiV VhRZed WhaW
Whe Veed VSecieV RXW Rf Whe W\SeV XVed iQ WhiV e[SeUiPeQW WhaW beVW VXUYiYed QegaWiYe WheUPal
ZeUe QaWiYe WR CRQQecWicXW, WhXV VhRZiQg WhaW SlaQWV QaWiYe WR CRQQecWicXW VXUYiYe beWWeU
WheUPal VWUeVV WhaQ SlaQWV iQYaViYe WR CRQQecWicXW.

SWXdenW Name(V): E. BURZQ

AbVWracW:

142
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: S\QeUgiVWic effecWV Rf FeUahePe� aQd VeYeUal ROS-iQdXciQg dUXgV

The fiYe-\eaU VXUYiYal UaWe Rf SaQcUeaWic caQceU iV aSSUR[iPaWel\ 3%, PakiQg iW aQ
XQPiVWakabl\ faWal cRQdiWiRQ. SiQce PRVW SaQcUeaWic caQceUV aUe diagQRVed aW PeWaVWaWic VWageV,
Whe\ aUe a challeQge WR WUeaW. TUadiWiRQal chePRWheUaSieV aUe aVVRciaWed ZiWh PaQ\ UiVk facWRUV,
such as a variety of adverse effects on healthy cells. However, nanotechnologies (particles
ZiWh Vi]eV Rf leVV WhaQ 100 QP) SUeVeQW a SURPiViQg Za\ WR deliYeU chePRWheUaSeXWic ageQWV WR
PiWigaWe iVVXeV ZiWh fUee chePRWheUaS\ dUXgV, VXch aV aQ iQcUeaVed chaQce Rf iQfecWiRQ, eaV\
bleediQg RU bUXiViQg, aQd VhRUWQeVV Rf bUeaWh. OQe cXUUeQW WUeaWPeQW Rf SaQcUeaWic caQceU
includes the combination therapy of Gemcitabine and Paclitaxel. We also explored the
SRVVibiliW\ Rf FeUahePe� acWiQg aV a UeacWiYe R[\geQ VSecieV (ROS) geQeUaWRU. SiQce acWiYe
iURQ caQ geQeUaWe ROS iQ cellV leadiQg WR cell daPage, FeUahePe� VhRXld ZRUk ViPilaUl\. IQ
WhiV VWXd\, Ze QRQ-cRYaleQWl\ lRaded VeYeUal ROS-iQdXciQg dUXgV RQWR iURQ-R[ide
QaQRSaUWicleV (FeUahePe�) fRU Whe WUeaWPeQW Rf SaQcUeaWic caQceU cell liQeV aQd PeaVXUed
cancer cell viability compared to untreated cells. We found that cells treated with both
FeUahePe� aQd dUXg had a V\QeUgiVWic effecW WhaW iQcUeaVed liSid SeUR[idaWiRQ aQd decUeaVed
viability; thus, they showed promise as a targeted cytotoxic combination. We are also
cXUUeQWl\ fXQcWiRQali]iQg FeUahePe� ZiWh aQ aPiQe-baVed cRaWiQg aQd aQ O-PEG cRaWiQg WR
deWeUPiQe Zhich SaUWicle haV beWWeU cell eQWU\. RegaUdleVV, QaQRSaUWicle WheUaSieV aUe VWill PRUe
deViUable WhaQ WUadiWiRQal chePRWheUaSieV fRU faWal caQceUV like SaQcUeaWic caQceU becaXVe Whe\
caQ effecWiYel\ WaUgeW aQd kill caQceU cellV ZiWh PiQiPal daPage WR healWh\ QeighbRUiQg cellV.

SWXdenW Name(V): W. Nomani

AbVWracW:

254
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
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TiWle: Determining the Efficacy of Zingiber Officinale to Promote the Bioremediation of
Bioplastics through Amylase Hydrolysis

AV Whe e[SaQViRQ Rf Whe biRSlaVWicV iQdXVWU\ cRQWiQXeV WR gURZ WheUe iV a QeZ VWUeVV WR PiWigaWe
Whe lRQg aQd VhRUW-WeUP effecWV Rf VWaUch-baVed biRSlaVWicV RQ eQYiURQPeQWal SaUaPeWeUV. ThiV
research proposes that Zingiber Officinale (ginger) can be used to promote amylase hydrolysis
Rf VWaUcheV iQ CUaVVRVWUea YiUgiQica (EaVWeUQ O\VWeU), Whe PRdel filWeU feediQg RUgaQiVP,
allRZiQg fRU leVV e[ceVV VWaUch WR UePaiQ iQ Whe PaUiQe eQYiURQPeQW. The SXUSRVe Rf WhiV
e[SeUiPeQW iV WR deWeUPiQe Whe ZaWeU TXaliW\ PiWigaWiRQ UeTXiUePeQWV aQd Whe efficac\ Rf Whe
R\VWeU giQgeU/aP\laVe V\VWePic biRUePediaWiRQ SURceVV. MXlWiSle WUialV ZeUe cRQdXcWed WR
eYalXaWe ZaWeU TXaliW\ SaUaPeWeUV RYeU a WZeQW\-fRXU-hRXU SeUiRd ZiWh Whe addiWiRQ Rf
biRSlaVWicV WR ValWZaWeU. SWaUch abVRUbaQceV Rf WaQkV ZiWh R\VWeUV aQd diffeUeQW cRQceQWUaWiRQV
Rf giQgeU ZeUe cRPSaUed WR PeaVXUe Whe VWaUch cRQceQWUaWiRQ RYeU WiPe. All UeVeaUch ZaV
independently designed and executed unless otherwise noted. Hardness, salinity, and
temperature were not affected while the turbidity, dissolved oxygen, and pH data indicated
that there was a statistically significant change over time due to bioplastics. Data concluded;
R\VWeUV WUeaWed iQ a .1M giQgeU VRlXWiRQ biRUePediaWed 230% PRUe VWaUch WhaQ Whe XQWUeaWed
R\VWeUV, R\VWeUV WUeaWed iQ a .055M cRQceQWUaWiRQ Rf giQgeU biRUePediaWed 317% PRUe VWaUch iQ
5 hRXUV cRPSaUed WR XQWUeaWed R\VWeUV. The VWaUch cRQceQWUaWiRQ decUeaVed 13% faVWeU iQ
Whe .055M VRlXWiRQ cRPSaUed WR Whe .1M VRlXWiRQ. FXWXUe aSSlicaWiRQV iQclXde a VecRQdaU\
giQgeU WUeaWPeQW Rf R\VWeU bedV fRU biRUePediaWiRQ Rf PicURSlaVWicV iQ addiWiRQ WR Whe
VXSSlePeQWal giQgeU iQ Whe VWaUch PaWUi[ Rf biRdegUadable SlaVWicV SUiRU WR deh\dUaWiRQ.

SWXdenW Name(V): S. MaWUegUaQR

AbVWracW:

252
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):
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[

[
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TiWle: The AQWi-YiUal EQWU\ aQd AQWi-IQflaPPaWRU\ EffecWV Rf CaPRVWaW MeV\laWe aQd GiQkgRlide
A RQ SARS-CRV-2 SSike PURWeiQ TUeaWed LXQg ESiWhelial CellV

The QRYel cRURQaYiUXV diVeaVe 2019 (COVID-19) iV Whe caXVe behiQd Whe cXUUeQW glRbal
SaQdePic, caSable Rf iQdXciQg SQeXPRQia-like V\PSWRPV aQd RUgaQ failXUe. GiQkgRlide A aQd
caPRVWaW PeV\laWe aUe WZR chePicalV WhaW VhRZ SURPiVe iQ aQWi-iQflaPPaWiRQ aQd aQWi-YiUal
cellXlaU eQWU\, UeVSecWiYel\. GiQkgRlide A (GA )iV a cRPSRXQd cRPPRQl\ fRXQd iQ Whe leaYeV
Rf Whe GiQkgR bilRba WUee, aQd haV beeQ UeVeaUched aV a SRWeQWial aQWi-iQflaPPaWRU\ dUXg.
CaPRVWaW PeV\laWe (CM) iV a cliQicall\ SURYeQ VeUiQe SURWeaVe iQhibiWRU, Zhich Pa\ be ke\ fRU
UedXciQg SARS-CRV-2  eQWU\ iQdXced b\ Whe VeUiQe SURWeaVe TACE. MTT cell YiabiliW\ aVVa\,
LDH cytotoxic assay, and ELISA assay were used to determine if GA and CM can mitigate
YiUal VSike SURWeiQ daPage WRZaUd cellV. TheVe PeWhRdV Rf daWa aQal\ViV UeYealed WhaW Whe
SUeVeQce Rf VSike SURWeiQV VigQificaQWl\ diPiQiVhed Whe YiabiliW\ Rf Whe lXQg eSiWhelial cellV, aQ
effecW Zhich GA aQd CM ZeUe able WR UeYeUVe dRVe-deSeQdeQWl\. IQ addiWiRQ, Whe cRQVideUable
iQcUeaVe iQ iQflaPPaWRU\ c\WRkiQeV iQ Whe cellV iQdXced b\ WUeaWPeQW ZiWh VSike SURWeiQV ZaV
aPeliRUaWed b\ GA aQd CM, lRZeUiQg Whe cRQceQWUaWiRQV Rf c\WRkiQeV IL-6, TNF-a, aQd TGF-
b dRZQ WR QeaU-XQWUeaWed leYelV. The XVe Rf bRWh WaUgeW chePicalV haV beeQ VhRZQ WR VXSSUeVV
iPPXQe UeVSRQVe, VXggeVWiQg WheiU SRWeQWial URleV iQ Whe WUeaWPeQW fRU Whe iQflaPPaWRU\
V\PSWRPV Rf COVID-19. FXUWheUPRUe, UeVXlWV cRQfiUP Whe SUeVeQce Rf aQWi-iQflaPPaWRU\ aQd
aQWi-cell deaWh SURSeUWieV Rf CM aQd GA, aV Whe\ iQcUeaVed YiabiliW\ aQd UedXced c\WRkiQe
SURdXcWiRQ, XlWiPaWel\ VXggeVWiQg WhaW Whe GA aQd CM Pa\ be effecWiYe cRPSRQeQWV fRU
COVID-19 iQflaPPaWiRQ WUeaWPeQW.

SWXdenW Name(V): A. SXQ

AbVWracW:

263
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
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TiWle: Active Aeration of Hydroponic Systems.

Objective :Hydroponics is a novel way of growing food. Hydroponics grows plants with roots
VXVSeQded iQ ZaWeU. GURZiQg iQ bXckeWV Rf ZaWeU allRZV SUeciVe cRQWURl Rf Whe gURZiQg
PediXP giYiQg Whe faUP a Za\ WR UedXce ZaVWe Rf ZaWeU aQd QXWUieQWV. ATXaSRQic WechQRlRg\
iV a gURZiQg field Rf UeVeaUch becaXVe Rf iWV iQcUeaViQg XVe iQ Whe agUicXlWXUal VecWRU. BecaXVe
R[\geQ cRQWeQW iQflXeQceV URRWiQg deSWh acWiYe aeUaWiRQ ZaV WeVWed aV a Za\ WR iQcUeaVe
gURZWh.

MeWhRdV: TZR gURXSV Rf aUXgXla ZeUe gURZQ iQ cRQWaiQeUV Rf ZaWeU, SeaUliWe aQd feUWili]eU.
The e[SeUiPeQWal gURXS ZaV bXbbled 24/7. The cRQWURl gURXS had VWagQaQW ZaWeU. 6 Zeek Rld
SlaQWV ZeUe UePRYed aQd PeaVXUed fRU PaVV aQd leQgWh..

ReVXlWV: The aYeUage leQgWh Rf Whe e[SeUiPeQWal gURXS ZaV 5.5 cP. The aYeUage leQgWh Rf Whe
cRQWURl gURXS ZaV 3.3 cP. MaVV ZaV QeYeU WakeQ becaXVe eYeU\ aUXgXla cRPbiQed did QRW
UegiVWeU RQ P\ Vcale. The VXUYiYal UaWe Rf Whe e[SeUiPeQWal aQd cRQWURl ZaV 38% aQd 16%
UeVSecWiYel\.

CRQclXViRQ: ThiV VWXd\ caQQRW dUaZ VWURQg cRQclXViRQV. MaQ\ SlaQWV QeYeU geUPiQaWed. MRldV
aQd algae cRQWaPiQaWed bRWh gURXSV. NeYeUWheleVV, Whe e[SeUiPeQWal gURXS had algae, Zhich
SURbabl\ cRPSUiVed a PajRUiW\ Rf Whe biRPaVV aQd VXUYiYed beWWeU agaiQVW Whe RQVlaXghW Rf
diVeaVeV. PeUhaSV WhaW PeaQV aeUaWed ZaWeU iV beWWeU fRU SlaQW life.

SWXdenW Name(V): A. McLaXghliQ

AbVWracW:

209
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
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[
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TiWle: IPSURYiQg Whe Sh\Vical aQd PeQWal healWh Rf aVWURQaXWV ZiWh SlaQWV.

DXUiQg VSaceflighW, aVWURQaXWV haYe a YeU\ liPiWed dieW WhaW iV UeSeaWed eYeU\ 8 da\V. DXe WR
Whe lack Rf YaUieW\ iQ WheiU fRRd RSWiRQV, Whe\ caQ VXffeU fURP dieW faWigXe. The lRVV Rf PXVcle
aQd bRQe PaVV SaiUed ZiWh a Sh\Vical decliQe Zill liPiW WheiU abiliW\ WR cRPSleWe Qeeded WaVkV.
The gRal fRU WhiV SURjecW ZaV WR deWeUPiQe if addiQg SlaQWV iQWR WheiU dieW,iQcUeaViQg Whe YaUieW\
aQd fUeVhQeVV Rf Whe fRRd, cRXld UedXce Whe UiVk Rf dieW faWigXe aV Zell aV  iQcUeaVe Whe PeQWal
healWh Rf aVWURQaXWV. I cRQclXded WhaW iIQ RUdeU fRU aVWURQaXWV WR geW UegXlaU QXWUieQWV, Whe\
ZRXld haYe WR SlaQW a YaUieW\ Rf diffeUeQW SlaQWV, VRPe Rf Zhich Pa\ iQclXde UadiVh, leWWXce,
VSiQach, bURccRli aQd caUURWV. AVWURQaXWV ZRXld haYe WR haYe eQRXgh WiPe WR gURZ WheVe iQ
VSace aQd ZRXld haYe WR bUiQg eQRXgh SUeSackaged fRRd WR laVW XQWil all Whe SlaQWV ZiWh Whe
UighW QXWUieQWV aUe fXll\ deYelRSed. ReVeaUch alVR deWeUPiQed WhaW caUiQg fRU SlaQWV aQd addiQg
WheP iQWR WheiU dieW ZRXld iQcUeaVe PRRdVThiV iQfRUPaWiRQ caQ helS ZiWh SUeSaUiQg fRU fXWXUe
VSace flighW b\ UedXciQg Whe aPRXQW Rf VWRUage VSace WakeQ XS iQ Whe VSacecUafW. If
SUeSackaged fRRd iVQ¶W Qeeded fRU aQ eQWiUe PiVViRQ, Whe e[WUa VSace cRXld be WakeQ XS b\
PRUe VXSSlieV RU e[SeUiPeQWV.

