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Artist Statement

For this design, | chose to focus on the connectivity between the different colleges coming
together, as well as the research phase that the students’' projects revolve around, mainly
shown through the treatment of the UURAF title. The large, overlapping letters are positioned
to connect at certain points, while being slightly transparent so the connections can be visible
to the viewer. These intentional intersections demonstrate the connectivity of different
colleges coming together and interacting with each other. Simultaneously, | wanted to
emphasize the importance of 2023 marking the 25™ anniversary of UURAF in a similar design
style. Therefore, | decided to position the numbers 2 and 5 to overlap and appear translucent
as well. The grid lines on the letters resemble pencil-like lines that line up with the
intersections and edges of the letters in the UURAF title and the 25. These lines are to
represent the sketching, brainstorming, and research phase every student went through while
working on their projects. Given that these pencil lines represent active thought, the layered
circles around the 25™ anniversary seal is to represent someone circling information they
won't want to forget. Finally, the grainy paper texture in the background makes the design
look as though it is a piece of information or research that a student was working on. This
allows the viewer to further acknowledge and appreciate the research and effort these
students put into their projects.
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AGRICULTURE & ANIMAL SCIENCE

CORRELATIONS OF NR3C1 GENE EXPRESSION WITH PORK QUALITY AND
CARCASS CHARACTERISTICS

Presenter(s): Grace Schmidt

Agriculture & Animal Science

Mentor(s): Andrea Luttman (College of Agriculture & Natural Resources), Catherine
Ernst (College of Agriculture & Natural Resources)

Genetic control of carcass and meat quality traits is of great interest to the pork
industry, and Hypothalamic-Pituitary-Adrenal (HPA) activation has been reported to
have an inverse relationship with lean carcass growth traits in swine. The objective of
this study was to determine if transcript abundance of the glucocorticoid receptor 1
(NR3C1) gene in liver, adipose, and longissimus dorsi (LD) tissue of pigs is associated
with meat quality or carcass trait variation. We hypothesized that NR3C1 expression
levels are associated with differences in meat quality and carcass traits. For 18 gilts
(avg. 127 kg, 164 d), we quantified liver, adipose, and LD NR3CI1 transcript abundance
using a TagMan Gene Expression assay with ACTB and HPRT1 as controls. Pearson
correlations were calculated between standard carcass and meat quality traits and
tissue-specific NR3C1 transcript abundance. P-values were adjusted for multiple
testing using FDR correction. Liver NR3C1 transcript abundance was found to have a
significant positive correlation with dressing percentage (r=0.61, t=3.05, p=0.008,
0=0.170). Adipose tissue NR3C1 demonstrated significant positive correlations with
marbling score (r= 0.53 t=2.48, p=0.024, g= 0.351), subjective color score (r=0.51,
t=2.38, p=0.030, g=0.374), 45-min pH (r=0.57, t=2.79, p=0.013, g=0.046) and pH
decline (r=0.67, t=3.58, p=0.002, g=0.183). In conclusion, tissue-specific transcript
abundance of NR3C1 appears to be associated with meat quality and carcass trait
variation. Further investigation into tissue-specific expression of NR3C1 may reveal
the molecular mechanisms underlying the reported associations between HPA
activation and differences in pork quality and carcass traits.

WEEKLY SURVEY OF INSECTS PRESENT IN INDUSTRIAL HEMP UNDER
FOUR WEED CONTROL TRIALS

Presenter(s): Natalie Michelson

Agriculture & Animal Science

Mentor(s): Christina Difonzo (College of Agriculture & Natural Resources)

A weekly survey of insects in hemp was done which included checking 32 pitfall
traps, and conducting sweep samples. | will analyze the timing of when insects show
up as well as the major species that are present. There are 4 different weed control
plots and 4 repetitions of each.



THE EFFECTS OF INTRA-ARTICULAR STEROID ADMINISTRATION ON THE
METABOLIC PROFILE OF NORMAL HORSES

Presenter(s): Allie Fricano, Lydia Kapeller, Maya Salamey

Agriculture & Animal Science

Mentor(s): Jane Manfredi (College of Veterinary Medicine)

Corticosteroids are a commonly used, inexpensive intra-articular treatment for
osteoarthritis which may increase the risk of steroid-induced laminitis in horses.
Humans with metabolic syndrome experience increases in insulin and glucose post-
injection, but responses in horses are not known. The objective of this study was to
determine the effect of intra-articular steroids on systemic insulin and glucose values.
We hypothesized corticosteroid injections would result in significant increases in
glucose and insulin levels in all observed horses. We injected the middle carpal joint
of nine metabolically normal horses with 18 mg of triamcinolone acetonide, a
common corticosteroid and serially evaluated insulin and glucose concentrations
post-administration. Statistics included repeated measures ANOVAs (significant at
P<0.05). Peak insulin concentration was 28+/-12.9 ulU/mL at 48 hours with
significantly increased concentrations from baseline at 6hr (p=0.03), 24hr (p<0.01)
and 48 hr (p=0.04) post steroid administration. Peak glucose concentration was
128+/-11.9 mg/dL at 24 hours with significantly increased concentrations from
baseline at 6 hr (p<0.01), 8hr (p<0.01), 24 hr (p<0.01), 48 hr (p<0.01) and 72 hr
(p<0.01) post steroid administration. These values are within the range reported
during regularly performed diagnostic endocrine tests in metabolically normal
horses. Our clinical take home is that intra-articular steroids do not appear to cause
insulin spikes consistent with inducing laminitis in normal horses and therefore can be
used safely.

ANIMAL SCIENCE AND WELFARE: STUDENT EXPERIENCE DATA
Presenter(s): Allisyn Baker

Agriculture & Animal Science

Mentor(s): Janice Siegford (College of Agriculture & Natural Resources)

In the Animal science discipline, hands-on experience is a practical way for students
to learn methods of husbandry and welfare analysis. To assess student responses to
hands-on experiences with animals, weekly surveys were conducted in an animal
behavior lab class. Data were used to analyze students’ relationships to lab material
to understand how animal science students perceived learning when given practical
application. Students rated their session enjoyment, welfare of animals, data quality,
and quality of help from instructional personnel. Ratings were on a scale of 1-10 (1 =
lowest, 10 = highest). Animals involved included cattle, sheep, and pigs. The cattle
portion of class involved several groups of weaned calves in different conditions.
Students were each assigned a calf group and tasked with taking data of behaviors
indicative of stress levels. The module involving sheep was the most hands-on of the
three and focused upon different methods and styles of handling with an aim toward
minimizing stress. The final module of the three focused on pigs and gave students
an opportunity to create enrichment and study the reaction of various pigs to
enrichment in both a farm and zoo setting. Surveys found students enjoyed the
module involving the sheep the most, (Avg=9.52). Questions involving student



perceptions of animal welfare gave insight into student perspectives of different
livestock and zoo animal management programs, with the module involving pigs
having the lowest rating (Avg= 9.00). These findings can be used to further enhance
student learning in hands-on animal science courses.

THE EFFECT OF MULTI-SENSORY/MULTI-ACCESS ENRICHMENT ON
CURBING AGGRESSIVE BEHAVIOR IN PIGLETS

Presenter(s): Hailey Shah

Agriculture & Animal Science

Mentor(s): Janice Siegford (College of Agriculture & Natural Resources)

Studies indicate that while enrichment has a positive effect on pig welfare, stimuli
appealing to a single sense are often ineffective. Additionally, pigs exhibit a high level
of intelligence and might need more complex enrichment for mental stimulation. |
hypothesized that piglets would interact more with multi-sensory enrichment that
was accessible to more pigs simultaneously (versus enrichment that appealed to only
one or two senses and to which access is limited). | predicted that such enrichment
would also reduce levels of aggression. | utilized two test groups exposed
sequentially to either multi-sensory/multi-access enrichment (E2) or to single
(minimal sense) / limited access enrichment (E1) separated by a period of no
enrichment (W). Following creation of an ethogram and video decoding collected
over a three-week period, resulting data indicated more engagement with
enrichment when test subjects were exposed to E2 compared to E1. The data also
suggests that pigs given E2 showed less aggression than pigs given E1. Other forms
of social contact were lower initially in pigs with E2 compared to pigs given E1. The
study may also prompt enrichment tool manufacturers to provide a more effective
product. The results of this study can assist the agricultural world in that complex
enrichment available to more pigs could reduce expense related to aggressive
behavior (e.g., tail-biting, injuries resulting in veterinary bills, etc.). Most importantly,
multi-sensory/multi-access enrichment has potential to positively impact the
physical, psychological, and emotional wellbeing of pigs and reduce disease-causing
stress.

