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by Arika Gardner

Benzo[a]pyrene (BaP), an aromatic polyeyclic hydrocarbon, is an environmental contaminant and carcinogen that causes
neurological and developmental effects to children when exposed in pregnant women. The aryl hydrocarbon receptor (4i7) is
known to mediate the effects of BaP, but its behavioral effects have yet to be explained. This study focuses on examining the role
of Ahr2 to mediate BaP behavioral effects. Zebrafish (Ahr2%*, Alr2™, Ahr2") were either exposed to DMSO (0.01%), the
control, or 100 pg/I. BaP, the experimental group, from 6 to 120 hours post-fertilization (hpf). The larvae were accessedina
photometer response assay where they were tested in two phases, dark and light. Results show that the BaP treatment caused a
decrease in activity eompared DMSO (0.01%) treatment. To identify the genotype, full larvae were digested. The outcome of this
study proposes that Ahr2 shields the larvae from the behavior effects of Benzo[a]pyrene.
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by Dia Kher

Severe distances between grocery stores and a lack of transportation restrict residents from making trips for nutritious food,
discriminating against poverty-ridden areas. Often trade-offs between traveling long distances for nutritious food and traveling
short distances for unhealthy food take place where families choose the option in closer proximity. With about 12% of the
children in the U.8. being food insecure since 2010, acts such as the Healthy Hunger-Free Kids Act (HHFKA) and the National
School Lunch Program (NSLP) seem to have no effect on this number despite lowering the percent of obese students. Food
Intelligence and Child Health are measured in a survey intended for parents of students enrolled in school. I test the relationship
between household structure, sociodemographics, and food-oriented beliefs with eating behaviour among children. It was found
that household structure, sociodemographics, and food-oriented beliefs are valuable predictors in analysing the access to nutrition
in students. Parental food-oriented beliefs along with food availability and financial success are determining factors in quality
nutritional intake in children. It is presented that food availability is not the only hinderance that parental figures face when
providing nutritional meals.
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by Danielle McConnell
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by Jeremy Dawe

Antibiotic resistance is an ever-growing problem. Combating it is essential to Sustainable Development Goal 3, ensure healthy
lives, and promote well-being for all at all ages. Streptococcus preumoniae, the main etiological agent in Pneumonia, has the
ability to undergo genetic transformation, acquiring DNA from other streptococci in the nasopharyngeal carriage. This allows for
the development of high levels of antibiotic resistance. By investigating two-component systems (TCS), one of the mechanisms
involved in the uptake of molecules from the environment, novel treatments can be explored. This research examines how the
growth medium of mutant strains of S. preumoniae, with modified TCS, respond to different environmental stimuli and how they
affect sensitivity to fosfomycin. The study tests the null hypothesis that genetic deletion of various two-component systems linked
to sensing of specific carbon sources will not impact susceptibility to antibiotics. By understanding the role of TCS, this research
has the potential to identify new targets for combatting the growing problem of antibiotic resistance.
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Modeling Lattice Fins as Flight Control Surfaces
for a Precision Guided Landing of Reusable Rockets

by Rushyendranath Reddy Nalamalapu

The frequency of rocket launches has intensified in the recent decade. Reusability is ideal to reduce the cost of launches and give
rise to a new era of space exploration. Landing a rocket booster requires steering the booster at high speeds to a landing pad. Lattice
fins are being utilized as a flight control surface due teo their flight authority. Three novel designs are modeled along with a Control
using Computer-Aided-Design. The fins are tested using Computational Fluid Dynamics (CFD) in an online wind tunnel simulation
system to compare the normal force coefficients. Furthermore, data will be collected from a physical wind tunnel at varying angles
of attack for each model on the same fuselage. The data collected would be analyzed and compared with the data retrieved from the
CFD simulation. From the results, an optimal novel design can be determined. Implementing the novel design will increase
efficiency and allow for more development in reusable rockets. My novel design can be implemented in other precision guidance
systems. Furthermore, this innovation supports the United Nations Sustainable Development Goal 9 for industry, innovation, and
infrastructure.