SWXdenW Name(V): S. Michael

AbVWracW:

211
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):
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TiWle: Heating Oceans And Their Threats To Marine Life

My research project, Heating Oceans And Their Threats To Marine Life, is an attempt to bring
PRUe aWWeQWiRQ WR Whe flXcWXaWiQg WePSeUaWXUe iQ EaUWh¶V RceaQV, aQd hRZ Whe\ affecW all Rf Whe
PaUiQe life aURXQd WheP. I haYe beeQ ZRUkiQg RQ deYelRSiQg a SlaQ fRU eYeU\RQe WR eaVil\
UedXce WheiU caUbRQ fRRWSUiQW iQ RUdeU WR SUeVeUYe RXU RceaQV aQd VaYe PaUiQe ecRV\VWePV aW
UiVk. IQ RUdeU WR cRPe XS ZiWh WhiV SlaQ I UeVeaUched Whe flXcWXaWiRQ iQ WePSeUaWXUe WR
deWeUPiQe hRZ iW iV  affecWiQg diffeUeQW VSecieV Rf SlaQWV aQd aQiPal life.

I VWaUWed b\ UeVeaUchiQg Whe effecWV Rf WePSeUaWXUe chaQge RQ Zildlife liYiQg iQ Whe RceaQV aQd
WheQ UeVeaUched Whe caXVeV Rf cRUal bleachiQg, lRVV Rf bUeediQg gURXQdV, aQd aQiPal
eQdaQgeUPeQW. The PaiQ caXVeV Rf WheVe iVVXeV WhaW ZeUe fRXQd iQclXded RceaQ acidificaWiRQ
aQd caUbRQ ZaVWe. I XVed WhiV UeVeaUch WR cRQclXde hRZ UedXciQg RXU caUbRQ fRRWSUiQW ZRXld
haYe a VXbVWaQWial iPSacW RQ UeWXUQiQg RXU RceaQV WR WheiU healWhieU VWaWe. AfWeU Whe UeVeaUch
ZaV fRXQd, I cUeaWed a liVW Rf WhiQgV WhaW Whe geQeUal SXblic cRXld eaVil\ fRllRZ WR decUeaVe WheiU
caUbRQ fRRWSUiQWV. The gRal iV WR iQcUeaVe Whe abiliW\ WR iQfRUP Whe SXblic WhaW WheiU chRiceV caQ
WUXl\ caQ Pake aQ iPSacW. OQ WRS Rf Whe gXideV WhaW ZeUe cUeaWed fURP P\ UeVeaUch, I alVR
added ZebViWeV aQd fRXQdaWiRQV WhaW SeRSle caQ fRllRZ WR iQcUeaVe WheiU XQdeUVWaQdiQg Rf WheiU
iPSacWV aQd cliPaWe chaQge iQ RXU RceaQV.

SWXdenW Name(V): S. Young

AbVWracW:

237
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) EM  EA  A6
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TiWle: How have vaccines developed through different pandemics and how do they compare to
Whe  deYelRSPeQW Rf Whe COVID-19 YacciQe.

SWXdieV RQ Whe SURgUeVViRQ Rf YacciQe deYelRSPeQW VhRZ WhaW YacciQe deYelRSPeQW haV
chaQged RYeU Whe laVW hXQdUed \eaUV. The SXUSRVe Rf WhiV UeVeaUch iV WR XQdeUVWaQd hRZ
YacciQeV ZRUk aQd hRZ Whe deYelRSPeQW SURceVV haV chaQged WhURXgh diffeUeQW SaQdePicV
aQd hRZ Whe\ cRPSaUe WR Whe deYelRSPeQW Rf Whe COVID-19 YacciQe. BefRUe Whe UeVeaUch
SURceVV begaQ, Whe h\SRWheViV ZaV WhaW dXe WR Whe adYaQced WechQRlRg\ WhaW Ze haYe WRda\, Whe
COVID-19 YacciQe SURgUeVViRQ Zill be PXch faVWeU iQ cRPSaUiVRQ WR Whe RWheU SaQdePicV
YacciQeV. IQ RUdeU WR cRPe WR P\ cRQclXViRQV, I XVed PXlWiSle TXeVWiRQV aQd PXlWiSle VRXUceV
WR Pake VXUe Whe daWa I cRllecWed ZaV WhRURXgh aQd accXUaWe. ThURXgh WhiV SURceVV, I ZaV able
WR cRQclXde WhaW P\ h\SRWheViV ZaV cRUUecW. The CRYid-19 YacciQe ZaV Whe faVWeVW WhaW aQ\
YacciQe had SUeYiRXVl\ beeQ deYelRSed, fURP YiUal VaPSliQg WR aSSURYal. IW becaPe cleaU hRZ
WhiV SaQdePic chaQged Whe fXWXUe Rf YacciQe deYelRSPeQW ViQce iW VhRZV hRZ faVW
deYelRSPeQW caQ SURceed aQd hRZ iW dReV QRW cRPSURPiVe RQ Whe VafeW\ Rf Whe YiUXV. BXW
WhURXgh P\ UeVeaUch I ZaV able WR Vee Whe diffeUeQceV beWZeeQ WhiV YacciQe aQd RWheU YacciQe
development. With the Covid-19 pandemic the funding and testing the vaccines were
abXQdaQW. CRXQWUieV SRXUed fXQdiQg iQWR ShaUPa cRPSaQieV. NRUPall\ Whe VlRZeVW SaUW Rf
YacciQe deYelRSPeQW Zhich iV Whe WeVWiQg WheP ZaV VSed XS. The COVID-19 YacciQeV ZeQW
WhURXgh Whe VaPe WUialV, bXW ZiWh Whe fXQdiQg SRXUed iQWR Whe SURceVV, iW ZaV SRVVible fRU
cRPSaQieV WR Wake UiVkV.

SWXdenW Name(V): S. GXdlaYalleWi

AbVWracW:

251
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
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TiWle: Finding a New Use for Essential Oils: An Examination of their Preservative, Nutritional,
aQd EcRQRPic BeQefiWV.

SiQce 4500 BC EVVeQWial OilV haYe beeQ UePedieV UaQgiQg fURP WRSical bleQdV WR iQgeVWed
Uelief. EVVeQWial RilV RffeU lRZ WR[iciW\, QaWXUal, aQd VafeU alWeUQaWiYe aSSURacheV WR WUeaW
diVeaVe aV cRPSaUed WR cRQYeQWiRQal PedicaWiRQV. The effecW Rf WheVe YRlaWile h\dURShRbic RilV
RQ fRRd aV aQ addiWiYe, SaUWicXlaUl\ faVW-fRRd RXVVeW SRWaWR fUieV, ZaV e[aPiQed. The gRal Rf
WhiV VWXd\ iV WR ideQWif\ RilV WhaW haYe a gUeaWeU QXWUiWiRQal, ecRQRPic, aQd SUeVeUYaWiRQal
iPSacW aV cRPSaUed WR Whe WechQiTXeV XVed b\ faVW-fRRd chaiQV. FiYe EVVeQWial OilV ZeUe WeVWed
WR UeYeal Zhich haYe Whe gUeaWeVW aQWibacWeUial SURSeUWieV agaiQVW bURZQ URW (RalVWRQia
VRlaQaceaUXP) iQ Whe SRWaWReV, Zhich ZaV ideQWified b\ RbVeUYaWiRQ aQd OSWical MicURVcRS\.
ThiV ZaV cRQdXcWed b\ a blaQchiQg SURceVV Rf a XQifRUP Vi]ed SRWaWR. ThUee RilV ZiWh Whe
higheVW aQWibacWeUial SURSeUWieV ZeUe WeVWed agaiQVW WhUee Rf Whe PRVW cRPPRQ laUge-Vcale fRRd
preservation techniques (Dextrose, Sodium Acid Pyrophosphate, and UV lighting.) After each
iQdeSeQdeQW YaUiable ZaV aSSlied WR Whe SRWaWReV Whe QXWUiWiRQal YalXe ZaV eYalXaWed b\ bRPb
calRUiPeWU\, Whe SUeVeQce Rf bURZQ URW aV deWeUPiQed abRYe, aQd a cRVW aQal\ViV SeUfRUPed.
Each Rf WheVe RilV ZaV iQ Whe SUeVeQce Rf a 15% cRQceQWUaWiRQ SeU 28 gUaPV Rf ZaWeU. The
WhUee RilV aUe LePRQgUaVV, LaYeQdeU, aQd OUegaQR. FXUWheU, WheVe WhUee RilV Zill be WeVWed iQ
comparison to Dextrose, UV lighting, and Sodium Acid Pyrophosphate. Over the last 4 weeks
De[WURVe aQd SRdiXP acid P\URShRVShaWe haYe had Whe higheVW aQWibacWeUial SURSeUWieV. The
XVe Rf Whe RilV SURPiVeV a VafeU, effecWiYe, aQd PRUe cRVW-efficieQW Za\ Rf fRRd SUeVeUYaWiRQ.

SWXdenW Name(V): Z. Koskinas

AbVWracW:

254
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
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TiWle: Testing Handmade, Pit Fired Clay Water Filters to Produce Clean Water for Developing
NaWiRQV

The SXUSRVe Rf WhiV UeVeaUch SURjecW iV WR WeVW a haQdPade, SiW fiUed cla\ filWeU iQ RUdeU WR cleaQ
water for developing countries. While there has been research done in this area, this project is
fRcXViQg RQ XViQg a diffeUeQW SRW deVigQ WR Vee hRZ iW Zill affecW Whe cleaQiQg SURceVV Rf Whe
water. Within this experiment, there are two designs being tested to see which pot is more
effecWiYe aQd efficieQW. The SURceVV Rf SiW fiUiQg Zill be XVed becaXVe iW iV aQ acceVVible
WechQRlRg\ WR deYelRSiQg QaWiRQV. OQce Whe SRWV haYe beeQ SiW fiUed, ZaWeU fURP a lRcal SRQd
Zill be filWeUed, WheQ Whe WXUbidiW\ Zill be WeVWed aW a QeaUb\ ciW\ ZaWeU deSaUWPeQW labRUaWRU\.
A W-WeVW Zill be XVed WR deWeUPiQe Whe VigQificaQce Rf Whe VaPSle UeVXlWV.

SWXdenW Name(V): H. Lawlor

AbVWracW:

131
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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(LiVWed in order of releYance Wo Whe projecW) EM  E9  EA

ProjecW
NXmber
3098

CSEF Official AbVWracW and CerWificaWion Fair CaWegor\

LS



TiWle: DReV SURlRQged XVage Rf PaVkV daPage RXU VkiQ b\ iQcUeaViQg DePRde[ fRllicXlRUP aQd
brevis mites, and the bacterial growth resulting in acne on our face?

       With our current society living in the coronavirus pandemic, people are being afflicted to
VkiQ iUUiWaWiRQV fURP a SURlRQged XVage Rf ZeaUiQg face PaVkV. The UeaVRQ behiQd WheVe
UeacWiRQV iV dXe WR aQ iQcUeaVe Rf bacWeUial gURZWh caXViQg acQe SURdXcWiRQ. The SXUSRVe fRU
WhiV VWXd\ iV WR beWWeU XQdeUVWaQd hRZ ZeaUiQg a face PaVk WhURXghRXW Whe Zeek caQ caXVe VkiQ
daPage.

       AfWeU VXbjecWiQg SaUWiciSaQWV WR ZeaUiQg clRWh cRWWRQ face PaVkV, 86% PRl\eVWeU, 14%
SSaQde[ PaVkV, aQd SiQgle-UVe PURWecWiYe MaVk (NRQ- Pedical SaSeU), Si]e 175*95MM
(15%) RbVeUYaWiRQV VhRZed QXPeURXV UeacWiRQV WR Whe VkiQ Rf Whe SaUWiciSaQWV. The
SaUWiciSaQWV ZeUe iQVWUXcWed WR ZeaU a PaVk (ZaVhed dail\) WhURXghRXW Whe 2 Zeek VSaQ aQd
UeSRUW back fRU daWa cRllecWiRQ dail\. FURP 5-22 hRXUV Rf XVage, SaUWiciSaQWV (14-39 \eaUV Rld)
VhRZed aQ iQcUeaVe Rf acQe. AfWeU Whe 2 ZeekV, SaUWiciSaQWV ZeUe VZabbed aURXQd WheiU face
aQd Whe iQVide Rf WheiU facePaVk. The VaPSleV ZeQW RQ deVigQaWed SeWUi diVheV (agaU diVheV),
aQd Whe gURZWh Rf bacWeUial cRlRQieV ZeUe UegXlaWed. AQ iQcUeaVe Rf SWUeSWRcRccXV (gUaP
SRViWiYe bacWeUia), kQRZQ fRU VkiQ iUUiWaWiRQ aQd UeVSiUaWRU\ iQfecWiRQ ZaV SUeVeQW RQ Whe face
PaVkV.

ThiV SURceVV Rf e[aPiQiQg Whe SaUWiciSaQWV VkiQ aQd bacWeUial gURZWh SURYideV eYideQce WhaW
bacWeUial iQcUeaVe iV SUeVeQW aQd QegaWiYel\ affecWiQg Whe XVeUV VkiQ fURP lRQg XVage. TheVe
UeVXlWV aUe leadiQg Pe WR fXUWheU Whe e[aPiQaWiRQ Rf WhiV cXUUeQW SheQRPeQRQ b\ calcXlaWiQg
Whe QXPbeU Rf cRlRQieV, iVRlaWiQg VRPe bacWeUia fRU claVVificaWiRQ, aQd e[SRViQg Whe
SaUWiciSaQWV WR Wea WUee Ril iQ hRSeV WR UedXce VkiQ iUUiWaWiRQ.