SPOTTED-WING DROSOPHILA FEMALES EXHIBIT OVIPOSITIONAL
PREFERENCES

Presenter(s): Marion Parshall

Agriculture & Animal Science

Mentor(s): Juan Huang (College of Agriculture & Natural Resources), Julianna Wilson
(College of Agriculture & Natural Resources)

Spotted wing drosophila (SWD), Drosophila suzukii, is a devastating insect pest
whose ability to infest intact fruit has had significant negative impacts on cherry and
berry yields globally. Abiotic and biotic factors can be indicators for SWD to alter
their decisions about where and if they should lay their eggs. Therefore, the
modification of the ovipositional behavior of SWD based on its surrounding
environment and the accessibility of preferable conditions was explored. The first
factor investigated was the impact of the number of tart cherries available for
oviposition, where the number of tart cherries given to each SWD pair varied from 1



to 8. When more cherries were offered, the SWD female did display a preference for
dispersing her eggs amongst available cherries. The second factor examined was to
see if an SWD female exhibited ovipositional preference in cherries with no previous
egg infestation. Each SWD pair was given one previously infested cherry with SWD
eggs and O to 7 clean cherries without eggs in a container. When 1 infested and 1 un-
infested cherry was offered to the pair, females laid more eggs in un-infested cherries
than the previously infested ones. Knowledge about the ovipositional behavior of
SWD can be integrated into the current understanding of this invasive species and
utilized to improve current pest management strategies for SWD.

ASSESSING REPRODUCTIVE HEALTH IN CAPTIVE GAZELLES (GAZELLA,
EUDORCAS, AND NANGER SPP.): IDENTIFYING DISEASE AND
ABNORMALITIES

Presenter(s): Giuseppe Cavaliere

Agriculture & Animal Science

Mentor(s): Dalen Agnew (College of Veterinary Medicine)

Gazelles are a ruminant taxa commonly threatened or endangered; thus, captive
populations are kept as insurance populations. However, reproductive disease and
abnormalities can negatively impact the viability of these populations. Such
reproductive issues include uterine hydrometra, lesions, hyalinization of blood
vessels, ovarian cysts, and even smooth muscle hyperplasia. There is limited research
on the reproductive health in gazelles; therefore, it is important to get a better
understanding of what reproductive issues are present in gazelles for population
management efforts. This investigation aimed to assess the reproductive health of 22
previously captive gazelles of the genera Gazella, Nanger, and Eudorcas by
identifying disease and abnormalities, or lack thereof. This was done by viewing H&E-
stained slides containing ovarian and uterine cross sections under a microscope to
evaluate reproductive health. To understand the risk factors for reproductive issues,
individual historical information such as age, parity, and contraceptive use were
collected. Correlations between reproductive lesions and risk factors were examined.
The results revealed that reproductive abnormalities such as uterine hydrometra,
lesions, hyalinization of blood vessels, ovarian cysts, and smooth muscle hyperplasia
were present in some animals. The study highlights the need for a better
understanding of reproductive issues in gazelles for proper population management.
These findings will be useful for developing strategies to minimize the risk of
reproductive diseases and abnormalities in captive gazelles and help safeguard this
species.

THROW OUT THE HONEY, BRING OUT THE CATFISH: EXAMINING THE
EFFECTIVENESS OF CALLIPHORIDAE (DIPTERA) BAIT

Presenter(s): Paige Alexander

Agriculture & Animal Science

Mentor(s): Mackenzie Tietjen (College of Agriculture & Natural Resources)

There is significant variation in the distribution of Diptera (true flies) that contribute
to decomposition and are of forensic importance. In an effort to study this
distribution, it is necessary to attract these species of dipteran via an artificial



trapping method. However, there is no definitive answer to the bait that should be
used to collect the greatest quantity of Diptera of forensic importance or the richest
diversity. To understand the differences in baits for Diptera traps three butterfly
traps were placed in three different areas of the USDA-ARS property in Kerrville,
Texas. Traps were set in the morning and were baited with the same bait. They were
then collected at the end of the day. The contents of the traps were then frozen and
later identified. The specific baits used were beef liver and catfish filets. Diptera were
collected off of road kill, and compared. This was done three times a week for six
weeks in June through July. Eight calliphoridae species were collected, including
Cochiomyia macellaria, Lucilia mexicana, and Chrysomya rufifacies. In total, 729
dipterans were collected, 620 from fish-baited traps, nine from liver-baited traps, and
100 from roadkill.

THE MICHIGAN STATE STUDENT ORGANIC FARM

Presenter(s): Julianna Adams

Agriculture & Animal Science

Mentor(s): Darby Anderson (College of Agriculture & Natural Resources)

According to the USDA, the average age of farmers is nearly 60 years old. Young
producers- age 35 or younger- account for only nine percent of farmers. The
Michigan State Student Organic Farm (SOF) works to fulfill its mission of cultivating
human knowledge and capacity in organic and sustainable agriculture for students,
farmers and educators. The SOF creates a practical and immersive farm education
for the next generation of farmers. The SOF works to achieve education through the
undergraduate student crew, the organic farmer training program, undergraduate
engagement, and farmer field school. This past year, | completed an internship as an
undergraduate student crew member. The crew is involved in all aspects of
production: seeding, planting, cultivating, harvesting and marketing. The SOF also
provides undergraduate engagement opportunities throughout the year including
hosting events, volunteers, tours, and class collaborations. The SOF also offers an
organic farmer training program that teaches aspiring farmers in a mix of hands-on
learning, field trips, and interactive online learning. The produce is grown for the
community-supported agriculture (CSA) shares and for the Michigan State dining
halls. During my internship at the SOF, | took on the leadership and project
management of our weekly CSA. This internship was fulfilling on a personal and
professional level because | got to see the impact | made working in a small-scale
food system. | have gained experience working in food systems and expanded my
knowledge on sustainable practices in agriculture.

A SURVEY OF POTATO PROTEIN CONTENT IN COMMERCIAL CULTIVARS
AND MSU POTATO BREEDING PROGRAM MATERIAL AND COMPARISON
BETWEEN PLANTING YEARS AND LOCATION

Presenter(s): Anna Zarka

Agriculture & Animal Science

Mentor(s): David Douches (College of Agriculture & Natural Resources)

In the United States, the nutrition label on a bag of potatoes purchased by a
consumer states that in an average serving size, there are 3 grams of protein per



1489 fresh weight potato (USDA Food Data Central). The belief that potatoes are
unhealthy contradicts the fact that the average potato is a nutritionally dense
vegetable containing complex carbohydrates, and is a good source of vitamin C,
vitamin B6, potassium, fiber, and protein. The range of protein concentrations can
depend on potato variety and growing conditions and is known to vary significantly.
This suggests that there is genetic potential to increase the protein content in
potatoes. The goal of this research project was to develop a rapid and inexpensive
assay to survey current MSU potato breeding germplasm and commercial cultivars to
help identify high protein-content potato varieties. Using a 96-well plate-based
Bradford assay, we were able to screen hundreds of samples per day and identify
individual potato varieties that contained higher protein levels. Individual MSU potato
breeding germplasm was identified that contained protein levels higher than current
commercial cultivars. As expected, there was a wide range of protein concentrations
between different MSU breeding program germplasm and between different
commercial cultivars. There was also variation identified in the same varieties
sampled across planting years and across planting locations. Using this simple assay
to survey for protein content will help identify high protein-content potatoes that
may be useful in future breeding or marketing efforts.

ESTABLISHMENT OF A MOUSE HIGH FAT AND HIGH SUGAR
PERICONCEPTION DIET MODEL FOR INVESTIGATION OF THE ETIOLOGY
OF PEDIATRIC NON-ALCOHOLIC FATTY LIVER DISEASE

Presenter(s): Skylar Mack

Agriculture & Animal Science

Mentor(s): Chad Driscoll (College of Natural Science), Jason Knott (College of
Agriculture & Natural Resources)

Non-alcoholic fatty liver disease (NAFLD) is the most common chronic liver disease
in humans. More recent studies in humans and animal models indicate that maternal
diet and nutritional status is strongly associated with development of pediatric
NAFLD in offspring. Consumption of a high fat and high sugar (HF/HS) diet is
associated with maternal obesity and type Il diabetes, and offspring may exhibit
higher rates of NAFLD. However, the precise window of pregnancy when offspring
become predisposed to NAFLD is unknown. We hypothesize that female mice fed a
HF/HS diet during the period of periconception (i.e., before and immediately
following conception) will have offspring predisposed to NAFLD. To address this, we
fed females either a control or a HF/HS diet during the period of periconception and
then transferred their embryos into healthy mothers. Prior to transfer, body weight
and glucose tolerance tests were performed to confirm the mothers were obese and
diabetic. After birth and weaning, offspring were fed either a normal or HF/HS diet.
Weight gain was monitored throughout the experiment. After 3 months on the diets
adult offspring were euthanized and liver samples were collected to assess NAFLD.
Body weights of periconception males versus control males were higher throughout
the experiment (P<0.05). The liver weight ratios were higher in the periconception
males compared to controls (P<0.05). Liver free fatty acid levels from
periconception males were elevated compared to control males but were not
statistically significant. Ongoing experiments are evaluating liver triacylglycerols and
liver gene expression.