Introduction

Since the turn of the century, the space industry has rapidly
advanced methods of space transportation. An important aspect
of this modemnization is the ability to reuse rockets. This is
possible by performing carefully choreographed positional
maneuvers to land a booster on the Earth from a location
originating in the upper stratosphere. This is analogous to
dropping a toothpick from the top of the Empire State Building
and landing it vertically on a postcard on the ground. Such
aerodynamic operations require the usage of heightened reaction
control surfaces (RCS). Previous research highlights the
effectiveness of lattice fins for usage as RCS in contrast to
traditional planar delta or trapezoidal fins.[1] Lattice fins have
seen measurable success in private and public space agencies and
even missilery.

Objectives

Four lattice fin configurations are tested. Control authority will
be used to determine the ideal grid configuration. The control
authority is essentially how effective a fin is at maneuvering a
vessel. This can be quantitatively measured by comparing the
normal force coefficient. Such a metric is the ratio of the force of
lift to the force of drag. Data retrieved from the CFD software
will be analyzed alongside statistics that will be collected from
the physical wind tunnel testing results.

Methodology

The models were created using Computer Aided Design (CAD)
software. Figure 1 shows the models in the CAD design
software. After the model was imported into the CFD software a
mesh was designed to begin computational experimentation.
From this, a solution field was generated and is displayed in
Figure 2. The software will be instructed to record the normal
force coefficients.

The CFD software produces a quantitative predictive model by
differentiating the Navier-Stokes energy equations in Equation 1
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by Ashton Taylor

In the next 25-30 years, the human population is expected to grow by over two billion people. To combat the increase in food
consumption that accompanies this population growth, food production must increase. An increase in morganic fertilizer usage to
aid food production will not be feasible as an excessive amount of fertilizer used on crops leads to a release of greenhouse gases
which contribute negatively to climate change. To find an alternative to inorganic fertilizer usage, low-voltage electricity was
applied to sub-irrigated plots of Raphanus sativus and Pisum sativum seeds. Electricity was applied to two plots of each seed:
fifteen voltage treatment and thirty voltage treatment, through electrodes placed in the watering vessel. The plots were treated for
thirty seconds each weekday with germination results recorded each day. After three weeks of growth, the plots were harvested,
and height and mass were measured for each germinated plant. Chlorophyll from the leaves of each plot were also extracted and
placed in a spectrophotometer with absorbance values measured. Using statistical analysis, including T-Tests, of the data, an
increase in mass from electrically treated plots compared to control plots can be seen to be statistically significant. This research
can be used to cement low-voltage electricity as a viable alternative to inorganic fertilizers.

18 Figure 1 and Table 1: Average Mass and Comparison of Mass
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by Lisa Seid

According to the World Health Organization, there are 600 million cases of food borne discases and 420,000 deaths cach year.
This disparity can be especially harmful and prevalent in developing countries with poor sanitation and food handling. Current
antibacterial agents used to preserve and keep food viable are limited in their ability to resist bacterial toxicity. However, many
cultures do include spices in their preparation and cooking. Spices are a natural bioingredient that could mitigate the side effects
and concems that accompany using synthetic chemical compounds. The objective of this study is to investigate antibacterial
potential of four common houschold spices — cinnamon, clove, oregano, and thyme — to prevent or reduce the effect of food borne
pathogens. The quality of inhibition was tested on bacteria samples of Serratia marcescens and Bacillus cereus, a gram-negative
and gram-positive bacterium respectively. Blank discs soaked in essential oil extracts of these spices were placed on each culture
of bacteria, and the results were measured by the growth of the zone of inhibition (ZOI). Oregano had the largest radius measured
from the ZOI indicating that it has the greatest antibacterial effect, and thyme had the smallest ZOI indicating that it has the least
anfibacterial effect. Based on these results, both null hypotheses were rejected. The alternates were accepted: spices have an
antibacterial effect and a greater effect on gram-positive bacteria.
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by Max Feng

ABSTRACT
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by Vivian Peng

The UN Environment Program and the Climate and Clean Air Coalition have recently assessed that reducing methane emissi ons
from agriculture, particularly rice paddies, is crucial in combatting climate change. Rice paddies are a significant source of
methane due to anaerobic decomposition Although research on methanogenic microorganisms in these environments has received
extensive attention there has been little exploration of methanotrophic activities and their potential for mitigating methane
emissions because efficient assessment methods are lacking. A technique to quickly evaluate methane sequestration in paddy soil
microbiomes was created Microbi omes with high methane sequestration capabilities were identified and their transcriptome and s
were examined These microbiomes dizplayed decreased methane emissions when compared to other samples, indicating that the
genetic resources of soil microbiomes could be used for farming purposes
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by Julia Nguyen