SWXdenW Name(V): A. DaYiV

AbVWracW:

250
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
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TiWle: A CURVV-SecWiRQal IdeQWificaWiRQ Rf IUUaWiRQaliW\ aQd RiVk PUefeUeQce VaUiaWiRQ UViQg
PURSRVed RiVk SceQaUiRV

MaUkeWiQg aQd UelaWed fRcXV iQiWiaWiYeV cRQWiQXe WR iQYeVWigaWe Whe eYRlYiQg WeQdeQcieV ZiWhiQ
heWeURgeQeRXV VRcial gURXSV. IdeQWificaWiRQ aQd XQdeUVWaQdiQg Rf UiVk-SUefeUeQceV ZiWhiQ a
VSecific age gURXS (e.g., MilleQQialV YV. Bab\ BRRPeUV) ZRXld lead WR Whe deYelRSPeQW Rf
WaUgeWed aQd SRiQWed effRUWV iQ deYelRSPeQW Rf SURdXcWV aQd VeUYiceV, aQd beWWeU
cRPPXQicaWiRQ aPRQgVW Whe baUUage Rf VRcial Pedia cRQWacWV. IQ Whe UeVeaUch WhaW fRllRZV,
RQe¶V ZilliQgQeVV WR Wake UiVkV (UiVk SUefeUeQce) ZaV iQYeVWigaWed, aV a fXQcWiRQ Rf PaQ\ VRcial
gURXSiQgV. TR eliciW UiVk SUefeUeQce aQd UeYeal iUUaWiRQal biaVeV, a VXUYe\ cRQWaiQiQg WZR W\SeV
Rf h\SRWheWical UiVk VceQaUiRV ZaV cUeaWed. ReVSRQdeQWV fiUVW aQVZeUed WeQ VRcial-gURXSiQg
TXeVWiRQV, aQd afWeUZaUd, VceQaUiRV ZeUe SUeVeQWed WR PeaVXUe UiVk-aYeUViRQ RU UiVk-VeekiQg
WeQdeQcieV. IQ SaUW-2, VceQaUiRV ZeUe SUeVeQWed WR UeYeal UaWiRQaliW\ iQ UeVSRQVeV, ZiWh UiVk-
WakiQg WUaSV ZiWhiQ ViQgle-VceQaUiR chRiceV. DiVVePiQaWed Yia APa]RQ MechaQical TXUk aQd
GRRgle FRUPV, 400 diYeUVe SaUWiciSaQWV UeVSRQded WR Whe VXUYe\, aQd WheiU UeVSRQVeV laWeU
aQal\]ed. FRU geQeUaWiRQal cRhRUWV, Bab\ BRRPeUV ZeUe Whe PRVW UiVk-VeekiQg, fRllRZed b\
Gen-X, Gen-Z, and Millennials. Millennials were the most irrational, with all generational
WeQdeQcieV likel\ aWWUibXWed WR fiVcal eQYiURQPeQWV dXUiQg Whe gURXS¶V childhRRd \eaUV. PRViWiYe
cRUUelaWiRQV ZeUe fRXQd fRU UiVk-aYeUViRQ ZiWh ZealWh aQd QXPbeU Rf VibliQgV. AdYaQced leYelV
of the first grouping likely provide confidence/security in decision making; those with more
VibliQgV WeQd WR be PRUe SURWecWiYe Rf WheiU Slace iQ VRcieW\, bURXghW abRXW b\ a hiVWRUic
struggle for attention and consideration. Hispanics were the most risk-seeking, and Asians
ZeUe Whe PRVW UiVk-aYeUVe. NaWiYe-APeUicaQV ZeUe Whe PRVW cRQWUadicWRU\ ZiWhiQ WheiU
UeVSRQVeV.

SWXdenW Name(V): A. Kleshchelski

AbVWracW:

265
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: ASSlicaWiRQV Rf AI iQ PET iPagiQg Rf bUaiQ WXPRUV

The SXUSRVe Rf Whe SURjecW iV WR eYalXaWe Whe diffeUeQW PeWhRdV fRU diagQRViV aQd PaQagePeQW
Rf bUaiQ WXPRUV. SSecificall\, Whe aSSlicaWiRQ Rf PachiQe leaUQiQg aQd AI iQ iQWeUSUeWiQg PET
VcaQV iQ gliRPaV. A WRWal Rf fRXU daWabaVeV ZeUe VeaUched: OYid EPbaVe, OYid MEDLINE,
Cochrane trials (CENTRAL), and Web of Science-Core Collection. The search strategy used
bRWh ke\ZRUdV aQd cRQWURlled YRcabXlaU\ cRPbiQiQg Whe WeUPV fRU: aUWificial iQWelligeQce,
PachiQe leaUQiQg, deeS leaUQiQg, UadiRPicV, PagQeWic UeVRQaQce iPagiQg, gliRPa, aV Zell aV
UelaWed WeUPV. The VWXd\ ZaV aSSURYed b\ Whe IRB. AQ iQiWial 11727 SXblicaWiRQV ZeUe
iPSRUWed fRU VcUeeQiQg. AfWeU UeYieZ b\ 2 UeVeaUcheUV, 1135 VWXdieV SaVVed RQ WR fXll-We[W
UeYieZ aQd 715 ZeUe iQclXded. TZelYe Rf WheVe SXblicaWiRQV fRcXVed VSecificall\ RQ PET. The
iPagiQg feaWXUeV fURP PET, MRI, RU PET/MRI ZeUe e[WUacWed fURP a YaUieW\ Rf gliRPaV aQd
iQfRUPaWiRQ cRUUelaWed WR hiVWRSaWhRlRgic daWa. All SXblicaWiRQV XWili]ed ViQgle-ceQWeU
daWabaVeV. ASaUW fURP WZR SaSeUV, all XVed VXSeUYiVed PachiQe leaUQiQg algRUiWhPV.
P\RadiRPicV ZaV XWili]ed iQ 3/12 SaSeUV, aQd addiWiRQal feaWXUeV iQclXded TBRPa[,
TBRPeaQ, SUV, TTP, iQ YiYR, e[ YiYR, SaWieQW feaWXUeV, aQd PRUe. AddiWiRQall\, Whe VWXdieV
iQYRlYed iQ a YaUieW\ Rf aSSlicaWiRQV Rf PET, iQclXdiQg SUedicWiRQ Rf WUeaWPeQW UeVSRQVe,
VXUYiYal, PRlecXlaU VXbW\SeV, WXPRU gUade, aQd VegPeQWaWiRQ. DaWa e[WUacWiRQ \ielded UeVXlWV
iQdicaWiQg WhaW PachiQe leaUQiQg iQ PET ZaV VXcceVVfXl iQ accXUaWel\ SUedicWiQg VXch
chaUacWeUiVWicV. AfWeU SeUfRUPiQg Whe V\VWePaWic UeYieZ, FDG aQd FET PET ZeUe fRXQd WR
Sla\ a URle iQ WXPRU gUadiQg aQd ZeUe cRPSlePeQWaU\ WR MRI baVed PeWhRdV.

SWXdenW Name(V): J. Shatalov

AbVWracW:

246
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: FRUeVW FiUeV FXel DURXghWV

CliPaWe chaQge haV aQ iPSacW RQ PaQ\ aVSecWV Rf life aQd Whe eQYiURQPeQW WhaW Ze liYe iQ. IQ
UeceQW \eaUV, Whe fUeTXeQc\ Rf fRUeVW fiUeV haV beeQ iQcUeaViQg ZRUldZide aQd VR haV Whe laQd
aUea affecWed b\ dURXghW. ThiV SURjecW aiPed WR WeVW Whe iQWeUdeSeQdeQce beWZeeQ fRUeVW fiUeV
aQd dURXghWV. If Whe aPRXQW Rf laQd bXUQed b\ fRUeVW fiUeV iQcUeaVeV, WheQ Whe iQWeQViW\ Rf
dURXghWV Zill iQcUeaVe becaXVe fRUeVW fiUeV iQcUeaVe leYelV Rf caUbRQ diR[ide iQ Whe aWPRVSheUe
Zhich iQ WXUQ ZRXld UaiVe aYeUage WePSeUaWXUeV WheUeb\ iQcUeaViQg dURXghW RccXUUeQce.ௗIQ
RUdeU WR WeVW WhiV idea, daWa ZaV RbWaiQed fURP PXlWiSle VRXUceV (CalifRUQia aQd AXVWUalia), aQd
aQal\]ed XViQg VcaWWeU-SlRW gUaShV. DaWa aQal\ViV iQclXded gUaShV WR cRPSaUe fRUeVW fiUeV WR
caUbRQ diR[ide ePiVViRQV, aV Zell aV aYeUage SUeciSiWaWiRQ leYelV. ThiV ZaV fRllRZed b\ a
cRPbiQaWRUial aQal\ViV Rf fRUeVW fiUe acUeage bXUQed aQd aYeUage SUeciSiWaWiRQ. The aQal\ViV
UeYealV a diUecW cRUUelaWiRQ beWZeeQ fRUeVW fiUeV aQd dURXghWV. IW ZaV iQfeUUed WhaW aV fRUeVW fiUeV
bXUQed PRUe laQd, Whe aYeUage SUeciSiWaWiRQ decUeaVed, WheUeb\ faciliWaWiQg dURXghW RccXUUeQce.
The daWa UePiQdV XV Rf Whe lRQg-laVWiQg effecWV Rf cliPaWe chaQge aQd Whe iPSRUWaQce Rf
maintaining our “living” planet, one that can sustain human life for years to come.

SWXdenW Name(V): E. Kirck

AbVWracW:

199
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: Analysis of the identity of the Genotype 4 Eurasian Avian-like H1N1 Virus and an
Epidemiological Study of Possible Human Transmission Leading to a Pandemic

The 2019 CRURQaYiUXV PaQdePic (COVID-19) caXWiRQed WRZaUdV SUeYeQWiQg fXWXUe
pandemics. Genotype 4 (G4) Eurasian Avian-like (EA) H1N1 Swine Influenza Virus (SIV) is
aQRWheU YiUXV WhaW VXUfaced iQ ChiQa. AlWhRXgh QR hXPaQ-WR-hXPaQ WUaQVPiVViRQ haV beeQ
deWecWed, XQdeUVWaQdiQg Whe e[WeQW Rf Whe YiUXV caQ SUeYeQW aQRWheU ZideVSUead cUiViV. G4 EA
H1N1 virus bears the 2009 H1N1 Swine Flu pandemic, but after evolution, EA H1N1 swine
iQflXeQ]a YiUXVeV ZeUe UeaVVRUWed ZiWh RWheU iQflXeQ]a YiUXVeV. Ph\lRgeQeWic aQal\ViV fURP WZR
ChiQeVe hXPaQ caVeV cRQfiUPed geQeWic UeaVVRUWaQWV: Whe hePagglXWiQiQ, QeXUaPiQidaVe, aQd
matrix genes related to genes in EA H1N1 SIVs, the polybasic 1 and 2, polymerase acidic, and
the nucleoprotein genes originated from influenza H1N1 2009 pandemic virus, and the
nonstructural protein gene derived from classical  H1N1 SIVs. In vivo studies, the substitution
of D701N and  R251K in the polybasic 2 protein enhanced the viral replication and
pathogenicity of EA H1N1 SIVs. Sequence analysis in pigs showed that EA H1N1 is the
SUedRPiQaQW VXbW\Se YiUXV iQ ChiQeVe Sig SRSXlaWiRQV. MeaQ YiUXV iVRlaWiRQ UaWeV fURP
diseased pigs increased by almost 7% from 2011 to 2018, indicating that EA H1N1 SIVs are
an issue in farms. Transmission experiments on ferrets determined that G4 EA H1N1 SIVs
ZeUe WUaQVfeUUed WhURXgh diUecW cRQWacW aQd UeVSiUaWRU\ dURSleWV. FeUUeWV iQRcXlaWed ZiWh EA
H1N1 SIVs experienced weight loss of up to 21%. The G4 EA H1N1 virus is rapidly
WUaQVPiWWiQg beWZeeQ SigV aQd abaWWRiU ZRUkeUV, aQd becaXVe Rf iWV highl\ UeSlicable QaWXUe, iW
caQ becRPe aQ e[WUePe WhUeaW WR hXPaQV if QRW PRQiWRUed.

SWXdenW Name(V): A. ThiWe

AbVWracW:

254
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: DeVigQiQg a BlRRd AlcRhRl TUackeU WhURXgh TUaQVdeUPal AlcRhRl CRQWeQW WR MRUe
AccXUaWle\ TeVW BAC

The SXUSRVe Rf WhiV SURjecW ZaV WR bXild a PRUe accXUaWe BlRRd AlcRhRl CRQWeQW (BAC) WeVWiQg
V\VWeP XViQg TUaQVdeUPal AlcRhRl CRQWeQW (TAC). USRQ dUiQkiQg alcRhRlic beYeUageV, eWh\l
alcRhRl iV PeWabRli]ed aQd iV eYeQWXall\ VecUeWed fURP Whe VZeaW glaQdV. The leYel Rf alcRhRl
ePbedded iQ Whe VZeaW iV kQRZQ aV TAC.  TRda\, PRdeUQ bUeaWhal\]eUV caQ be aQ XQUeliable
UeflecWiRQ Rf RQe¶V BAC.  FRU e[aPSle, XQPeWabRli]ed alcRhRl iQ \RXU VWRPach aQd RUal caYiW\
caQ lead WR a higheU BAC UeadiQg, Zhile acWiRQV VXch aV e[eUciViQg, hRldiQg \RXU bUeaWh, RU
h\SeUYeQWilaWiQg caQ UedXce a BAC UeadiQg. The WUaQVdeUPal deYice ZaV cUeaWed WR PRUe
accXUaWel\ PeaVXUe BAC.  UViQg a SilRcaUSiQe h\dURgel WR VWiPXlaWe QeXUal SaWhZa\V iQ Whe
VZeaW SRUeV, VecUeWiRQV ZeUe cRllecWed XViQg a 3-D SUiQWed ZUiVW claPS aQd Vickle VhaSed
VZeaW cRllecWiRQ deYice ZiWh aQ aWWached V\UiQge.   CRllecWed liTXid ZaV UXQ WhURXgh a filWeU
cRQWaiQiQg aQ alcRhRl R[idaVe h\dURgel WR VeSaUaWe h\dURgeQ SeUR[ide SURdXced b\ Whe eWh\l
alcRhRl ePbedded iQ Whe VZeaW. FiQall\, a cRPbiQaWiRQ Rf a Bleach UeageQW #1, MaligdaWe
UeageQW, aQd Via SXlfaWe UeageQW ZeUe XVed WR PeaVXUe Whe SSP Rf h\dURgeQ SeUR[ide iQ a
VaPSle. DaWa iQdicaWeV WhaW Whe cUeaWed deYice aQd UeageQWV caQ accXUaWel\ PeaVXUe leYelV Rf
h\dURgeQ SeUR[ide, WheUefRUe SURdXciQg aQ accXUaWe BAC UeadiQg.