EVALUATING THE EFFECTS OF ORGANIC AND INORGANIC FERTILIZERS
ON FORAGE QUALITY OF BERSEEM CLOVER (TRIFOLIUM
ALEXANDRINUM L.)

Presenter(s): Aaron Widener

Agriculture & Animal Science

Mentor(s): Joseph Paling (College of Agriculture & Natural Resources), Kimberly
Cassida (College of Agriculture & Natural Resources)

Forage quality measures a forage crop's ability to initiate an animal response and is
influenced by a variety of factors. One such factor that has the potential to positively
impact aspects of forage quality is fertilization treatments. Experimental tests on
forage crops with a focus on forage quality improvements through fertilization are
widely operated in agronomic settings. Here, the effects of organic and inorganic
phosphorus fertilizer treatments were assessed independently on their ability to
increase forage quality of berseem clover (Trifolium Alexandrinum L.). Berseem
clover treatment plots were planted in early September at the MSU Agronomy Farm
in East Lansing, Michigan. Fertilizer treatments were applied through the topsoil from
pre-weighed bags three weeks after plant date. Organic treatment used was Seabird
Guano (0-11-0) and the chemical treatment was Triple Super Phosphate (0-46-0)
with a control receiving no fertilizer. Once grown, the plots were harvested with hand
clippers from a desired area, sorted and dried to determine dry weight, ground to
powder through a Tmm screen, and analyzed through the use of Near Infrared
Spectroscopy (NIRS). The findings show a negligible difference in forage quality and
yield among treatments across multiple aspects of forage quality.

THE NEXT GENERATION OF TRACTOR CABIN SEATING
Presenter(s): Joshua France

Agriculture & Animal Science

Mentor(s): Tamara Bush (College of Engineering)

Tractor operators often spend anywhere from eight to sixteen hours per day sitting
in their tractors. With so many hours in the cabin, comfort, and functionality are a
necessity. In order to learn about the ergonomic needs of tractor cabs, we conducted
a survey of large-scale tractor operators and driving brands such as Case IH, John
Deere, and Magnum. Our surveys discussed their views of the operator seat,
instructional seat, and the overall cabin layout. Eight tractor operators, seven male
and one female, were interviewed in depth on their thoughts on seating, interior
space, and other features of the cab. Many operators consistently found themselves
adjusting their seats throughout the day for better comfort and were dissatisfied
with the swiveling capabilities of the operator seat. They often felt that visibility out
of a rear window was limited, which inconvenienced them while working with a
towable implement. Operators also expressed that the instructional seat should serve
a dual purpose as a fold-away space for tables or cupholders, as the seating
functions are not often utilized. The results gathered from these interviews will be
able to better inform design decisions to create a more comfortable interior for the
next generation of tractor cabin interiors.
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ROOT EXUDATES IMPACT ATTRACTION OF THE ROOT LESION
NEMATODE, PRATYLENCHUS PENETRANS, TO NON-HOST PLANTS
Presenter(s): Saniya Henderson

Agriculture & Animal Science

Mentor(s): Ellie Darling (College of Agriculture & Natural Resources)

Pratylenchus penetrans is a root lesion nematode that feeds on healthy cells

within carrot taproots. Pratylenchus penetrans has a wide host range so farmers have
a hard time finding proper resistance (Collins, 2016). Cover crops can be a way for
growers to lower populations during offseason, also provides other benefits to soil
fertility. Cover crops should be non-hosts to root lesion to prevent population
growth of the pest. In this study, we aim to determine how nematodes respond to
oilseed radish root exudates. Determining if root lesion nematodes are attracted to,
unreactive, or repulsed by oilseed radish root exudates can help us understand how
these crops can be used for management. Previous research from the Applied
Nematology Laboratory indicates that some varieties ofoilseed radishes are poor or
non-hosts to root lesion nematode (Darling et al., pending). Investigating how
nematodes respond to root exudates can help determine if plant-parasitic
nematodes are initially attracted to nonhosts or repulsed by them. We examined four
treatments, a positive control - Carrot, and three oil seed radish varieties Select,
Concorde and Defender. The trial was conducted in a Petri dish, where 100 root
lesion nematodes were inoculated on one side, and the root exudate was placed on
the other. Six- and 24-hours post inoculation, the number of nematodes within each
region was counted. Each treatment had five replicates and the trial was repeated
twice.

ANALYZING YIELD AND FORAGE QUALITY IMPACTS OF ALFALFA GRASS
FORAGE CROP MIXTURES

Presenter(s): Jasmine Bontrager

Agriculture & Animal Science

Mentor(s): Joseph Paling (College of Agriculture & Natural Resources), Kimberly
Cassida (College of Agriculture & Natural Resources)

Developing our understanding of the different impacts growing alfalfa grass crop
mixtures is important in the forage industry. This ongoing multi-year study is
designed to analyze yield, forage quality, and soil moisture differences across field
plots of pure alfalfa, pure grass, and alfalfa-grass mixtures. The experiments were
conducted at two geographical locations in Michigan: MSU Agronomy Farm, East
Lansing (EL) and Kellogg Biological Station (KBS), Hickory Corners. Each location
had 60 different test plots consisting of fifteen different treatments replicated four
times. There was a total of four cuttings at the EL location and three cuttings for the
KBS location. The equipment used for this study included a Carter flail plot harvester,
time-domain reflectometry (TDR) soil moisture probe, and Near Infrared Reflectance
spectrometer (NIRS) for forage quality. Subsamples were collected to determine the
alfalfa to grass abundance ratios for each mixture cutting. The dry matter yields of
the different mixtures were analyzed for each cutting. The TDR soil probe was used
to collect soil moisture percentages for the mixtures. In this poster, | will focus on
yield trends, species abundance ratios, and TDR trends results gathered from the EL
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and KBS location of the 2022 growing season. The TDR measurements statistically
showed a significant relationship to the mixture treatment. Statistically there was no
significant difference between the two sites in the total yield trend for this year. The
yield and forage quality data, however, showed a significant difference between the
2 sites by cutting and mixture.

WHAT RISK DOES BAITING DEER POSE TO NON-TARGET SPECIES?
Presenter(s): Rebekah Agnew

Agriculture & Animal Science

Mentor(s): Gary Roloff (College of Agriculture & Natural Resources), Samantha
Courtney (College of Agriculture & Natural Resources)

Since the origin of big-game hunting in America, the ethics behind baiting have been
guestioned, but the cascading ecological impacts are often overlooked. Baiting
presents a concentrated food source for white-tailed deer (Odocoileus virginianus),
and attracts various species that otherwise might not interact with deer, potentially
spreading parasites, bacteria, or diseases among organisms. Little is known about
how concentrated sources of food might be facilitating the spread of diseases, such
as chronic wasting disease (CWD) among non-target species on the landscape.
Therefore, it is critical that we understand how baiting wildlife may influence disease
transmission across the landscape. Considering these factors, we asked: what species
are visiting deer bait sites and are they interacting in a manner that poses a risk for
disease transmission among species? To address this question, our objectives were
to 1) determine species using bait sites 2) quantify the total amount of time a species
spends at each site; and 3) quantify the nature and duration of interactions that
occur among species. The study occurred in an agricultural region of southern
Michigan at 10 bait sites (separated by 3 km). We viewed approximately 3745 hours
of video footage collected at camera trapping arrays from January-April 2022. Video
footage was recorded on a 24-hour period, 7-days per week. We identified 31
species, 2,296 contact events among species, and 34.03 hours of other species being
present at the bait sites. These results provide a better understanding of the
potential disease risks that baiting poses to non-target wildlife species.