Caenorhabditis elegans (C. elegans) have been used as model organisms for neurclogical disorders such as Autism, Alzheimer
disease, and Parkinson’s disease— despite year of research regarding these disorders, there has been little breakthrough with
discovering the validity of metal-induced neurotoxicity and how it alters a C. elegans’ neurology and physiology. Copper metal
will be dietarily supplemented in the C. elegans’ original food source, Escherichia coli (E. coli), to monitor and analyze the
behaviors associated with its consumption and exposure. Four petri plates were used in the experiment— two control groups and
two experimental groups. All four plates had Nematode Growth Medium (NGM), Escherichia coli (E. coli), and C. elegans, but
two of the four had an additional 0.375 grams of copper sprinkled on half of the plates (A mechanism to measure whether or not
copper exposure could result in the same effects as if the C. elegans consumed them.) Because the nervous system controls
physical movements and behavior, as also seen in humans, the physical impairments will mirror the effects of copper on the C.
elegans’ nervous system. The physiological effects, fertility, and behavior of the C. elegans were observed under a digital
microscope and the qualitative results were recorded. In comparison to the behavior of the C. elegans’ control groups, it was
found that the copper induced neurodegeneration due to their elaborate physiological defects. Their motor skills were impaired,
their fertility became low, and the frequency of their aggregations dropped— all contributing to the idea that the heavy metal
copper did induce neurodegeneration over the C. elegans.
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Analyzing the causes of the Jackson Water Crisis
using the Community Capital Framework

by Sebastian Harvey

Introduction

In late August 2022, severe flooding in the Pearl River
devastated Jackson’s infrastructure and left Jackson’s population
without water for several weeks. Many factors attributed to the
crisis, and six main ones were identified through researching
articles on the crisis:

1. Jackson’s proximity to the Pear]l River and lack of
available groundwater.

2. The mass exodus of first the white population, and
then the educated black population.

3. A decrease in federal and local taxes.
4. The loss of educated labor from Jackson’s economy.
5. Generational racism (connected to all other causes).

6. A lack of community representation in state and local
government.

The objective of this paper is to understand the causes of the
Jackson Water Crisis.

Methodology

The Community Capital Framework (CCF) 1s a comprehensive
way of looking at a community and the relationship between
different aspects of the community. The community capital
framework has seven capitals: social, political, built, human,
cultural, natural, and financial. Secial: groups, organizations,
networks in the community, sense of belonging, bonds between
people. Political: connections to people n power, access to
resources, leverage, and influence to achieve goals. Built:

buildings and infrastructure in a community, schools, roads,
water and sewer systems, and main streets. Financial: Money,
charitable giving, grants, access to funding and wealth.
Human: The skills and abilities of the people, leadership,
knowledge, and the ability to access resources. Cultural:
ethnicity, stories and traditions, spirituality, habits, and
heritage. Natural: the environment, lakes, rivers and streams,
wildlife, soil, forests, the local landscape (Community Capitals
framework, 2015).

Modification: Social Capital was removed. There are several
1ssues with trying to quantify the effects of connections to a
disaster. In-depth interviews are preferred when ascertaining
organization, and are very difficult to analyze with data.
Community Capital faces many of the same problems, but
looks at a difference between race and background instead of
social networking (Hinton, 2015.). Because of the complicated
and interconnected nature of the Jackson Water Crisis, it is
impossible to draw a complete conclusion from one individual
factor without placing it in context. Using the Community
Capital Framework, the initial question can be modified as,
“How was Jackson’s built capital affected by the other
capitals?”

Six additional hypotheses were created to narrow down the
individual capitals and focus the “lens.” Each hypothesis was
chosen based articles and available data. A significance test of
o~=.05 was used.

Political: Null- Government GDP had no impact on the
Jackson Water Crisis. Alternate- Government GDP had an
impact on the Jackson Water Crisis.
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