SWXdenW Name(V): W. Klein

AbVWracW:

207
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: The Effects of Vitamin B9 on the Health and Lifespan of Tenebrionidae (Darkling Beetle)

ViWaPiQ B9 iV eVVeQWial fRU RSWiPal bUaiQ aQd QeUYe fXQcWiRQ, hRZeYeU, iW haV QRW beeQ
cRQQecWed WR aQ iQcUeaVed lifeVSaQ. ThiV SURjecW¶V SXUSRVe iV WR iQYeVWigaWe ZheWheU YiWaPiQ B9
caQ e[WeQd lifeVSaQ iQ DaUkliQg BeeWleV (TeQebUiRQidae). IW iV h\SRWheVi]ed WhaW WheiU lifeVSaQ
Zill iQcUeaVe ZiWh Whe cRQVXPSWiRQ Rf YiWaPiQ B9-Uich fRRdV. ThiUW\ DaUkliQg BeeWleV ZeUe
diYided iQWR gURXSV Rf eighW aQd Slaced iQ WhUee cRQWaiQeUV. The fiUVW cRQWaiQeU held Whe
DaUkliQg BeeWleV¶ QRUPal dieW, Whe VecRQd cRQWaiQeU cRQWaiQed YiWaPiQ B9 VXSSlePeQWV aQd
WheiU QRUPal dieW, aQd Whe WhiUd cRQWaiQeU cRQWaiQed YiWaPiQ B9 fRRdV aQd WheiU QRUPal dieW.
The QXPbeU Rf liYiQg beeWleV aW Whe eQd Rf each WUial ZaV cRXQWed. BeeWleV ZeUe alVR RbVeUYed
fRU aQ\ chaQgeV iQ PRYePeQW aQd gURZWh. AW Whe eQd Rf Whe fiUVW WUial, Whe B9 fRRdV gURXS had
Whe laUgeVW QXPbeU Rf liYiQg beeWleV (Q=4), fRllRZed b\ Whe B9 VXSSlePeQWaWiRQ gURXS (Q=3),
aQd Whe cRQWURl dieW gURXS (Q=2). IQ TUial 2, Whe B9 VXSSlePeQW gURXS aQd cRQWURl gURXS had
Whe laUgeVW QXPbeU Rf liYiQg beeWleV (Q=3). The CRQWURl gURXS had Whe higheVW QXPbeU Rf liYiQg
beeWleV aW Whe eQd Rf WUial 3 (Q=6). HRZeYeU, WheUe ZeUe PRUe DaUkliQg BeeWleV aliYe iQ Whe B9
fRRdV gURXS (Q=5) WhaQ iQ Whe VXSSlePeQW (Q=4). IQ cRQclXViRQ, Whe UeVXlWV VhRZ WhaW Whe
DaUkliQg BeeWleV beQefiWed fURP Whe addiWiRQ Rf B9 iQ WheiU dieW. FXWXUe UeVeaUch VhRXld fRcXV
RQ WeVWiQg RWheU RUgaQiVPV aQd RWheU SaUaPeWeUV Rf healWh iQ addiWiRQ WR lifeVSaQ aQd
PRYePeQW.

SWXdenW Name(V): F. Scheggia

AbVWracW:

251
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: The EffecW Rf OUgaQic DXckZeed YeUVXV ChePical FeUWili]eU RQ Whe GURZWh Rf LacWXca
VaWiYa aQd OUWhR-PhRVShaWe RXQRff

ChePical feUWili]eUV XVed WR eQUich VRilV cRQWUibXWe WR QXWUieQW SRllXWiRQ WhURXgh UXQRff. B\
deWeUPiQiQg if chePical RU RUgaQic feUWili]eU cRQWUibXWeV PRUe WR RUWhR-ShRVShaWe SRllXWiRQ aQd
iWV effecWiYeQeVV RQ SlaQW gURZWh, Ze caQ beWWeU PaQage RUWhR-ShRVShaWe SRllXWiRQ. I
h\SRWheVi]ed WhaW RUgaQic feUWili]eU, Pade fURP dXckZeed, Zill UeleaVe leVV RUWhR-ShRVShaWe iQ
UXQRff aQd be aV effecWiYe aW SURPRWiQg gURZWh cRPSaUed WR chePical feUWili]eUV. The
iQdeSeQdeQW YaUiable Zill be Whe W\Se Rf feUWili]eU RUgaQic RU chePical (HXPbRldW NXWUieQWV 0
-10-0)] aSSlied WR Whe leWWXce (LacWXca VaWiYa). The deSeQdeQW YaUiableV Zill be Whe RUWhR-
ShRVShaWe aPRXQW SUeVeQW iQ Whe UXQRff aQd leWWXce gURZWh. Each e[SeUiPeQWal gURXS cRQViVWed
Rf 10 ciUcXlaU cRQWaiQeUV filled ZiWh 500 g Rf VRil WUeaWed ZiWh 5 PLV Rf HXPbRldW 0-10-0 RU
Whe RUgaQic feUWili]eU RQce eYeU\ Zeek aQd 4 leWWXce VSURXWV. The\ ZeUe gURZQ iQdRRUV aQd
watered 40 ml twice a week. When given fertilizer and water, they were set aside for 6 hours
befRUe Whe SlaQWV ZeUe ZaWeUed aQd aQRWheU cRQWaiQeU ZaV Slaced XQdeU iW WR caWch UXQRff fRU 5
PiQV. The BaUWYaWiRQ RUWhR-ShRVShaWe WeVW VWUiSV ZeUe XVed WR deWeUPiQe Whe RUWhR-ShRVShaWe
cRQceQWUaWiRQ iQ Whe UXQRff aQd heighW ZaV PeaVXUed XViQg a UXleU. DaWa WUeQdV WhXV faU VhRZ
WhaW RUgaQic feUWili]eU Pa\ QRW be aV effecWiYe cRPSaUed WR chePical feUWili]eU fRU eQhaQciQg
SlaQW gURZWh, bXW aUe VWill caSable Rf SURPRWiQg gURZWh. B\ deWeUPiQiQg Zhich W\Se Rf
feUWili]eU iV beWWeU aW SURPRWiQg SlaQW gURZWh aQd hRZ PXch RUWhR-ShRVShaWe Whe\ UeleaVe, Ze
caQ beWWeU SURWecW RXU aTXaWic eQYiURQPeQWV b\ UediVWUibXWiQg Uec\cled ShRVShaWe.

SWXdenW Name(V): M. LiX

AbVWracW:

256
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: IQhibiWiRQ Rf COVID-19 ReVSiUaWRU\ CRPSlicaWiRQV Yia a R-954 PeSWide BUad\kiQiQ 1
ReceSWRU AQWagRQiVW

CRYid-19¶V effecW RQ iQdiYidXalV YaUieV fURP Pild V\PSWRPV, WR hRVSiWali]aWiRQ aQd deaWh fRU
the elderly and those with pre-existing conditions. While initially thought to cause fever and
iQflaPPaWiRQ Yia a c\WRkiQe VWRUP, UeceQW VWXdieV b\ RRche SURYideV VWURQg eYideQce WhaW
Covid-19 complications are instead due to a bradykinin (BK) storm. Once the virus has
eQWeUed Whe hRVW cell Yia Whe WUaQVPePbUaQe SURWeiQ aQgiRWeQViQ-cRQYeUWiQg-eQ]\Pe-2 (ACE2),
the BK-regulating activity of ACE2 is disrupted, causing sudden increase in extracellular BK,
and its metabolite des-Arg9-bradykinin (DABK), for the infected and neighboring cells.
Heightened DABK is trafficked through the Bradykinin-1-receptors (B1R), causing leaky
blRRd YeVVelV, iQflaPPaWiRQ, aQd UeVSiUaWRU\ diVWUeVV. DiVcRYeU\ Rf a B1R aQWagRQiVW WhaW caQ
block this DABK passage could prevent acute respiratory distress syndrome of Covid-19,
decUeaViQg Whe WhUeaW Rf Whe diVeaVe. HeUeiQ, Whe R-954 B1R aQWagRQiVW ZaV iQYeVWigaWed iQ-
YiWUR fRU VXch XVe. A bUad\kiQiQ VWRUP ZaV ViPXlaWed aV 2.5[ Whe QRUPal leYel Rf SlaVPa
(a3.5Qg/Pl), ZiWh 36Qg/Pl R-954 added iQ WZR cRQfigXUaWiRQV; ViPXlWaQeRXVl\ ZiWh DABK,
aQd SUiRU WR DABK. FRU Whe fiUVW, cRPSeWiWiRQ Rf DABK aQd R-954 fRU B1R SURdXced a 2.8[
iQcUeaVe iQ e[WUacellXlaU DABK iQ 15PiQ, aQd 3.7[ iQ 30PiQ, highlighWiQg Whe SeSWide¶V abiliW\
WR blRck DABK-B1R WUaffickiQg. PUe-addiWiRQ Rf R-954 eQhaQceV biQdiQg WR B1R befRUe Whe
addiWiRQ Rf DABK XSUegXlaWeV e[WUacellXlaU DABK WR 3.9[ (15PiQ) aQd 5.2[ (30PiQ). The
cRPbiQed UeVXlWV Rf WhiV PRdel SURYide cRPSelliQg eYideQce fRU R-954¶V efficac\ WR blRck Whe
iQflaPPaWRU\ effecWV fURP DABK-B1R PigUaWiRQ, WR iQhibiW acXWe UeVSiUaWRU\ diVWUeVV Rf
CRYid-19 aQd UelaWed diVeaVeV.

SWXdenW Name(V): E. MRRUe

AbVWracW:

275
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) ME  CB  E1

ProjecW
NXmber
3107
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TiWle: ViUWXall\ ScUeeQ DUXg CaQdidaWeV WR TaUgeW SARS-CRV-2

SARS-CRV-2 iV a YiUXV WhaW WaUgeWV lXQg cellV Zhich cRXld caXVe VeYeUe flX-like V\PSWRPV. IW
iV aQ acURQ\P fRU VeYeUe acXWe UeVSiUaWRU\ V\QdURPe- cRURQaYiUXV-2 (COVID-19). AV Rf UighW
QRZ WheUe aUe ViPSl\ QR cXUeV fRU WhiV SRWeQWiall\ faWal diVeaVe. The gRal Rf WhiV e[SeUiPeQW
was to use the computational drug software YASARA, to virtually screen a database of
QaWXUal, SRl\SheQRl PRlecXleV WhaW ZRXld SUeYeQW Whe VSike SURWeiQ RBD fURP biQdiQg ZiWh
Whe ACE-2 UeceSWRU. PaUWicXlaUl\, PRl\SheQRl FlaYaQRQeV aQd IVRflaYaQRidV ZeUe XVed becaXVe
Whe\ ZeUe Whe PRVW biRaYailable aQd RUall\ biRaYailable Rf Whe PRl\SheQRlV. IQ RUdeU WR
accRPSliVh WhiV e[SeUiPeQW, Whe cRQWacW UeVidXeV 500, 501, aQd 502 ZeUe ideQWified WR XVe aV a
WaUgeW fRU YiUWXal VcUeeQiQg. The WRS WeQ SRl\SheQRl PRlecXleV ZiWh Whe higheVW SUedicWed
biQdiQg affiQiWieV ZeUe VelecWed WR be dRcked iQ RUdeU WR SURdXce PRUe accXUaWe UeVXlWV. IW ZaV
cRQclXded WhaW NaUiQgiQ 6¶- MalRQaWe, NaUiQgiQ, aQd NeReUiRciWUiQ ZeUe Whe beVW dUXg
caQdidaWeV becaXVe Whe\ PeW a VeUieV Rf cUiWeUia: Whe\ had Whe higheVW biQdiQg affiQiWieV, Whe\
ZeUe iQ cRQWacW ZiWh UeVideV 501, 502, RU 503, aQd Whe\ fRUPed aW leaVW RQe h\dURgeQ bRQd.

SWXdenW Name(V): L. AXdie

AbVWracW:

191
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) BI  CB  C6

ProjecW
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TiWle: The EffecW Rf GeQRW\Se Rf DOT1L OQ Cell DiYiViRQ

DOT1L iV a geQe liQked WR acWiYe geQe e[SUeVViRQ, bXW iWV PechaQiVPV iQ cell diYiViRQ UePaiQ
XQkQRZQ. The SXUSRVe Rf Whe SURjecW ZaV WR deWeUPiQe ZhaW effecW Whe geQRW\Se Rf DOT1L
cellV haV RQ cell diYiViRQ. The iQdeSeQdeQW YaUiable ZaV Whe geQRW\Se Rf DOT1L (Zild W\Se YV.
mutant). Wild type cells are cells with DOT1L and mutant cells are cells without DOT1L. The
deSeQdeQW YaUiable ZaV Whe fUacWiRQ Rf abQRUPal cellV. IW ZaV h\SRWheVi]ed WhaW DOT1L iV
iQYRlYed iQ cRQWURlliQg cell diYiViRQ Yia e[SUeVViRQ Rf SeUiceQWURPeUic UeSeaW VeTXeQceV. The
PeQWRU acTXiUed a VeUieV Rf PicURVcRS\ iPageV fRU DOT1L Zild W\Se cellV aQd kQRckRXW cellV.
The student examined these images and classified each dividing cell into 'normal' or
'abnormal' appearance. The student then quantitated how many cells were normal vs. abnormal
iQ Zild W\Se cRPSaUed WR kQRckRXW cellV. The VWXdeQW WeVWed if WheUe ZaV a VWaWiVWicall\
significant difference in the fractions of cells with abnormal mitoses using a Fisher's Exact
TeVW. The daWa ZaV alVR VeSaUaWed baVed RQ VSecific W\SeV Rf abQRUPaliWieV: chURPRVRPe
bUeakV, chURPRVRPe fXViRQV, aQd SUePaWXUe ceQWURPeUe VeSaUaWiRQ. SiPilaU VWaWiVWical aQal\VeV
ZeUe UXQ RQ WheVe gURXSV. ReVXlWV dePRQVWUaWe WhaW Whe h\SRWheViV ZaV VXSSRUWed ZiWh PRUe
QRUPal chURPRVRPeV iQ DOT1L Zild W\Se WhaQ iQ DOT1L kQRckRXW, VXggeVWiQg WhaW DOT1L
iV QeceVVaU\ fRU accXUaWe cell diYiViRQ. ThiV SURjecW Zill SURYide QeZ iQVighWV iQWR Whe
PRlecXlaU fXQcWiRQ Rf DOT1L. BeWWeU XQdeUVWaQdiQg hRZ DOT1L fXQcWiRQV Zill helS deVigQ
beWWeU dUXgV WaUgeWiQg DOT1L aQd alVR SUedicW Zhich SaWieQWV Zill UeVSRQd beVW WR DOT1L
iQhibiWiRQ.