THE EFFECT OF ORGANIC ACIDS ON MINERAL ASSOCIATED ORGANIC
MATTER STABILITY ACROSS A MANAGEMENT PRACTICE GRADIENT
Presenter(s): Paige Sirak

Agriculture & Animal Science

Mentor(s): Lisa Tiemann (College of Agriculture & Natural Resources), Yuan Liu
(College of Agriculture & Natural Resources)

Mineral-associated organic matter (MAOM) is a protected form of soil organic matter
(SOM) that can act as a long-term energy source for microbes and improve the long-
term persistence of SOM. While it is known that root exudates like organic acids
(OAs) can destabilize MAOM, it is unclear whether different organic acids have
similar effects. In this study, we sampled soils from Kellogg Biological Research
Station across a successional gradient of eight management practices: conventional
corn/soy/wheat rotation, no-till corn/soy/wheat rotation, biologically based
corn/soy/wheat/cover crop rotation, poplar, switchgrass, early successional
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community, successional forest, and deciduous forest. The MAOM was isolated and a
short-term incubation lasting 144 hours was performed with the addition of three
13C-labeled OAs with increasing carboxyl groups (acetic acid, succinic acid, and citric
acid). Changes in soil pH, microbial respiration (12C02, 13C0O2), microbial biomass,
dissolved organic carbon (DOC) and nitrogen (DON) were measured. Our
preliminary results demonstrate that soil pH increased significantly with OA addition,
but had no significant difference between acids. Adding OAs significantly increased
overall microbial respiration. In the first 72 hours, the highest average respiration
occurred in succinic acid and the lowest in acetic acid, but the order reversed in the
later stage. With 13C data from respiration and soil samples, we will distinguish the
OA-fueled respiration from MAOM-fueled respiration. Both DOC and DON generally
increased with the successional gradient, indicating that carbon and nitrogen content
in the soil increases as management levels decrease. This presentation examines the
relationship between MAOM stability, OAs, and management practices.

VALIDATION OF ACCELEROMETERS FOR USE IN KENNELED DOGS
Presenter(s): Eileen Chen

Agriculture & Animal Science

Mentor(s): Jacquelyn Jacobs (College of Agriculture & Natural Resources)

Actigraph is an accelerometer which measures movement on a three-dimensional
plane. These accelerometers have previously been validated to measure activity
levels in dogs by observing locomotive behavior and comparing to the Actigraph
count per second output. However, kenneled dogs, such as those in shelters, do not
have the space to walk longer distances or experience vigorous activity. Therefore,
these accelerometers have not yet been validated for use in dogs with restricted
opportunity to locomote. A total of ten dogs housed at a local shelter were fitted
with an Actigraph on their collars and recorded in their kennel for one hour via a
GoPro camera. Behavioral data was decoded from video and continuously scored in
each of the following categories: sitting, lying, standing still, walking, running, and
jumping. The activity count per second (CPS) was extracted from the Actigraph for
comparison to behavioral data. We established 5 new activity categories for kennel
activity based on quantiles of CPS: category 1 (1-14 CPS), 2 (14.01 - 33.73), 3 (33.74 -
59.65), 4 (59.66 - 100.71), and 5 (> 100.71). The mean CPS of our population of
kenneled dogs was 23.55 CPS (range: 0-954.72). Preliminary results suggest non-
activity behavior (e.g,, sitting, lying, and standing) is most observed in Actigraph
category 1, while activity behavior (e.g., walking, running, and jumping) is observed in
categories 2 - 5. Analysis is currently ongoing, but we expect these results to aid
researchers and shelter staff in easily implementing and interpreting activity behavior
of kenneled dogs.

THE EFFECTS OF INTRA-ARTICULAR STEROID ADMINISTRATION ON THE
METABOLIC PROFILE OF METABOLICALLY NORMAL HORSES
Presenter(s): Carissa Clark, Ramzee Miller

Agriculture & Animal Science

Mentor(s): Jane Manfredi (College of Veterinary Medicine)
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Corticosteroids are a commonly used, inexpensive intra-articular treatment for
osteoarthritis which may increase the risk of steroid-induced laminitis in horses.
Humans with metabolic syndrome experience increases in insulin and glucose post-
injection, but responses in horses are not known. The objective of this study was to
determine the effect of intra-articular steroids on systemic insulin and glucose values.
We hypothesized corticosteroid injections would result in significant increases in
glucose and insulin levels in all observed horses. We injected the middle carpal joint
of nine metabolically normal horses with 18 mg of triamcinolone acetonide, a
common corticosteroid and serially evaluated insulin and glucose concentrations
post-administration. Statistics included repeated measures ANOVAs (significant at
P<0.05). Peak insulin concentration was 28+/-12.9 ulU/mL at 48 hours with
significantly increased concentrations from baseline at 6hr (p=0.03), 24hr (p<0.01)
and 48 hr (p=0.04) post steroid administration. Peak glucose concentration was
128+/-11.9 mg/dL at 24 hours with significantly increased concentrations from
baseline at 6 hr (p<0.01), 8hr (p<0.01), 24 hr (p<0.01), 48 hr (p<0.01) and 72 hr
(p<0.01) post steroid administration. These values are within the range reported
during regularly performed diagnostic endocrine tests in metabolically normal
horses. Our clinical take home is that intra-articular steroids do not appear to cause
insulin spikes consistent with inducing laminitis in normal horses and therefore can be
used safely.

EFFECTS OF HEALTH CARE WORKERS' PARTICIPATION IN EQUINE
ASSISTED ACTIVITIES ON THEIR ATTITUDE TOWARDS HORSES AND
FUTURE PARTICIPATION IN HORSE ACTIVITIES

Presenter(s): Alex Mast

Agriculture & Animal Science

Mentor(s): Christine Skelly (College of Agriculture & Natural Resources), Gwyn Shelle
(College of Agriculture & Natural Resources), Karen Waite (College of Agriculture &
Natural Resources), Paula Hitzler (College of Agriculture & Natural Resources),
Thomas Guthrie (College of Agriculture & Natural Resources)

This study explored the influence of participating in an equine assisted activity (EAA)
on health care workers' (HCW) attitude towards horses and their future participation
in horse activities. The study, conducted at the Michigan State University Horse
Teaching and Research Center (HTRC), randomly divided HCW (n=55) into three
groups: Control - walk on farm roads with no EAA (n=17); Low EAA - self-guided tour
of the HTRC with opportunity for horse interactions (n=20); and Mid EAA - grooming
a horse under supervision (n=18). All HCW completed a pre- and post-survey
immediately before and after their activity and received a riding lesson voucher at
the end of their session. Pre- and post-survey data were analyzed using the repeated
measures one-way ANOVA procedure in SPSS. A repeated-measures ANOVA in
SPSS showed that mean horse attitude scores improved significantly between pre-
and post-test overall (F(1, 52) =15.89,?P?< .001), with no differences between groups.
HCW were sent a one-year follow-up survey to determine if they used their vouchers
and if not, why. The follow-up survey had a 65% return rate (n=34) and showed that
only 14.7% (n=5) HCW used their voucher. Forty-seven percent of HCW who did not
use their voucher selected lack of time as the primary reason. This study suggests
that participating in an activity on a horse farm may improve HCW attitude towards
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horses regardless of their opportunity for horse interactions. However, lack of time is
a prohibiting factor for HCW future participation in horse activities.

HOW SEX COMPOSITION OF A GROUP INFLUENCES CONSISTENCY OF
LEADER/FOLLOWER POSITIONS IN SHEEP

Presenter(s): Sara Levendoski

Agriculture & Animal Science

Mentor(s): Renee Harbowy (College of Agriculture & Natural Resources)

When handling animals, it is important to implement practices that utilize their
natural behaviors to ensure the experience is stress-free and efficient for both the
animal and handlers. Sheep are social animals and are easiest to move or handle
when in groups. However, there is little research on whether sheep indicate position
preference within their group and what factors may influence preference. The
objective of this study was to investigate if there is an association between sex and
position preference within groups. Thirty-six sheep, participating in a larger ongoing
study, were observed exercising in small groups. Videos were taken at the beginning
and end of each exercise session. Videos were then reviewed, and sheep were
categorized as consistent, intermediate, and inconsistent based on the frequency
that the sheep was observed changing position from beginning to end of exercise.
Furthermore, the sex composition of each group (number of ewes or wethers) was
recorded to determine if sex ratios influenced the consistency within their movement
during exercise. Data were further analyzed to determine if there was an association
between sex of the animal and movement category. Results will be shared upon
presentation.