SWXdenW Name(V): S. KadiPi

AbVWracW:

250
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) CB

ProjecW
NXmber
3109

CSEF Official AbVWracW and CerWificaWion Fair CaWegor\

LS



TiWle: Prolonged, Smart Treatment of Multi-Drug Resistant Bacteria of Chronic Wounds via an
EGCG-AgNP H\dURMed DUeVViQg

IQ Whe US alRQe, 6.5 PilliRQ SeRSle aUe affecWed b\ chURQic ZRXQdV each \eaU, aQd Whe bXUdeQ
RQ Whe healWhcaUe V\VWeP iV $25 billiRQ aQQXall\. ChURQic ZRXQdV aUe Rf SaUWicXlaU healWh UiVk
WR WhRVe ZiWh iPPXQRcRPSURPiViQg cRQdiWiRQV, ZheUe 90% becRPe PXlWi-dUXg UeViVWaQW dXe
WR VXbVeTXeQW biRfilP fRUPaWiRQ. CXUUeQW PeWhRdV WR SUeYeQW ZRXQd biRfilP fRUPaWiRQ aUe
liPiWed iQ effecWiYeQeVV, giYeQ Whe SURlRQged SURWecWiRQ WiPeV Qeeded, aQd Whe eYeU-chaQgiQg
QaWXUe Rf a ZRXQd. AccRUdiQgl\, WhiV UeVeaUch haV deYelRSed a SURlRQged, VPaUW dUeVViQg,
ZheUe VilYeU QaQRSaUWicleV (AgNP) aQd eSigallRcaWechiQ gallaWe (EGCG) ZeUe ePbedded iQWR
a H\dURMed (HP) h\dURShilic SRl\PeU (aW a 1:1:40 PaVV UaWiR) Yia eWhaQRl diVVRlXWiRQ. IQ aQ
aTXeRXV ViPXlaWiRQ Rf a cRQVWaQW-e[XdiQg ZRXQd, ePbedded AgNPV aQd EGCG ZeUe VhRZQ
to consistently release from the Hm dressing for at least 24 hours. While each dressing
cRPSRQeQW e[hibiWed aQWibacWeUial SURSeUWieV RQ a ViPXlaWed, alUead\-iQfecWed ZRXQd fRU 24
hRXUV (HP: 31%, HP-AgNP: 61%, aQd HP-EGCG: 55% iQhibiWiRQ Rf H157-O7 E. cRli),
AgNP aQd EGCG acWed V\QeUgiVWicall\ iQ Whe VPaUW dUeVViQg WR iQhibiW a70%. TR ViPXlaWe
application of the smart dressing onto a freshly-cut wound, and demonstrate its “smart”
SURSeUWieV (Whe dUeVViQg VhUiQkV/dUieV XSRQ ZRXQd clRVXUe, aQd UeVZellV/Ue-UeleaVeV
aQWibacWeUialV XSRQ accideQWal ZRXQd UeRSeQiQg), 400Pg dUeVViQg ZaV Slaced iQWR a fUeVhl\-
iQRcXlaWed E. cRli cXlWXUe. AfWeU 4 hRXUV Rf ViPXlaWed ZRXQd dUaiQage, aQd 74% E. cRli
iQhibiWiRQ, Whe dUeVViQg ZaV UePRYed, dUied, aQd UeaSSlied WR a QeZl\-RSeQed ZRXQd
simulation. With reswelling, the AgNP-EGCG-Hm smart dressing was found to inhibit 78%
E. cRli fRU aQ addiWiRQal 4 hRXUV.

SWXdenW Name(V): Y. Sakai

AbVWracW:

265
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) E1  ME  A7
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TiWle: OSWiPal LighW CRQdiWiRQV fRU Whe GURZWh Rf BiRfXel Algae

MaQ\ XQiYeUViWieV aQd UeVeaUch iQVWiWXWeV, VXch aV Whe UQiYeUViW\ Rf Te[aV BiRfXel ReVeaUch
LabRUaWRUieV, haYe beeQ UeVeaUchiQg Whe RYeUall RSWiPi]aWiRQ Rf biRfXel algae gURZWh. Algal
biRfXel iV aQ alWeUQaWiYe WR liTXid fRVVil fXelV WhaW XVeV algae aV iWV VRXUce Rf eQeUg\-Uich RilV,
aQd algae, cRPSaUed WR RWheU biRfXel VRXUceV VXch aV cRUQ, SURdXceV hXQdUedV Rf WiPeV Whe
aPRXQW Rf gallRQV Rf Ril SeU acUe. OYeU WiPe, fRVVil fXel deSRViWV ZiWhiQ RceaQV Zill becRPe
VcaUce, aQd PRUe e[SeQViYe, ZhilVW algae Zill ViPSl\ be cRQWiQXRXVl\ UegURZQ. OSWiPi]iQg Whe
gURZWh Rf biRfXel algae haV beeQ VRXghW afWeU ViQce Whe fiUVW, SURYeQ diVcRYeU\ WhaW biRfXel
algae Zill QRW RQl\ beWWeU Whe ecRQRP\, bXW alVR Whe eQYiURQPeQW aV iW iV a caUbRQ QeXWUal
VRXUce Rf eQeUg\, UaWheU WhaQ Whe caUbRQ fRRWSUiQW Rf bXUQiQg fRVVil fXelV. M\ SURjecW Zill be
fRcXViQg VSecificall\ RQ WeVWiQg Whe RSWiPal lighW cRQdiWiRQ WR SURdXce biRfXel algae, RQe SaUW
Rf haUQeVViQg iWV fXll SRWeQWial WR helS beWWeU eQeUg\ UeVRXUce SURdXcWiRQ. I Zill gURZ SSiUXliQa
PajRU iQ VeaZaWeU gURZWh PediXP RYeU iQWeUYalV Rf 3-6 ZeekV iQ WhUee diffeUeQW lighW
cRQdiWiRQV: QR lighW, UV lighW, aQd VXQlighW. I Zill allRZ fRU Whe algae WR fXll\ PaWXUe aV if iW iV
gRiQg WR be laWeU haUYeVWed fRU biRfXel, UecRUdiQg TXaQWiWaWiYe daWa VXch aV Whe SH Rf Whe
PediXP aQd Whe WiPe iW WakeV fRU Whe algae WR PaWXUe iQ each lighW cRQdiWiRQ. ThiV daWa Zill
eiWheU SURYe RU UefXWe P\ h\SRWheViV WhaW SSiUXliQa PajRU gURZQ XViQg UV lighW Zill iQcUeaVe
Whe PRVW iQ Vi]e.

SWXdenW Name(V): I. EdelVWeiQ

AbVWracW:

251
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) CB  BI
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TiWle: The EffecW Rf Age aQd RRXWiQe E[eUciVe RQ Whe RiVk aQd DeYelRSPeQW Rf DePeQWia

AV glRbal lRQgeYiW\ aQd VedeQWaU\ life iQcUeaVe, dePeQWia SUeYaleQce haV Vk\URckeWed. IQ
America alone, 5.7+ million people are diagnosed with Alzheimer's disease, a type of
dePeQWia, aQd WhaW QXPbeU iV e[SecWed WR WUiSle iQ Whe Qe[W 40 \eaUV. CXUUeQWl\, WheUe iV QR
PediciQal cXUe fRU dePeQWia aQd Whe e[iVWiQg WUeaWPeQWV RQl\ ZRUk WR iPSURYe TXaliW\ Rf life
aQd VlRZ diVeaVe SURgUeVViRQ. ReVeaUcheUV haYe UeceQWl\ VWaUWed lRRkiQg aW lifeVW\le facWRUV
SRWeQWiall\ aVVRciaWed ZiWh Whe deYelRSPeQW Rf YaUiRXV W\SeV Rf dePeQWia. OQe lifeVW\le facWRU
WhaW haV UeceiYed a lRW Rf aWWeQWiRQ iV e[eUciVe. IQ QXPeURXV VWXdieV e[eUciVe haV beeQ fRXQd WR
UedXce Whe UiVk fRU fXWXUe QeXURlRgical degeQeUaWiRQ. ReVeaUch haV fRXQd WhaW e[eUciVe caQ
iQdXce QeXURgeQeViV iQ Whe bUaiQ, Zhich cUeaWeV QeZ cRQQecWiRQV aQd iQWURdXceV QeZ QeXURQV.
Age is another factor which can increase risk for dementia. People who are older (65+) are
PRUe likel\ WR deYelRS dePeQWia iQ WheiU agiQg bUaiQ. FRU RXU UeVeaUch Ze aQal\]ed hRZ
dXUaWiRQ/iQWeQViW\ Rf e[eUciVe aQd age aW Zhich a SeUVRQ begiQV UegXlaU e[eUciVe (I.e. adXlWhRRd
YeUVXV adRleVceQce) iPSacWV cRgQiWiRQ aQd dePeQWia deYelRSPeQW b\ cRQdXcWiQg a jRXUQal
article review and data analysis. We first collected ten journal articles with the variables of
dementia, exercise, and age. We found that nine out of ten of the journal articles found
e[eUciVe WR be a Za\ WR dela\ Whe RQVeW Rf dePeQWia. ThRVe ZhR did PRdeUaWe/lighW e[eUciVe YV.
QR e[eUciVe VhRZed a biggeU decliQe iQ dePeQWia caVeV WhaQ WhRVe ZhR did PRdeUaWe e[eUciVe
YV. iQWeQVe e[eUciVe.

SWXdenW Name(V): E. DaXgheUW\, A. BUad\

AbVWracW:

249
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) ME
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TiWle: Green Tea: The Bacteria Killer?

TR deWeUPiQe if gUeeQ Wea SUeYeQWV Whe gURZWh Rf bacWeUia, Whe UeVeaUcheUV WRRk WZR ValiYa
VaPSleV befRUe aQd WZR ValiYa VaPSleV afWeU dUiQkiQg gUeeQ Wea. The\ VZabbed Whe ValiYa RQWR
SeWUi diVheV filled ZiWh QXWUieQW agaU, aQd Pade RbVeUYaWiRQV afWeU 24, 48, aQd 72 hRXUV. The
UeVeaUch WeaP h\SRWheVi]ed WhaW if gUeeQ Wea ZaV aSSlied WR RUal bacWeUia, WheQ WheUe ZRXld be
leVV bacWeUia iQ Whe agaU SlaWeV ZiWh gUeeQ Wea becaXVe WheUe aUe PaQ\ UXPRUV abRXW gUeeQ Wea
helSiQg RUal healWh. . AfWeU 72 hRXUV, WheiU h\SRWheViV ZaV SURYeQ cRUUecW. GUeeQ Wea dReV iQ
facW UedXce RUal bacWeUial gURZWh.

SWXdenW Name(V): S. UaQiQR, A. TUaQ

AbVWracW:

99
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) MI  ME
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TiWle: Development of a WatchOS Application that uses HRV and Vibrational Pulses to Reduce
SWUeVV

SWUeVV iV a UeacWiRQ WhaW caQ QegaWiYel\ affecW PaQ\ SeRSle, aQd iW haV a VWURQg cRUUelaWiRQ WR
HeaUW RaWe VaUiabiliW\ (HRV), a PeaVXUe Rf Whe YaUiaWiRQ iQ WiPe beWZeeQ each heaUWbeaW.
ReVeaUch VhRZV WhaW YibUaWiRQal SXlVeV caQ UedXce VWUeVV aQd iQcUeaVe HRV. The aSSlicaWiRQ
WhaW ZaV cUeaWed helSV UedXce WhiV VWUeVV aQd iQcUeaVe HRV fRU SeRSle WhaW aUe QegaWiYel\
affecWed. TR WeVW Whe aSSlicaWiRQ, SaUWiciSaQWV ZeUe VSliW iQWR 2 gURXSV, A aQd B, ZhR UePRWel\
cRPSleWed a VWUeVVfXl WaVk Rf VXPPaUi]iQg aQ aUWicle iQ Whe WiPe VSaQ Rf 10 PiQXWeV. DXUiQg Whe
WaVk, GURXS A did QRW UeYiYe Whe YibUaWiRQV ZheUeaV GURXS B did. BefRUe aQd afWeU Whe WaVk, a
VAS Questionnaire was given to measure anxiety and stress levels. HRV was also measured
using the application during the task. Analyzing the VAS Questionnaire, HRV averages, and
WaVk VcRUeV, Whe SUeliPiQaU\ daWa VXggeVWV WhaW GURXS B, Zhich had UeceiYed Whe YibUaWiRQal
SXlVeV had a higheU HRV aQd WaVk VcRUe, Zhile PaiQWaiQiQg a lRZeU UeVXlW RQ Whe VAS
Questionnaire. A lower score on the VAS Questionnaire signifies less stress. Greater
iPSlicaWiRQV Rf WhiV aSSlicaWiRQ aUe WR add feaWXUeV VXch aV cXVWRP haSWic UeVSRQVeV, QighW WiPe
YibUaWiRQV WR eQhaQce REM VleeS, aQd WR VeQd YibUaWiRQV ZheQ iW deWecWV iUUegXlaU HRV. A
VeSaUaWe deYice caQ be cUeaWed XViQg HRV aQd YibUaWiRQal SXlVeV WR Pake Whe WechQRlRg\ PRUe
affRUdable fRU SeRSle ZiWhRXW aSSle ZaWcheV. TheVe iPSlicaWiRQV iQWeQd WR iQcUeaVe HRV aQd
UedXce VWUeVV, ZiWh Whe aVSiUaWiRQ Rf iPSURYiQg ZellbeiQg fRU SeRSle acURVV Whe ZRUld.

SWXdenW Name(V): S. MXQiP, A. LiX

AbVWracW:

250
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: EffecWV Rf SXgaU DieWV RQ DURVRShila MelaQRgaVWeU

DURVRShila MelaQRgaVWeU caQ be XVed aV UeVeaUch PRdelV WhaW helS XV Pake PaQ\ VigQificaQW
diVcRYeUieV WhaW caQ be aSSlied WR Whe leaUQiQg Rf hXPaQ Sh\ViRlRg\. IQ RXU e[SeUiPeQW, Ze aUe
XViQg flieV aV PRdelV iQ Slace Rf SeRSle.  The SXUSRVe Rf WhiV e[SeUiPeQW iV WR VhRZ Whe effecWV
Rf DURVRShila MelaQRgaVWeU ZheQ e[SRVed WR a high VXgaU dieW WhaW Zill SRWeQWiall\ caXVe
diabeWeV. ThiV idea caPe WR XV becaXVe Rf Whe SRWeQWial fXWXUe adYaQcePeQWV, fXUWheU iQVighW
iQWR high cRQceQWUaWed VXgaU dieWV WhaW caQ VhRZ hRZ hXPaQV cRXld SRWeQWiall\ be affecWed,
SUeYeQWiRQ, eWc.  The e[SeUiPeQW Zill be VeW XS iQ Whe fRllRZiQg PaQQeU, flieV Zill be VeSaUaWed
iQWR WhUee gURXSV, gURXS RQe haYiQg Whe QRUPal fl\ fRRd UeciSe, gURXS WZR Zill haYe a 15%
increase of dextrose, and group three will have a 30% increase of dextrose.  We will measure
Whe QXPbeU Rf deceaVed flieV, aQd deWeUPiQe ZheWheU Whe\ died fURP WheiU iQVXliQ UeceSWRUV
beiQg UXiQed (UeVXlWiQg iQ diabeWeV). ThiV e[SeUiPeQW Zill fRllRZ deaWh UaWeV becaXVe ZheQ
e[SRVed WR a dieW high iQ de[WURVe Ze h\SRWheVi]ed Ze¶d Vee chaQgeV iQ deaWh UaWeV, WhiV iV
becaXVe Whe flieV ZRQ¶W be able WR PeWabRli]e all Rf Whe VXgaU Whe\ cRQVXPe Zhich Zill caXVe
WheiU iQVXliQ UeceSWRUV WR PalfXQcWiRQ aQd PaQ\ Rf WheP Zill die Rff. ThiV e[SeUiPeQW Zill
VhRZ hRZ diabeWeV iQ DURVRShila MelaQRgaVWeU affecWV WheiU da\-WR-da\ acWiRQV, Zhile alVR
dePRQVWUaWiQg Whe flXcWXaWiRQV iQ deaWh UaWeV.

SWXdenW Name(V): A. Johnson, E. Garcia

AbVWracW:

235
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: DeQViW\ Rf MicURSlaVWicV: AQ iQYeVWigaWiRQ WR deWeUPiQe cRQceQWUaWiRQ iQ Whe dRUVal WiVVXe
Rf MRURQe Va[aWiliV

The SXUSRVe Rf WhiV SURjecW ZaV WR deWeUPiQe Whe deQViW\ Rf ePbedded PicURSlaVWicV iQ Whe
dRUVal PXVcle PaVV Rf MRURQe Va[aWiliV, RU SWUiSed BaVV, fURP Whe LRQg IVlaQd SRXQd. IW ZaV
h\SRWheVi]ed WhaW PicURSlaVWicV ZRXld be SUeVeQW iQ aW leaVW 25% Rf Whe WiVVXe VaPSleV aQd WhaW
Whe PicURSlaVWicV Zill be PRUe SUeYaleQW iQ MRURQe Va[aWiliV laUgeU WhaQ 20 iQcheV aV cRPSaUed
WR VaPSleV PeaVXUiQg 20 iQcheV RU leVV. DaWa cRllecWiRQ UeTXiUed WhUee PaiQ ShaVeV. FiUVW,
VWUiSed baVV ZeUe cRllecWed fURP a fiVh PaUkeW aQd bURXghW WR Whe lab ZheUe Whe\ ZeUe
SUeSaUed fRU WiVVXe e[WUacWiRQ. UViQg a WiVVXe SlXg, .10g WR .14g Rf dRUVal PXVcle ZaV e[WUacWed
fURP each WiVVXe fileW, Slaced iQWR aQ eSSeQdRUf WXbe, aQd iPPediaWel\ VWRUed iQ a fUee]eU aW
-17RC. AfWeU 48 hRXUV, VaPSleV ZeUe SXlYeUi]ed aQd Slaced iQWR a VRlXWiRQ cRQWaiQiQg 90%
H₂O aQd 10% KOH fRU 24 hRXUV WR fXUWheU decRPSRVe Whe WiVVXe. SaPSleV ZeUe WheQ VXcked
WhURXgh a YacXXP filWeU XViQg 47-PicURQ filWeU SaSeU. The filWeUed VaPSleV ZeUe RbVeUYed
XQdeU a PicURVcRSe WR ideQWif\, cRXQW, aQd caWalRg aQ\ PicURSlaVWicV SUeVeQW. ReVXlWV SURYed
RXU h\SRWheViV aV 100% Rf Whe VaPSleV cRQWaiQed PicURSlaVWicV aW YaU\iQg leYelV. SWaWiVWical
aQal\ViV iQdicaWed a cRUUelaWiRQ beWZeeQ Whe QXPbeU Rf PicURSlaVWicV aQd Whe Vi]e, aQd UelaWiYe
age, Rf Whe VaPSle RUgaQiVP.

SWXdenW Name(V): T. Delgado, J. Wolfram

AbVWracW:

213
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: The EffecWV Rf E[WUa E[SRVXUe WR BlXe LighW, dXe WR DiVWaQce LeaUQiQg, RQ DiffeUeQW Age
GURXSV

The 2020-2021 VchRRl \eaU haV SURSelled diVWaQce leaUQiQg SlaWfRUPV acURVV RXU QaWiRQ,
caXViQg blXe lighW e[SRVXUe WR Vk\URckeW fRU VWXdeQWV. PUeYiRXV VWXdieV haYe VhRZQ WhaW blXe
lighW iQcUeaVeV aleUWQeVV aQd decUeaVeV fRcXV. The SXUSRVe Rf WhiV VWXd\ iV WR deWeUPiQe hRZ
Whe e[WUa e[SRVXUe WR blXe lighW iV affecWiQg VWXdeQWV behaYiRUall\ aQd acadePicall\.
CRQclXViRQV fURP WhiV VWXd\ caQ be XVed fRU diVWUicWV WR cUeaWe acadePic VWaQdaUdV fRU WeacheUV
aQd cRXUVe ZRUk. TR e[ecXWe WhiV VWXd\, SUiQciSalV aW SXffield PXblic SchRRlV ePailed RXU
VXUYe\ WR SaUeQWV aQd gXaUdiaQV Rf VWXdeQWV iQ gUadeV K-12. SXUYe\ UeVXlWV ZeUe aQRQ\PRXV
aQd ZeUe UecRUded iQ a gRRgle VheeW. PaUWiciSaQWV ZeUe gURXSed b\ age, WiPe VSeQW RXWVide, aQd
VcUeeQ WiPe. TheQ, Ze aQal\]ed Whe daWa aQd cRPSaUed iW WR RXU UeVeaUch dRQe RQliQe. OXU
VXUYe\ fRXQd WhaW 47.6% Rf SaUeQWV QRWiced behaYiRUal chaQgeV iQ WheiU child dXUiQg Whe 2020
-2021 VchRRl \eaU. TheVe chaQgeV ZeUe QRW VeeQ iQ 77% Rf Whe VWXdeQWV ZhR ZRUe blXe lighW
blRckiQg glaVVeV. TheVe behaYiRUV cRXld alVR be Whe UeVXlW Rf e[WeQded WiPe ViWWiQg dRZQ,
however, blue light is playing an important role. 42.2% that went outside 3+ hours a week still
e[SeUieQced QegaWiYe behaYiRUal chaQgeV. MaQ\ SaUeQWV UecRUded WhaW WheiU child haV VhRZQ a
decUeaVe iQ fRcXV aQd aQ iQcUeaVe iQ h\SeUacWiYiW\. FXUWheUPRUe, Ze did QRW fiQd aQ\ eYideQce
WhaW VXggeVWV blXe lighW affecWV gUadeV QegaWiYel\. OXU VWXdieV SURYe cRQQecWiRQV beWZeeQ blXe
lighW aQd QegaWiYe behaYiRUV aQd RXU UeVeaUch deVcUibeV hRZ blXe lighW caXVeV behaYiRUal
chaQgeV.

SWXdenW Name(V): E. CRQZa\, N. ShaUaf

AbVWracW:

246
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: The AQWiPicURbial EffecWV Rf CRSSeU RQ AQWibiRWic ReViVWaQW SWUaiQV Rf BacWeUia

The SURjecW Ze¶Ye beeQ cRQdXcWiQg e[SeUiPeQWV RQ, WaUgeWV Whe aQWiPicURbial effecWV Rf cRSSeU
fURP Whe aQWibiRWic UeViVWaQce fRXQd iQ VWUaiQV Rf bacWeUia.  CRSSeU haV Whe SRWeQWial WR kill
RWheU W\SeV Rf deadl\ diVeaVeV aQd YiUXVeV iQ SlaceV like hRVSiWalV aQd SXblic aUeaV ZheUe
bacWeUia VSUeadV UaSidl\. OXU SURjecW haV beeQ cRPSleWed b\ Sh\Vicall\ cRQWacWiQg cRSSeU WR
Whe VXbVWiWXWe ESKAPE SaWhRgeQ UelaWiYeV WhURXghRXW WhUee WUialV. The SeWUi diVheV cRQWaiQ
10% TSA alRQg ZiWh 4 gURXSV Rf Whe bacWeUia XVed fRU Whe VWUeakiQg. The eVkaSe SaWhRgeQ
UelaWiYeV Ze¶Ue XViQg aUe: PVeXdRPRQaV SXWida, SWaSh\lRcRccXV eSideUPidiV, BacillXV VXbWiliV
aQd EVcheUichia cRli. OXU UeVXlWV haYe VhRZQ cRSSeU¶V abiliW\ WR fighW Rff SaWhRgeQV fURP Whe
VWUeaked bacWeUia. FRXU caWegRUieV RUgaQi]ed aV cRQWURl, SUeVeQW, afWeU aQd XQdeU UeSUeVeQW
diffeUeQW WechQiTXeV SeUfRUPed WR fiQd diffeUeQW UeVXlWV YaU\iQg fURP Whe daWa UecRUded iQ each
WUial. The SeWUi diVheV fURP each gURXS VhRZV diffeUeQW UeacWiRQV fRXQd dXe WR cRSSeU
encountering the different types of bacteria in certain instances. The “control” only has
bacteria streaked onto the media, the “present” has copper immediately placed on the streaked
media opposed to “after'' representing copper placed onto streaked media afterwards and the
“under” group has copper embedded into the streaked media. Over the course of several
ZeekV, Whe UeVXlWV RbVeUYed haYe beeQ XQdeQiable VeeiQg WhaW Whe abVeQce Rf bacWeUia fURP Whe
cRSSeU haV beeQ dUaVWic. AlWRgeWheU, cRSSeU haV a QaWXUal abiliW\ WR fighW Rff eVkaSe SaWhRgeQ
UelaWiYeV becaXVe Rf iWV aQWiPicURbial SURSeUWieV, aQd iW haV a lRW Rf SRWeQWial if XVed SURSeUl\.

SWXdenW Name(V): N. SPiWh, G. FRZleU

AbVWracW:

249
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: CRQYeUWiQg NaWXUal B\SURdXcWV IQWR SRil CRPSRVW FRU CURSV UViQg Whe BRkaVhi MeWhRd

The BRkaVhi cRPSRVWiQg PeWhRd iV a PeWhRd XVed WR bUeak dRZQ fRRd aQd RUgaQic PaWWeU WR
SURYide SlaQWV ZiWh QXWUieQWV. PlaceV like HaZaii aQd AVia W\Sicall\ XVe WhiV Za\ Rf
cRPSRVWiQg becaXVe Whe PajRUiW\ Rf Whe SlaQWV gURZQ WheUe aUe aQaeURbic. IW iV aQ efficieQW Za\
WR VaYe VSace UaWheU WhaQ cRQWiQXRXVl\ addiQg ZaVWe WR laQdfillV. The BRkaVhi cRPSRVWiQg
PeWhRd Zill helS PiQiPi]e VeYeUal eQYiURQPeQWal SURblePV WhaW VRcieW\ faceV WRda\, iQclXdiQg
laQdfillV aQd ha]aUdRXV ZaVWe diVSRVal. LaQdfillV all aURXQd Whe ZRUld UeleaVe hXge aPRXQWV Rf
PeWhaQe aQd caUbRQ ePiVViRQV. BRWh Rf WheVe gUeeQhRXVe gaVeV cRQWUibXWe WR cliPaWe chaQge,
Zhich iV Zh\ Whe glRbal fRRd V\VWeP PakeV XS fRU RQe WhiUd Rf hXPaQ-caXVed gaV ePiVViRQV.
ThiV cRPSRVWiQg PeWhRd UeXVeV QaWXUal b\SURdXcWV iQ fUXiW, YegeWable, daiU\, PeaW, aQd bRQe
ZaVWe WR SURYide aQ addiWiRQal aPRXQW Rf QXWUieQWV fRU SlaQWV. The BRkaVhi PeWhRd iV ViPSle WR
VeW XS, cUeaWiQg Whe flakeV WhaW cRQWaiQ Whe EM-1 bacWeUia, lacWRbacillXV caVei VWUaiQV. EM-1
bacWeUia iV Whe PicURbial iQRcXlaQW WhaW eQableV Whe ZaVWe WR bUeak dRZQ. The ZaVWe SURdXcWV
aUe WheQ lefW fRU WeQ da\V, allRZiQg Whe bacWeUia WR feUPeQW Whe fRRd. The SXUSRVe Rf WhiV
UeVeaUch iV WR VhRZ aQ alWeUQaWiYe PeWhRd WhaW iV beWWeU WhaQ WUadiWiRQal cRPSRVWiQg PeWhRdV.
The ViPSliciW\ Rf Whe VeWXS aQd Whe XVage Rf Whe b\SURdXcWV iQ Whe cRPSRVW cRXld haYe a
VigQificaQW iPSacW RQ fXWXUe gaUdeQiQg. If APeUica caQ iPSlePeQW BRkaVhi cRPSRVWiQg, iW caQ
helS eliPiQaWe WhRXVaQdV Rf SRXQdV Rf ZaVWe iQ laQdfillV WhaW add WR eQYiURQPeQWal
cRQWaPiQaQWV aQd glRbal ZaUPiQg.