ANTHROPOLOGY & ARCHEOLOGY

FREQUENCY AND DISTRIBUTION OF SKELETAL FEATURES USED IN
SCIENTIFIC IDENTIFICATION OVER TIME

Presenter(s): Stephen Hostetler

Anthropology & Archeology

Mentor(s): Carolyn Isaac (College of Social Science)

Forensic anthropology is the application of osteological expertise to the medico-
legal death investigation process. More specifically, forensic anthropologists apply a
wide variety of practices to answer important questions about an unidentified set of
remains. Assuming the remains are human and forensically-significant, the most
important question to be answered is the identity of the deceased, or decedent. One
identification technique is comparative medical radiography, wherein postmortem
radiographs are compared with antemortem radiographs associated with a
prospective missing person. By comparing skeletal features in corresponding
radiographs, forensic anthropologists determine whether they are one of three
options: 1) consistent enough to establish an identity for the decedent, 2) too
inconsistent to declare a scientific identification of the decedent, or 3) does not
provide enough evidence to make a decision about the identity of the decedent.
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Many practitioners are looking to refine systems of matching antemortem and
postmortem radiographs with the assistance of artificial intelligence and computer
learning, which could provide more objectivity to scientific identifications of this
nature. This study looks through a history of comparative medical radiography cases
from the Michigan State University Forensic Anthropology Laboratory (MSUFAL) in
order to determine relevant statistics about the frequency and distribution of skeletal
features utilized in ID and the anatomical regions of the radiographs used therein.
This information is important in the development of a computer-assisted means of
comparative medical radiographic identification.

AGING OF SKULL FRACTURES

Presenter(s): Emma Rico

Anthropology & Archeology

Mentor(s): Carolyn Isaac (College of Social Science), Clara Devota (College of Social
Science)

Investigation of the histological progression of osseous fracture repair is integral to
medicolegal death investigations. Estimation of the time elapsed since fracture until
the time of death, known as post-traumatic survival time (PTST), can clarify if an
observed pattern is consistent with accidental or non-accidental injury (NAI) and
assist in determining the cause and manner of death. A recent paper by Nagvi and
colleagues (2019) developed an algorithm for the estimation of PTST in fractures
from infants less than one year of age. While this research is significant, it remains
unclear if the Naqgvi et al. method is suitable for dating fractures to the cranial vault
as the authors do not provide any indication as to the skeletal elements used to
develop the algorithm. The cranial vault develops through intramembranous
ossification while most bones of the postcranial skeleton undergo endochondral
ossification. As such, significant differences may exist in the progression and timing
of fracture repair between the calvarium and postcranial bones necessitating
methods for PTST estimation specific to different skeletal elements.. The aim of this
study is to apply the criteria developed by Naqvi et al. to a sample of known PTST
cranial vault fractures, n = 14, from infants (<12 months) to ascertain if the algorithm
is suitable for use in determining the age of cranial vault fractures. A secondary aim
of this study is to apply the Naqvi et al. method to known-PTST cranial fractures from
an adult sample to investigate the accuracy and precision of the infant criteria
applied to mature cranial bone.

EVALUATING THE ASSOCIATION OF DIETARY DIVERSITY AND FOLATE
NUTRITION IN BREASTFEEDING MOTHERS DURING SEVERE DROUGHT
Presenter(s): Ananyaa Asthana

Anthropology & Archeology

Mentor(s): Masako Fujita (College of Social Science)

Climate change has led to increased severity of droughts across the world, including
northern Kenya, home for agropastoralists. Increasing droughts increases food
insecurity, with negative health implications, particularly for postpartum women.
People typically respond to food insecurity by narrowing the range of food
consumed in favor of more accessible, less nutritious foods. Consequences of a
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compromised diet includes micronutrient deficiency and obesity. One important
micronutrient is folate, a critical molecule for various biological pathways necessary
for life. This makes folate important for the growth and development of infants,
which is reflected in elevated folate levels in human milk at the expense of maternal
folate deficiency. The United Nations developed the minimum dietary diversity score
for women (MDD-W). The current recommendation is that women consume at least
five of ten food groups for nutrient adequacy. This is not attainable for everyone,
especially those impacted by climate change. Our study aims to evaluate the
association of a lower-than-recommended MDD-W score with 1) adequate dietary
folate (and associated vitamins) and 2) adequate folate levels in the body. We used
24-hr dietary recall data from 228 breastfeeding mothers in northern Kenya during a
severe drought to estimate micronutrient levels. We measured serum homocysteine
levels in the mothers; homocysteine accumulates with folate deficiency, making it a
biomarker of folate levels. We used logistic regression models with the outcome
variable of MDD-W=>3 to evaluate the associations. These results can be used to
inform nutrition policies in communities being severely affected by droughts due to
climate change.

ETHNOGRAPHIC RESEARCH ON THE JERMA985 FANBASE: A JERMAMITE
INFESTATION

Presenter(s): Maxine Levanduski

Anthropology & Archeology

Mentor(s): Steven Fraiberg (College of Arts & Letters)

The internet has given rise to new forms of communication, socialization, and culture.
A central hub of this culture is Twitch, a popular streaming platform, where
communities can form due to streamer and audience interaction. Jerma985 is a
popular Twitch streamer with a large and devoted fanbase referred to as Jermamites.
Commonly referred to as Jerma, this streamer has become famous for his eccentric
streams and the entertaining exchanges with fans. Due to this, Jerma has developed
a legion of fans with a rich culture of inside jokes, memes, lore, and language that has
become an integral part of the community. These have become the building blocks
of the community and the reason this community has gained notoriety. In this
research, I'm studying how these aspects mesh together to create a unique dynamic
and lead to the formation of a culture. Specifically to study this process, my research
uses participant observation, semi-structured interviews, and artifact collection to
study Jerma985's fan community. This research aims to demonstrate that internet-
based cultures can be as vibrant and complex as traditionally studied cultures and
can contribute to our understanding of how digital spaces shape social behavior and
communication.

BIOARCHAEOLOGICAL ANALYSIS OF HUMAN SKELETAL REMAINS
Presenter(s): Allison Thomson

Anthropology & Archeology

Mentor(s): Gabriel Wrobel (College of Social Science)

Archaeology carried out at the site of Caesarea Maritima, Israel, has been
instrumental in understanding key elements of the Crusades. Excavations in the
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1970s and 1980s revealed focused on Medieval cemeteries overlying earlier Roman
contexts. The burials included a mixed demographic makeup and included both
Christian and Bedouin individuals, distinguished by their body positioning. Among
these was Burial 70, holding a well-preserved individual, whose skeletal remains were
used in the current study. This poster discusses the various processes of determining
age and sex, a complete skeletal catalog, an osteobiography of the individual, and
the socio-cultural significance of the skeletal remains in reference to Caesarea
Maritima, in an effort to situate this individual in the larger historical context of the
Crusades.

A SKELETAL ANALYSIS OF A BEDOUIN BURIAL FROM CRUSADER-ERA
CAESAREA MARITIMA, ISRAEL

Presenter(s): Josephine Cowles

Anthropology & Archeology

Mentor(s): Gabriel Wrobel (College of Social Science)

Skeletal analysis of an ~800 year old Bedouin burial recovered from the
archaeological site of Caesarea Maritima, located in modern-day Israel, focused on
reconstructing aspects of the individual's life history. | conducted an inventory of the
mostly complete skeleton and was able to estimate age and sex, as well as to identify
pathologies and dental anomalies. Through my research | learned a variety of
analytical methods and applied the data collected from the skeletal remains and from
the archaeological and historical record of Caesarea Maritima to help generate a
picture of life in Islamic-era Bedouin society.

SERIOUS SERIATION: AGE-AT-DEATH ASSESSMENT OF SKELETONS FROM
CAVES BRANCH ROCKSHELTER, BELIZE

Presenter(s): Gabi Murphy

Anthropology & Archeology

Mentor(s): Gabriel Wrobel (College of Social Science)

The Caves Branch Rockshelter (CBR) is a large cemetery site in Central Belize used
for burial by a rural Maya community during the Late Preclassic and Early Classic
periods (~300 BC - AD 400). The CBR skeletal series is unusual in the region as it is
large and appears to comprise a relatively complete mortality profile. However, due
to poor preservation, different aspects of the biological profile have been difficult to
assess. In this study, we explore age-at-death estimation by seriating individuals
based on the extent of dental attrition and using standard mortality profiles to place
individuals into age groupings. Additionally, for each individual, we calculate rate of
wear by comparing attrition between first, second, and third molars.