SWXdenW Name(V): L. Sala]aU, G. FedXV, N. MeQde]

AbVWracW:

253
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: A SiPSle MRdel Rf gXideRNA fRU CRISPR-CaV9

The SXUSRVe Rf RXU UeVeaUch iV WR cUeaWe a PRdel WhaW allRZV fRU eaVieU aQd PRUe efficieQW
gXideRNA deVigQ fRU CRISPR-CaV9 geQRPe eQgiQeeUiQg WechQRlRg\. The SXUSRVe Rf VXch a
SURjecW ZaV WR eQVXUe WhaW VWXdeQWV aQd VcieQWiVWV XViQg CRISPR fRU Whe fiUVW WiPe haYe a PRUe
cRQciVe Za\ WR deVigQ, RUdeU, aQd clRQe WheiU RNA RligRQXcleRWideV. FiUVW, Ze UeVeaUched Whe
cUiWeUia fRU gXideRNAV iQ CRISPR-CaV9 aQd alVR hRZ WR PRVW efficieQWl\ clRQe WheVe
RligRQXcleRWideV iQWR a CRISPR SlaVPid. TheQ, Ze fRXQd Whe UeVWUicWiRQ eQ]\PeV WhaW ZeUe
XVed iQ GRldeQ GaWe clRQiQg aQd iQclXded Whe UeVWUicWiRQ ViWeV Qeeded RQ Whe RligRQXcleRWideV.
FiQall\, Ze fXVed WheVe YaUiRXV elePeQWV WR cUeaWe RXU gXideRNA PRdel. ThiV PRdel beQefiWV
\RXQgeU VcieQWiVWV iQ QaYigaWiQg WhURXgh Whe VgRNA SRUWiRQ Rf Whe CRISPR SURceVV, Zhich
caQ be VlighWl\ cRPSlicaWed. FXUWheUPRUe, WhiV PRdel Zill eQVXUe WhaW WheUe aUe leVV eUURUV
beiQg Pade iQ Whe VgRNA deVigQ, SUeYeQWiQg lRVV Rf PaWeUialV aQd lab WiPe. OYeUall, WhiV
PRdel iV YeU\ beQeficial WR Whe accXUac\ Rf CRISPR e[SeUiPeQWV aQd Zill Pake WhiV
WechQRlRg\ PRUe acceVVible WR all UeVeaUcheUV.

SWXdenW Name(V): C. GUiffiQ, I. VRellPicke

AbVWracW:

178
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) CB  MI  BI
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TiWle: The Effects of Varying pH and Amyloid Levels on the Brain Cells of Zebrafish Embryos

The fRcXV Rf WhiV liWeUaWXUe UeYieZ Zill SURYide aQ iQ-deSWh XQdeUVWaQdiQg Rf hRZ aP\lRid
fRUPaWiRQ aQd SH leYelV caQ iPSacW RUgaQiVPV. ThURXgh RXU e[SeUiPeQWal iQYeVWigaWiRQV, Ze
hope to answer the question: does a change in pH and Amyloid proteins in Zebrafish embryos
affect their physical and neurological traits, leading to Alzheimer's, and investigate how does a
deviation from homeostasis affects an organism and its properties? Our experiment involves
bUeediQg 1 Pale aQd 5 adXlW fePaleV WRgeWheU iQ a bUeediQg chaPbeU iQ Whe PRUQiQg aQd
haUYeVWiQg Whe UeVXlWiQg ePbU\RV aW Whe eQd Rf Whe da\. OXU iQYeVWigaWiRQ Zill QRW iPSacW adXlW
]ebUafiVh. The e[SeUiPeQW Zill be SeUfRUPed RQ ]ebUafiVh ePbU\RV fURP da\V 0-6.5 SRVW-
fertilization. We will have a control group and several experimental groups. One experimental
gURXS Zill be e[SRVed WR YaU\iQg SH leYelV RYeU 6.5 da\V SRVW-feUWili]aWiRQ. The RWheU
e[SeUiPeQWal gURXS Zill be e[SRVed WR diffeUeQW cRQceQWUaWiRQV Rf aP\lRid SURWeiQV RYeU 6.5
da\V SRVW-feUWili]aWiRQ. ObVeUYaWiRQV Zill be WakeQ eYeU\ RWheU da\ dXUiQg fiUVW SeUiRd RYeU Whe
cRXUVe Rf RQe VchRRl Zeek. E[aPiQaWiRQ Rf Whe ]ebUafiVh bUaiQ Zill be Pade WR deWeUPiQe if
WheUe aUe aQ\ alWeUaWiRQV iQ PRUShRlRg\ aQd Zill be dRcXPeQWed Yia PicURVcRS\.
UQfRUWXQaWel\, aW Whe WiPe Rf ZUiWiQg WhiV, RXU fiVh aQd VXSSlieV haYe \eW WR aUUiYe aQd Ze
caQQRW dUaZ aQ\ Ueliable cRQclXViRQV.

SWXdenW Name(V): A. ReciR, N. ShieldV

AbVWracW:

220
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
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TiWle: Creating Energy with Household Food Waste

        FRRd ZaVWe iV a PajRU VRXUce Rf PeWhaQe gaV ePiVViRQV. EYeU\ \eaU, 35.8 WRQV Rf fRRd
ZaVWe URWV iQ laQdfillV. OXU e[SeUiPeQW iQYeVWigaWeV if Ze caQ UedXce Whe caUbRQ fRRWSUiQW Rf
hRXVehRld fRRd ZaVWe aQd XWili]e WhaW fRRd ZaVWe fRU VXVWaiQable eQeUg\.

We used dehydration and hydrogen fuel cell technology to create a device that can turn food
ZaVWe iQWR VXVWaiQable eQeUg\. OQce fRRd iV Slaced iQ Whe deh\dUaWiRQ chaPbeU, heaW flRZV iQWR
iW. The heaW Zill UiVe, caXViQg Whe ZaWeU iQ Whe fRRd WR eYaSRUaWe. The ZaWeU YaSRU WheQ WUaYelV
WR aQd cRQdeQVaWeV iQ Whe h\dURgeQ fXel cell chaPbeU. AfWeU Whe ZaWeU haV cRllecWed, a 9Y-
baWWeU\ iV aWWached WR a cRQQecWRU aQd WheQ deWached. ThiV iQiWiaWeV elecWURl\ViV, ZheQ Whe
R[\geQ aQd h\dURgeQ iRQV iQ Whe ZaWeU VeSaUaWe, UeVXlWiQg iQ elecWUiciW\.

        The fRRd ZaVWe ZaV Zeighed befRUe aQd afWeU WR deWeUPiQe hRZ PXch ZaWeU Ze cUeaWed. IQ
total, 66 grams of water was evaporated from the food waste. We did not create enough water
to power our hydrogen fuel cell, which needed 1056 grams of water to run. When it is filled
ZiWh ZaWeU, RXU PRdel h\dURgeQ fXel cell geQeUaWeV 1.606 YRlWV Rf elecWUiciW\.

        NRW geQeUaWiQg eQRXgh ZaWeU cRXld haYe beeQ fURP Whe lack Rf ZiQWeU VXQ, lRViQg heaW
fURP Whe chaPbeU, QRW SXWWiQg eQRXgh fRRd ZaVWe RU a cRPbiQaWiRQ. IQ cRQclXViRQ, PeUgiQg
fRRd ZaVWe ZiWh h\dURgeQ fXel cell WechQRlRg\ VRlYeV PXlWiSle iVVXeV, aQd iV a Yiable RSWiRQ
fRU cUeaWiQg eQeUg\ aQd UedXciQg Whe abXQdaQce Rf fRRd ZaVWe.

SWXdenW Name(V): J. Burke, I. Hinkle

AbVWracW:

249
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: RegeQeUaWiQg TUaQVfRUPed PlaQW CellV E[SUeVViQg Algal C\WRchURPe C6 WR IQcUeaVe
Photosynthetic Yield in Plants

The RbjecWiYe Rf WhiV SURjecW ZaV WR iQcUeaVe ShRWRV\QWheWic \ield b\ VXcceVVfXll\ WUaQVfRUPiQg
flRZeUiQg SlaQWV ZiWh Whe addiWiRQ Rf c\WRchURPe C6 SlaVPid. AUabidRSViV WhaliaQa, NicRWiaQa
[ VaQdeUae, aQd VigQa XQgXicXlaWa ZeUe WhUee SlaQW VSecieV VelecWed fRU Whe VWXd\. The SlaQWV
ZeUe gURZQ iQ ViPilaU eQYiURQPeQWal cRQdiWiRQV ZiWh a Vi[WeeQ-hRXU ShRWRSeUiRd, PRdeUaWe
hXPidiW\ aQd WePSeUaWXUe, UegXlaU ZaWeUiQg, aQd QXWUieQW VXSSlePeQWiQg. ThUee PeWhRdV Rf
SlaQW cell WUaQVfRUPaWiRQ ZeUe VWXdied iQ a cRPSaUaWiYe aQal\ViV. IQ Whe fiUVW PeWhRd, SlaQW
cellV ZeUe e[SRVed Yia iQfilWUaWiRQ diSSiQg WR EVcheUichia cRli caUU\iQg Whe VelecWed
c\WRchURPe C6 SlaVPid. (The VelecWed SlaVPid alVR cRQWaiQed a VhRUW VeTXeQce fRU
VSecWiQRP\ciQ UeViVWaQce iQ RUdeU WR cRQfiUP SlaVPid XSWake.) IQ Whe VecRQd PeWhRd, Whe
c\WRchURPe C6 SlaVPid ZaV iVRlaWed fURP a VWUaiQ Rf E. cRli aQd WUaQVfRUPed iQWR Rhi]RbiXP
UadiRbacWeU (AgURbacWeUiXP WXPefacieQV), a bacWeUiXP ZiWh aQ affiQiW\ WR SlaQW WiVVXe,
fRllRZed b\ iQfilWUaWiRQ diSSiQg Rf WaUgeWed SlaQWV. IQ Whe WhiUd PeWhRd, Whe SlaQW cellV ZeUe
diUecWl\ diSSed iQWR aQ iQfilWUaWiRQ PediXP cRQWaiQiQg RQl\ Whe SXUified WaUgeW SlaVPid ZiWh QR
bacWeUial YecWRU. SelecW WiVVXe leafleWV ZeUe cXW fURP each SlaQW, diSSed iQ Whe iQfilWUaWiRQ
Pedia, aQd gURZQ RQ VSecWiQRP\ciQ/agaU SlaWeV. The UePaiQiQg VWUXcWXUe Rf Whe aUabidRSViV
aQd WRbaccR SlaQWV ZeUe WheQ eQWiUel\ VXbPeUged iQ Whe iQfilWUaWiRQ Pedia aQd ZeUe allRZed WR
VeW VeedV WR be geUPiQaWed RQ agaU SlaWeV.

SWXdenW Name(V): M. KRQ]eURZVk\, A. AUjRPaQd

AbVWracW:

219
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: The SWUikiQg SWUaZkiQ DXR

The SXUSRVe Rf RXU SURjecW iV WR be able WR WeVW fRU beQ]Rdia]eSiQeV(daWe UaSe dUXgV) aV
diVcUeeWl\ aQd TXickl\ aV SRVVible. OXU e[SeUiPeQW haV WZR cRPSRQeQWV: a VWUaZ aQd a QaSkiQ.
The VWUaZ Zill be a QRUPal SUe-Pade cRllaSVible VWUaZ ZiWh a hRle WhaW Zill diVSeQVe Whe ZaWeU
fURP Whe cXS aQd Zill SRXU RQWR a QaSkiQ. ThiV QaSkiQ Zill be Pade XS Rf WhUee la\eUV. The
Piddle la\eU Zill be VRaked aQd dUied iQ cRbalW WhiRc\aQaWe. CRbalW WhiRc\aQaWe iV a cRlRU WeVW
WhaW Zill deWecW PaQ\ dUXgV Zhich all fall XQdeU Whe beQ]Rdia]eSiQe caWegRU\. E[aPSleV
iQclXde cRcaiQe, keWaPiQe, eWc. ThiV ZRXld be RXU SURSRVed SlaQ fRU WeVWiQg:
SWeSV:
1. SRak Whe Piddle SaUW Rf Whe QaSkiQ iQ (WUialV 1 Pl, 2 Pl, 3 Pl, 4 Pl, 5 Pl, 6 Pl, 7 Pl) Rf
CRbalW ThiRc\aQaWe XQWil Whe VRlXWiRQ iV abVRUbed.
2. Place RQ dU\iQg Uack XQWil cRPSleWel\ dU\ (WUialV: 1 da\, 2 da\V, 3 da\V, 4 da\V)
3. La\eU Whe bRWWRP aQd WRS la\eU Rf Whe QaSkiQ RQ Whe abVRUbed WiVVXe aQd XVe SlaVWic WR iURQ
Whe cRUQeUV aQd Whe VideV VhXW.
4. To test if it would work we would've poured 2 ml of benzodiazepines on it as well as
beQ]Rdia]eSiQeV Pi[ed iQ ZaWeU.

ThiV iV RQl\ a WheRU\-baVed PeWhRd. The eQWiUe SURjecW Zill be baVed RQ daWa aQd UeVeaUch aQd
Zill be cRQVideUed a WheRU\.

OXU daWa Zill be iQ a jRXUQal fRU \RX WR fRllRZ alRQg ZiWh RXU SURceVV.