LIVES AND DEATHS IN THE PAST: OSTEOBIOGRAPHY OF BURIAL
CONCENTRATION 13 FROM CAESAREA MARITIMA, ISRAEL
Presenter(s): Lilly Bucher

Anthropology & Archeology

Mentor(s): Gabriel Wrobel (College of Social Science)

The burial assemblage from Caesarea Maritima dates to the Medieval period and was
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excavated from the soil overlying an earlier Roman city. Burials were found in
primary contexts and in concentrations of bones from earlier burials disturbed by
later ones. | conducted an osteobiography of one of these concentrations (C-80
BC13), carrying out an inventory to determine the minimum number of individuals
and aspects of the individuals' identities. The bones in the burial concentration were
highly fragmented, but my analysis identified at least four incomplete individuals.
Three of these, two adults and a neonate, were more complete, and the fourth was
represented by fewer, more fragmentary bones. For each individual | collected data
useful in estimating age, sex, health, and stature. My overall goal was to study the life
and death of those within this burial concentration and to interpret these data within
the cultural context of Caesarea Maritima.

BIODISTANCE ANALYSIS OF ATHABASCAN SPEAKING GROUPS USING
CRANIAL MACROMORPHOSCOPIC TRAITS

Presenter(s): Alison Weber

Anthropology & Archeology

Mentor(s): Joseph Hefner (College of Social Science)

Many anthropological measures of biological distance rely on inherent human
variation differentially expressed within and between populations. Methods of
skeletal analysis rely on two broad data types: cranial metrics and cranial nonmetrics.
No matter the data type, biological distance analysis quantifies the similarities and
dissimilarities among individuals at the population level. One measure of analysis is
Smith's Mean Measure of Divergence, which is appropriate for cranial nonmetric
traits. This project will assess one suite of cranial nonmetric traits-
Macromorphoscopic (MMS) data - to evaluate biological distances between
Athabascan-speaking groups. To assess biological distance, MMS data from the
Macromorphoscopic databank will be applied to Smith’'s Mean Measure of
Divergence. These data, along with linguistic, cultural, and archaeological data, will
contextualize Athabascan-speaking groups. These efforts will add to the growing
body of literature on the origins of the Navajo Nation, an Athabascan-speaking
culture in the American Southwest believed to represent a relatively recent cultural
tradition in the region.

PATTERNS OF LITHIC RESOURCE ACQUISITION AT QUEBRADA JAGUAY,
AN ICE AGE ARCHAEOLOGICAL SITE IN COASTAL PERU

Presenter(s): Elizabeth Longcore

Anthropology & Archeology

Mentor(s): Kurt Rademaker (College of Social Science)

Quebrada Jaguay is one of the earliest archaeological sites in the Americas, located
on the coast of Peru and dating from the late Pleistocene (Ice Age), about 12,000
years ago. The site contains formal stone tools, along with many flakes from the tool
making process. As one of the oldest sites in South America, Quebrada Jaguay is
important for looking at patterns of early migrations. One way of studying people’s
movement is by looking at where they were getting their resources from. Obsidian, a
rare lithic material at Quebrada Jaguay, can be sourced to known bedrock outcrops
in the high Andes with incredible precision, and is therefore very useful for this type
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of research. Chemical analysis of obsidian artifacts from Quebrada Jaguay using
portable x-ray fluorescence, along with identification of other stone materials from
the site, allows us to see patterns of when and where the people living there were
getting their resources.

POLYCYSTIC OVARIAN SYNDROME AND IMPACTS OF ORAL
CONTRACEPTIVES

Presenter(s): Alli Harkenrider

Anthropology & Archeology

Mentor(s): Masako Fujita (College of Social Science)

Polycystic ovarian syndrome (PCOS) is an endocrine disorder which causes many
detrimental symptoms. This disorder manifests in the body as irregular menstruation,
insulin resistance, and inflammatory issues due to hormone imbalances. Though
PCOS is life-long and has no permanent cure, medical interventions such as oral
contraceptives are used to reduce symptoms. Contraceptives work by balancing
hormones thus decreasing hyperandrogenism and inducing regular menstruation.
Our goal was to summarize the current knowledge on the health impacts of
hormonal contraceptives on women with PCOS. To this end, a literature search was
conducted using the Web of Science database and google scholar, focusing on
PCOS and the long-term and short-term consequences of hormonal birth

control. Collected sources were evaluated to see if oral contraceptives as a PCOS
remedy have associations with illnesses. Although we found many reports that oral
contraceptives alleviate the symptoms of this disorder, we did not find studies that
investigated long-term health effects of contraceptives in PCOS individuals.
However, we found that hormonal oral contraceptives increase the likelihood of
ovarian cancer and heart issues such as atherothrombosis and thromboembolism
among all users. Though further research is needed, contraceptive use in people with
PCOS increases susceptibility of developing metabolic dysfunction. For PCOS
patients, long term symptom management with contraceptives puts them at greater
risk of not only side effects of contraceptives, but the health issues that also come
with the disorder. Future research on the safety of long-term contraceptive use in
people with PCOS is needed.

PATRILINEAL VS. MATRILINEAL EFFECTS ON FERTILITY AND INFANT
SURVIVAL IN THE HOUSEHOLD

Presenter(s): Natalie Mourou

Anthropology & Archeology

Mentor(s): Masako Fujita (College of Social Science)

By taking an in-depth comparative approach into familial ties, this project explored if
and how fertility and infant survival differ between matrilineal (kinship through the
female line) and patrilineal (kinship through the male line) societies. We searched the
literature on the Web of Science, using a combination of keywords including infant
survival, women's health, and familial ties. The information in the gathered sources
was then analyzed and compared. We identified three articles that reported both the
kinship system of the society/household and maternal fertility or infant survival. One
article was on matrilineal and two articles were on patrilineal societies. We found that
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matrilineal households generally have a lower fertility and infant mortality rate than
patrilineal households. Through the qualitative comparison of the household
compositional and behavioral information in these articles, a theme emerged that the
maternal grandmother tends to protect her daughter from possible male exploitation
and promote her general well-being. The trend in fertility and survival differences by
kinship system then could be explained by beneficial impacts of the maternal
grandmother. There is a possibility that other factors take part in fertility rates and
infant survival, but these were less evident in the reviewed articles. These findings
highlight the importance of anthropological and social science research on societal
foundations such as kinship systems to better understand the context of gender
disparities that in turn affect fertility and infant survival. It is with understanding the
kinship relationships, social scientists can advise policies for health improvements.

THE GENERATIONAL CULTURE CRISIS IN THE ITALIAN-AMERICAN
COMMUNITY

Presenter(s): Isabella Padula

Anthropology & Archeology

Mentor(s): Steven Fraiberg (College of Arts & Letters)

[talian culture is historically amongst the oldest with the Roman Empire dating back
to 27 B.C. While now ltaly is minimized to a singular peninsula country, the traditions
are still relevant to those native and abroad. Over the course of years, many
individuals have left Italy pursuing a better life for future generations. However, due
to the gradual generational shift from Italian to American culture in the United States,
traditions are being lost; | am currently experiencing this with my family. With my
[talian heritage, my desire to continue my cultural understanding is critical. Through
semi-structured interviews of family members, retrospective accounts, artifacts, and
online communities, | will attempt to discover central themes within this struggle and
ways to continue the traditional culture. The ultimate purpose of this study is to
demonstrate how a better understanding of one’s culture may lead to future
generations continuing traditions and subsequently allowing for respect for other
individuals' cultures.

SKELETAL SEX ESTIMATION BASED ON APPLICATION OF DISCRIMINANT
FUNCTION ANALYSIS OF MAYAN LONG BONE LENGTHS

Presenter(s): Maegan JankowskKi

Anthropology & Archeology

Mentor(s): Gabriel Wrobel (College of Social Science)

The aim for this study is to determine the sex estimation of Mayan skeletal remains
based on the analysis of long bones. In order to achieve this, | first had to determine
which of the Mayan skeletal remains would be usable for this project. Then, |
estimated the sex of each individual by analyzing specfic features of the pelvic girdle.
Afterwards, | took the measurement each of the long bones and their specific
features, and estimated the sex of each individual based on how robust each of the
features were. Lastly, | compared the sex estimation results of the pelvis to the
results of the long bone estimation to see if the sex estimation methods matched.
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REMEMBERING AN INDIVIDUAL LOST IN TIME: AN ANALYSIS OF
SKELETAL REMAINS FROM CAESAREA MARITIMA

Presenter(s): Allison Ahrens

Anthropology & Archeology

Mentor(s): Gabriel Wrobel (College of Social Science)

Working in the Michigan State Bioarchaeology Lab, | have analyzed burial
concentration (BC 33) from the archaeological site of Caesarea Maritima. This burial
consisted of an adult, an infant, and a fetus; my analyses focused on the adult. This
research aimed to examine the biological profile of this individual within a historical
and cultural context. Age and sex were determined using macromorphoscopic traits,
while historical and mortuary contexts were used to determine ancestry. By
examining both the biological and cultural aspects of this individual’'s life, an
osteobiography can be conducted. An osteobiography allows us to gain insight into
the lived experiences of an individual while at the same time offering us a more
human and empathetic understanding of past cultures and histories.