SWXdenW Name(V): N. Bolineni, S. Yang, R. Bansal

AbVWracW:

246
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: The E[WeQW Rf UQiYeUVal GUaPPaU TheRU\ iQ AVViVWiQg EQgliVh GUaPPaU AcTXiViWiRQ fRU
PRVW-PXbeUW\ SecRQd LaQgXage LeaUQeUV

The UQiYeUVal GUaPPaU (UG) WheRU\ iPSlieV WhaW all hXPaQV VhRXld haYe aQ eTXal abiliW\ WR
leaUQ a laQgXage aQd iWV gUaPPaU. The SXUSRVe Rf WhiV VWXd\ ZaV WR deWeUPiQe Whe e[WeQW WR
Zhich UG aVViVWV SRVW-SXbeUW\ VecRQd laQgXage EQgliVh gUaPPaU acTXiViWiRQ. IW ZaV
h\SRWheVi]ed WhaW SRVW-SXbeUW\ VecRQd laQgXage EQgliVh leaUQeUV Zill be able WR acceVV, WR
VRPe e[WeQW, UG ZheQ XQdeUVWaQdiQg EQgliVh gUaPPaU becaXVe hXPaQV aUe bRUQ ZiWh acceVV
to it. Participants' background language knowledge was acquired through a language history
TXeVWiRQQaiUe. PaUWiciSaQWV ZeUe WheQ VeSaUaWed iQWR SUe- aQd SRVW-SXbeUW\ EQgliVh leaUQeUV.
PaUWiciSaQWV WheQ WRRk a 10 TXeVWiRQ, 30 PiQXWe gUaPPaU WeVW WR aVVeVV Whe e[WeQW Rf WheiU
acTXiViWiRQ. A SaiUed W-WeVW ZRXld haYe beeQ UXQ WR deWeUPiQe Whe e[WeQW WR Zhich UG aVViVWed
Whe gUaPPaU acTXiViWiRQ. IQ addiWiRQ, a FiVheU E[acW TeVW ZaV SlaQQed WR be dRQe RQ caVe
VWXd\ gURXSV WR diffeUeQWiaWe Whe effecW baVed RQ SUiPaU\ laQgXage. HRZeYeU, dXe WR a VPall
VaPSle Rf SaUWiciSaQWV, QR daWa aQal\ViV cRXld be SeUfRUPed, aQd WhXV, QR cRQclXViYe VWaWePeQW
RQ Whe effecW Rf UG RQ gUaPPaU acTXiViWiRQ iQ VecRQd laQgXage leaUQeUV caQ be Pade aW Whe
WiPe Rf ZUiWiQg. If Whe h\SRWheViV iV Yalid, iW ZRXld helS VXSSRUW Whe claiP WhaW UG e[iVWV aQd iV
aSSlicable WR laQgXage acTXiViWiRQ fRU all ageV, QRW jXVW \RXQg childUeQ. ThiV cRXld lead WR
beWWeU XQdeUVWaQdiQg RQ hRZ laQgXage acTXiViWiRQ ZRUkV aQd deVigQ laQgXage claVVeV aURXQd
WhiV iQfRUPaWiRQ WR aVViVW VecRQd laQgXage leaUQeUV iQ iQWegUaWiQg iQWR QeZ cRXQWUieV.

SWXdenW Name(V): A. PaliZal, A. KiP

AbVWracW:

248
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: Heat Shocking Caenorhabditis Elegans to Show Symptoms of Alzheimer's

Alzheimer's disease (AD) is a progressive disorder that causes brain cells to waste away
(degeQeUaWe) aQd die. CXUUeQWl\, RYeU 4 PilliRQ APeUicaQV VXffeU fURP WhiV diVeaVe aQd
unfortunately, over 22,000 Americans die each year from Alzheimer's disease. In patients
suffering from Alzheimer's disease (autosomal dominant hereditary), mutations in the amyloid
SUecXUVRU SURWeiQ (APP) caQ be fRXQd. CaeQRUhabdiWiV elegaQV ZeUe XVed iQ WhiV e[SeUiPeQW
becaXVe Whe\ haYe Whe VaPe APP geQe WhaW iV SUeVeQW iQ hXPaQV. IQ hXPaQV ZheQ Whe APP
gene is already mutated/ blocked Alzheimer's symptoms are present. By heat shocking the C.
elegaQV iW cUeaWeV a blRck/SlaTXe iQ Whe APP geQe, jXVW like iQ Whe hXPaQ APP geQe. ThaW
SlaTXe bXild-XS Zill Pake Whe C. elegaQV VhRZ V\PSWRPV Rf eaUl\-RQVeW RU eYeQ aQ adYaQced
RQVeW Rf Whe diVeaVe. C. elegaQV Zill SUeVeQW ZiWh V\PSWRPV like; difficXlW\ PRYiQg,
fRUgeWfXlQeVV ZiWh eaWiQg, VhRUWeU life e[SecWaQc\, chaQge iQ hRZ Whe\ PRYe, aQd WheiU WUailV.
B\ e[SRViQg Whe C. elegaQV WR Whe heaW VhRck PeWhRd iW iV gRiQg WR caXVe SlaTXe bXild-XS, fURP
WheUe Ze caQ fiQd a Za\ WR UeYeUVe Whe SURWeiQ SlaTXe Zhich XlWiPaWel\ UeYeUVeV Whe V\PSWRPV
of “Alzheimer's”. This research can lead to possible new treatments for Alzheimer's and
DePeQWia SaWieQWV.

SWXdenW Name(V): K. CaVZell

AbVWracW:

206
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: UViQg CRISPR TR SileQce AQWibiRWic ReViVWaQW GeQeV IQ BacWeUia

APSicilliQ UeViVWaQce RU aQ\ W\Se Rf aQWibiRWic UeViVWaQce iV a leadiQg caXVe fRU bacWeUial
iQfecWiRQV WR VSUead fURP SeUVRQ WR SeUVRQ Zhich caQ lead WR deaWhV fURP WheVe iQfecWiRQV.
BeWa-lacWaPaVe iV a cRPPRQ eQ]\Pe SURdXced b\ bacWeUia aQd caQ caXVe UeViVWaQce WR PaQ\
aQWibiRWicV like aPSicilliQ. IQ WhiV SURjecW Whe gRal iV WR XVe CRISPR WR UePRYe RU VileQce WhiV
beta-lactamase enzyme. An “Out of the Blue CRISPR Kit” from Bio-Rad was used to show
hRZ CRISPR ZRUkV aQd hRZ iW caQ VileQce RU Wake RXW a geQe. The kiW ZaV XVed WR VhRZ hRZ
E. coli HB101-pBRKan can be incubated and produce blue colonies by the lacZ gene. After
CRISPER iV added Whe cRlRQieV WXUQ ZhiWe. The UeaVRQ fRU WhiV iV CRISPR iV VileQciQg Whe
gene lacZ. So in theory if CRISPR is used to remove or silence the gene in bacteria that
SURdXceV Whe eQ]\Pe beWa-lacWaPaVe WhaW caXVeV aQWibiRWic-UeViVWaQce WheQ Whe cXUUeQW
aQWibiRWicV caQ be XVed WR fighW bacWeUial iQfecWiRQV. AQWibiRWic-UeViVWaQce iV a PajRU healWh
SURbleP aQd VRPeWhiQg WhaW QeedV WR be addUeVVed aQd highl\ ePShaVi]ed UighW QRZ aW leaVW
35,000 SeRSle die fURP aQWibiRWic-UeViVWaQce eYeU\ \eaU iQ Whe U.S. aQd WheUe aUe PRUe WhaQ 2.8
PilliRQ aQWibiRWic-UeViVWaQW iQfecWiRQV iQ Whe U.S. eYeU\ \eaU. TheVe QXPbeUV cRXld UiVe WR
alPRVW 10 PilliRQ deaWhV ZRUldZide b\ 2050 aQd b\ 2030 QeaUl\ 24 PilliRQ SeRSle ZRUldZide
cRXld e[SeUieQce e[WUePe SRYeUW\ dXe WR aQWibiRWic-UeViVWaQce.

SWXdenW Name(V): R. SaYRie, R. Rile\

AbVWracW:

243
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: The SRciR-ecRQRPic iPSlicaWiRQV Rf Whe COVID-19 SaQdePic RQ Whe Ridgefield,
CRQQecWicXW CRPPXQiW\

The COVID-19 SaQdePic haV dUaVWicall\ iQflXeQced Whe SXblic healWh Rf RXU SlaQeW. IW leaYeV
iQ iWV Zake deadl\ UeVSiUaWRU\, QeXURlRgical, aQd caUdiRYaVcXlaU iVVXeV. IW haV fRUced RXU
VRcieWieV WR liPiW iQWeUacWiRQV, fRUced SeRSle WR ZeaU face cRYeUiQgV, aQd caXVed VRcial
connections to be severed. What is less pondered, though, is the impacts the pandemic has had
RQ ZRUldZide ecRQRPic deYelRSPeQW. NXPeURXV VPall bXViQeVVeV haYe beeQ XQable WR
VXSSRUW WhePVelYeV, aQd eYeQ VelecW laUge cRUSRUaWiRQV aUe e[SeUieQciQg VigQificaQW chaQgeV iQ
UeYeQXe. The ecRQRPic iVVXeV WhaW haYe aUiVeQ e[iVW RQ a leYel deeSeU WhaQ jXVW iQdXVWU\,
WhRXgh. IQdiYidXalV ZhR aUe aWWePSWiQg WR VXSSRUW WheiU faPilieV haYe e[SeUieQced QRWiceable
diSV iQ iQcRPe. TheUe haV beeQ ecRQRPic VcieQce UeVeaUch abRXW Whe iPSacWV Rf Whe SaQdePic
glRball\ aQd QaWiRQall\. HRZeYeU, WheUe haV \eW WR be VSecific UeVeaUch RQ Whe VRciR-ecRQRPic
iPSlicaWiRQV Rf Whe COVID-19 SaQdePic RQ Whe Ridgefield, CRQQecWicXW cRPPXQiW\. The
MaUkeWSlace EdiVRQ ReVeaUch EcRQRPic AQ[ieW\ IQde[ haV e[SlRUed Whe iQflXeQce Rf Whe
SaQdePic RQ edXcaWiRQ, iQcRPe, aQd ePSlR\PeQW. IQ cRQWUaVW, WhiV lRcal VWXd\ cRQViVWV Rf aQ
11 TXeVWiRQ VXUYe\ RSeQed RQl\ WR Ridgefield adXlW UeVideQWV. The VXUYe\ iV eVVeQWial WR
deYelRS a gUeaWeU XQdeUVWaQdiQg Rf Whe VSecific iPSacWV Rf Whe cRURQaYiUXV SaQdePic RQ Whe
VRciR-ecRQRPic leYel fRU ciWi]eQV Rf RXU afflXeQW WRZQ, cRPSaUed WR QaWiRQal aYeUageV. The
UeVXlWV fURP WhiV VWXd\ dePRQVWUaWe WhaW PRUe WhaQ 65 SeUceQW Rf UeVSRQdeQWV e[SeUieQced
PiQiPal VRciR-ecRQRPic deficiWV fURP Whe SaQdePic. IW caQ be cRQclXded WhaW Whe Ridgefield,
CRQQecWicXW cRPPXQiW\ e[SeUieQced leVVeU VRciRecRQRPic iPSacWV iQ cRPSaUiVRQ WR QaWiRQal
daWa.

SWXdenW Name(V): C. Clifford, J. Grey

AbVWracW:

255
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):
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TiWle: EffecWV Rf MicURSlaVWicV RQ Whe RegeQeUaWiRQ Rf OUgaQiVPV

OXU UeVeaUch fRcXVeV RQ Whe abXQdaQW aSSeaUaQce Rf PicURSlaVWicV iQ Whe fRRd aQd ZaWeU WhaW iV
cRQVXPed b\ Whe hXPaQ SRSXlaWiRQ. MicURSlaVWicV aUe QRW RQl\ cRQVXPed b\ hXPaQV, bXW alVR
PaQ\ aTXaWic RUgaQiVPV. B\ XQdeUVWaQdiQg hRZ PicURSlaVWicV caQ affecW VPalleU PaUiQe
organisms, it may lead to future understandings of how microplastics can affect humans. We
ZaQW WR kQRZ if PicURSlaVWicV haYe Whe caSaciW\ WR be haUPfXl WR RUgaQiVPV. MRUe VSecificall\,
Ze aUe iQWeUeVWed iQ VWXd\iQg if PicURSlaVWicV caQ haUP Whe UegeQeUaWiYe SURceVVeV Rf ceUWaiQ
RUgaQiVPV, aQd WR ZhaW e[WeQW. IQ RXU e[SeUiPeQW, Ze Zill haYe VeYeQ gURXSV Rf NePaWRVWella
YecWeQViV aQd VeYeQ gURXSV Rf bURZQ SlaQaUia. OQe Rf Whe VeYeQ gURXSV Zill be a cRQWURl gURXS
ZheUe Whe RUgaQiVPV aUe QRW e[SRVed WR SlaVWic. ThUee Rf Whe VeYeQ gURXSV Zill haYe diffeUeQW
aPRXQWV Rf SlaVWic aQd Zill be e[SRVed WR Whe PicURSlaVWic befRUe Ze cXW WheP (WheVe Zill be
UefeUUed WR aV Whe SUe-e[SRVXUe gURXSV).  The UePaiQiQg WhUee gURXSV Zill haYe Whe VaPe
aPRXQWV Rf SlaVWic aV Whe SUe-e[SRVXUe gURXSV bXW Whe RUgaQiVPV Zill be e[SRVed WR SlaVWic
afWeU Whe RUgaQiVPV aUe cXW.  TR cRPSaUe gURZWh Ze Zill PeaVXUe Whe RUgaQiVPV ZiWh
PicURPeWeUV aQd Wake SicWXUeV Rf WheP iQ each claVV. AV Rf UighW QRZ, Ze dR QRW haYe aQ\
UeVXlWV, bXW Ze SlaQ WR haYe VRPe VRRQ aV Ze aUe cXUUeQWl\ cRQdXcWiQg UeVeaUch. NR
cRQclXViRQV caQ be dUaZQ \eW aV Ze dR QRW haYe VXfficieQW daWa fURP RXU UeVeaUch.

SWXdenW Name(V): A. RiQaldi, K. BURZQ

AbVWracW:

242
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):
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