DIGITIZING SKELETAL DATA

Presenter(s): Melanie Pitt

Anthropology & Archeology

Mentor(s): Gabriel Wrobel (College of Social Science)

Archaeology’s long history of excavation has resulted in the accumulation of large,
but often poorly documented archaeological collections of material and skeletal
remains. Written data carries an inherent vulnerability to being misplaced, lost, or
otherwise separated from the materials they concern, resulting in an ultimate
obsolescence of those materials - if we know nothing about what we have, it's
rendered meaningless. Despite the ever increasing availability of technological
resources for digital archiving of archaeological collections, there is no standard
system in place. Besides functioning as a space to better organize information with
less risk of data loss, a digital system also allows researchers to carry out research by
testing for relationships between different variables and sharing data directly with
collaborators.During my second year in the MSU Bioarchaeology Lab, I've undertaken
a project to develop a digital repository with which to better organize the written
records of the skeletal collections in our possession. By implementing a digital
platform to store data on as well as improving organization of storage within the lab,
this project has laid the foundation for long term physical and digital organization
and digital data management.

FAMILY MATTERS: AN ETHNOGRAPHY OF THE FIRST-GENERATION
UNDERGRADUATE POPULATION AT MICHIGAN STATE UNIVERSITY
Presenter(s): Corinne Mansour

Anthropology & Archeology

Mentor(s): Steven Fraiberg (College of Arts & Letters)

Michigan State University defines roughly 20% of its undergraduate population as

first-generation college students. These are students whose parents or guardians did
not complete a degree from a four-year university. Despite the large percentage of
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undergraduate students qualifying as first-generation (hereafter "first-gen”), there is
limited information available on this population and the unique struggles they
experience. This research seeks to understand associative themes of student
struggles among the first-gen undergraduate population at MSU and the measures
the university has taken to alleviate student pressures and develop a sense
community on campus. Data was collected through ethnographic methods such as
interviews, surveys, and digital media.

ARTS & HUMANITIES

A PARKAS JOURNEY THROUGH THE SNOW TO THE RUNWAY: AN
ANALYSIS OF THE INDIGENOUS HISTORY AND BIOMIMICRY OF THE
FISHTAIL PARKA

Presenter(s): Lauren Freeland

Arts & Humanities

Mentor(s): Theresa Winge (College of Arts & Letters)

The parka is a classic staple in all closets for those who have to endure cold climates
or snowy winter months. This piece of clothing has been modified over many years
to adapt to different lifestyles, climates, and activities. Brands continuously produce
new parkas with different silhouettes, insulation patterns, and exterior materials to
address their market. All of these styles, however, can be traced back to groups of
Inuits, most notably the Caribou from Kivallig region, who originally created fishtail
parkas to survive harsh climates and environments. The indigenous history of the
parka is not always acknowledged by the brands that manufacture newer versions
sold today. Furthermore, indigenous groups who designed, created, and
manufactured the parka that originally drew on biomimicry. As we continue to push
the boundaries and expectations of the parka, we have much to learn by recognizing
its rich history and possible sustainable future. This research study focuses on the
history and biomimicry of the parka that inspired a new wave of modern parkas with
cutting-edge materials and manufacturing worn throughout the world.

ASSORTATIVE MATCHING

Presenter(s): Calder Moore, Jack Metty, Jay Stansberry, Meital Lurie, Nadav
Langberg, Rainy Jain

Arts & Humanities

Mentor(s): Hanzhe Zhang (College of Social Science)

Conceptually, assortative matching occurs when individuals of the same or similar
characteristics marry (or cohabit) with each other, but how prevalent assortative
matching is differs by society and time. Theoretically, the faculty Pl has developed
new axiomatic measures of assortative matching for heterosexual couples (in two-
sided marriage markets) and homosexual couples (in one-sided marriage markets),
respectively. Empirically, the undergraduate students will examine the degree of
assortative matching on college education (and other socioeconomic characteristics)
across countries and periods. The data for the US are available on IPUMS USA
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(Integrated Public Use Microdata Series), and the data for other countries are
available on IPUMS International. To provide a comprehensive example to guide
undergraduate students, the Pl and a graduate student will browse the literature and
document the pattern of assortative mating on college education in the US. IPUMS
International contains over 1 billion personal records from 547 censuses and surveys
in 103 countries. Specific tasks. Each undergraduate student will (1) review and
summarize the literature on previous documentation of assortative mating for a
continent of international countries (Asia, Europe, North America, South America,
and Africa, respectively), (2) document assortative mating pattern for countries on
each continent and across time in statistical packages such as STATA or R, and (3)
compare the degree of assortative matching between heterosexual and homosexual
couples (for the 30+ countries that legalized same-sex marriages).

ANALYSIS OF THE INTERPLAY OF SOUNDTRACK WITH VISUAL MOTIFS
AND PLOT IN HITCHCOCK'S VERTIGO

Presenter(s): Kelly Bohan

Arts & Humanities

Mentor(s): Cara Stroud (College of Music)

This project sought to examine the parallels between Bernard Herrman's soundtrack
and the visual motifs present in Alfred Hitchcock's film Vertigo, particularly as they
relate to nuances in plot. Hitchcock’'s works are renowned for the level of detail and
intentionality in their creation. They frequently feature visual signs that provide layers
of commentary and depth to each scene. Specific visual motifs in Vertigo include
spirals, heights, and mirrors. These have parallel musical representations present
throughout the film, achieved by means of compositional techniques and
characteristics of the music itself. These musical instances are analyzed in terms of
their possible significance to the plot. Occasional instances where these musical
techniques are used simultaneously are explored. Additionally, the similarities
between this film score and the music from Wagner's Tristan und Isolde are noted.
All observations are a result of individual research through careful analysis of the film
as well as review of previous studies on the work. Sources consulted include Jack
Sullivan's Hitchcock’'s Music and David Cooper's Bernard Herrmann's Vertigo.

EXPLORING THE ICONS OF ICONIC WOMEN: AN ANALYSIS OF TWO
INFLUENTIAL GRAPHIC DESIGNERS

Presenter(s): Grace Cyporyn

Arts & Humanities

Mentor(s): Rebecca Cifaldi (College of Arts & Letters)

This research study compares and contrasts the works of two influential female
designers from the 20th century, American graphic designer Susan Kare (active
1980-present) and British graphic designer Margaret Calvert (active 1957-present). It
examines their respective use of texture, color, and shape which resulted in some of
the most recognizable icons still used today.

FEMINIST ARTWORK VIDEO GAME
Presenter(s): Alexis Mawhinney, Mariah Fletcher, Numa Arif
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Arts & Humanities
Mentor(s): Dan Li (College of Human Medicine)

We have created an interactive video game to promote awareness of feminism in art
and to encourage more inclusivity of feminist artwork. We have created this video
game via Scratch, an online multi-media platform, in order to spread more awareness
about the widespread lack of feminist artwork and thus the lack of feminist ideas
around not only the US, but especially globally. This multi-media platform game will
engage viewers and those who interact with our presentation in a very unique,
creative way that differs from many of the other presentations that would fall within
the exhibition category, but is nonetheless a creative take on spreading awareness in
a way that any one engaging with our presentation can see first hand. Our goal is to
spread awareness of feminist ideals and what they stand for to society.

THE ART OF TYPOGRAPHY IN GRAPHIC DESIGN: ANALYZING THE
WORKS OF PAULA SCHER AND OMAR UDDIN

Presenter(s): Shahed Mady

Arts & Humanities

Mentor(s): Rebecca Cifaldi (College of Arts & Letters)

This Undergraduate Research and Arts Forum serves the purpose of educating the
audience on two different, yet unique, artists who's works have inspired many. The
research dives into the Philosophy, Historical Context, and Work of Omar Uddin’s
Arabic Calligraphy and Paula Scher's Graphic Design. Both designers have left an
impact on the world with their art pieces and I'm going to be discussing some of
their similarities and differences.

A SUSTAINABLE MARS

Presenter(s): Erin Martin

Arts & Humanities

Mentor(s): David Godden (College of Arts & Letters)

The goal of sustainability is to meet present needs, and not compromise those of
later, to leave the capacity for each generation to be as well off as the one who came
before it. In modern society, the recent discovery of lakes on Mars have rekindled the
hopes for a better civilization, or brighter future, on the red planet that neighbors
Earth. In the discussion that follows, Robert Solow's approach to sustainability will be
used to argue for a sustainable transition to it; one that prioritizes enactment of
robust policies, emphasizes distributional equity, and a future that is not landscaped
by market values or precise numbers. In this conversation, there are three main
concerns which will be addressed: the resource intense industry of space exploration
M, how to care for Earth while prepping (2), and how to care for Mars when there
(3). This is important because Mars may provide a haven for life when Earth becomes
too dangerous, and humans can still learn from what they plan to leave behind.

UNDERSTANDING QUAKER, OHIO, AND ANTI-SLAVERY HISTORY
THROUGH A 19TH CENTURY QUILT
Presenter(s): Kathleen Mayer
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Arts & Humanities
Mentor(s): Marsha Macdowell (College of Arts & Letters)

In December 2022, | began an object-based research project focused on a quilt that
was acquired by Michigan State University Museum. The only data that accompanied
the acquisition was that it was purported to be affiliated with a group of Quakers.
The quilt itself offered many clues to be investigated as individual names and phrases
were stamped in black ink on 39 of the 85 blocks forming the quilt. Both male and
female names were listed and some of the last names were similar. The phrases
included anti-war and religious sentiments. A few blocks contained a location -
Salem, Ohio - and one contained a date - 1846. My research task was to find answers
to questions such as: Who are the people whose names are inscribed on the quilt?
What connects them to each other? Who made the quilt? What was the purpose of
the quilt/why was the quilt made? Is it really a Quaker quilt? And, if yes, how does
this quilt reflect Quaker culture? Is this quilt unusual or is it part of a tradition of quilt
art? What was going on in Salem, Ohio, in the mid-19th century? My presentation will
describe the research processes | used to investigate these clues and questions; | will
report on what | have found to date.

FEMINIST METHODS IN MUSIC EDUCATION
Presenter(s): Charlotte Jansky

Arts & Humanities

Mentor(s): Marcie Ray (College of Music)

Through my research, | would like to explore how gender equality can be sought
after in the music classroom. Music in general as a field is primarily male-dominated
and patriarchal. | would like to explore ways to circumnavigate that, and help non-
male music students find their voice and place in the music industry. Through early
exposure and role models of non-male musicians, female and non-binary students
can find more empowerment in the music classroom and beyond into a music career.

CLOSING THE GAPS: A DATABASE PROJECT IN SUPPORT OF
EDUCATIONAL EQUITY

Presenter(s): Taylor Hughes-Barrow

Arts & Humanities

Mentor(s): Joyce Meier (College of Arts & Letters)

Michigan State University has an abundance of resources centered on diversity,
equity, inclusion, and belonging, but it's uncertain whether all incoming students are
aware of them. In my initial research, | analyzed Michigan State University's
graduation rate data by race/ethnicity to highlight existing disparities that exist here,
and within the larger context of higher education for racially diverse students. |
simultaneously unpacked historical barriers by creating an embedded timeline that
demonstrated specific events and policies that contributed to these ongoing
disparities. Incorporating direct feedback from marginalized students at MSU, | then
created a website that counters these disparities. | am currently working on a
database similar to My Spartan Experience that allows BIPOC students to curate their
own sense of belonging by having an abundance of resources digitalized and
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personalized to fit their specific needs. This customized portal would have areas to
prompt the holistic growth of our students, that directly support their social,
emotional, academic, and professional needs (i.e., personal finance, sex literacy,
health, wellness, etc.). This project would center DEI-B resources, clubs, and
university-required classes such as |IAH and ISS courses that would filter to learning
outcomes and interests that a student could navigate and personalize. Using this
portal as a guide and planner, first-generation, Black/African American students
would experience an enhanced sense of belonging while being able to map their
futures.

BIOCHEMSITRY & MOLECULAR BIOLOGY

ENGINEERED FUNGAL AND BACTERIAL LIVING MATERIALS
Presenter(s): Bryce Waller, Nadia Schoenherr

Biochemistry & Molecular Biology

Mentor(s): Gregory Bonito (College of Agriculture & Natural Resources)

Engineered living materials are materials composed of inert substances

containing living organisms that benefit from the organism'’s structure, metabolic
processes, and other functional properties. This study aims to create new living
materials with a focus on mutualistic relationships between fungi and bacteria to
display increased strength, lifespan and self-healing capabilities, compared to their
uninoculated counterparts. Different wood type samples and biocomposite blocks
made from hemp hurd, straw, and inoculated grain spawn pressed in molds will be
the base structures to create our living materials. Fungi were selected based on
inoculation procedures (mycelial vs. spore-based), incubation times, strength, and
growth conditions to yield 70% inoculation of the pore sapces in test wood blocks 2
weeks after inoculation. Bacterial-fungal inoculations will be inoculated into wood
and biocomposite blocks individually. If bacterial-fungal relationships prove
ineffective, select microbe inoculation will follow. gPCR will be used to verify that cell
densities of both organisms increase over time, while compound and electron
microscopy will be carried out in conjunction with weight comparison to ensure that
fungi and bacteria have reached 70% inoculation of wooden blocks. All materials will
undergo tensile strength testing to determine the effectiveness of fungal and
bacteria inoculations.

LIPID SPECIFICITY OF THE DROUGHT STRESS SIGNALING PROTEIN
PLAFP

Presenter(s): Dayna Olson

Biochemistry & Molecular Biology

Mentor(s): Josh Vermaas (College of Natural Science)

Food security for a growing global population in a changing climate depends on
growing food crops under harsher conditions. Under heat and drought stress, plants
redirect their metabolism to respond to the adverse conditions. Mechanistic
understanding for heat stress responses are thus fundamental to mitigating harvest
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yield losses due to drought. Under drought stress conditions, the protein PLAFP and
lipid phosphatidic acid (PA) interact at the plasma membrane of Arabidopsis
thaliana. PLAFP is a potential long range transporter protein that transmits stress
signals carried by PA to other parts of the plant. However, the exact mechanisms for
PLAFP substrate specificity, lipid binding, and membrane dissociation are still
unknown. Through molecular dynamics simulations, we show that anionic
phospholipds bind more favorably to PLAFP than alternative lipid headgroups, and
demonstrate that PA can enter PLAFP, which is a necessary step in signal
transduction. During constrained equilibrium simulations, the PA signaling lipid slides
head first into a binding pocket formed by two B-sheets. It then rotates in the pocket,
forming hydrophobic interactions between the lipid tails and the amino acids in the
protein core. The lipid head group then sticks out of the binding pocket, allowing for
it to bind to receptor proteins, transmitting the drought stress signal. The free energy
perturbation simulations demonstrate that anionic lipids have a higher binding
affinity to PLAFP than other plasma membrane lipids. Our study helps in
understanding the functioning of long range transporter proteins that may be
introduced in other plant systems to increase drought stress tolerance.

DESIGNER DUB: MODULATING THE SPECIFICITY OF A DEUBIQUITINASE,
YUH1

Presenter(s): Anh Phan

Biochemistry & Molecular Biology

Mentor(s): Min Kuo (College of Osteopathic Medicine)

Proteases can catalyze highly specific reactions of proteolytic processing, which in
turn can produce new protein products, or lead to degradation and clearing of the
target proteins. A protease with such specificity will afford ample opportunities in
biomedical research and applications, e.g., selective elimination of pathogens or toxic
proteins. Unfortunately, the development of a designer protease with controllable
substrate specificity is in its infancy. The well-characterized ubiquitin- DUB binding
and the subsequent proteolytic reaction is an attractive model for the attempt to
synthesize a designer protease. To this end, | use a mutated ubiquitin (Ub) that
resists the digestion by all deubiquitinases (DUBs), and Yuhl, a yeast DUB, to screen
for sequence changes that render the underlying Yuhl capable of digesting the
mutant Ub. The well-characterized ubiquitin- DUB binding and the subsequent
proteolytic reaction is an attractive model for the attempt to synthesize a designer
protease. When ubiquitin is mutated by altering residues at the cleavage site
(LRLRGG™X, with X being any amino acid), it resists the digestion by wildtype DUBs.
If a DUB has the compensatory mutation(s), | can then restore the digestion of the
mutant Ub using this new DUB. Preliminary data has shown that these mutants were
indeed refractory to DUBs in vivo. Two approaches were taken to discover a
designer DUB that can act on one of the mutant Ubs: designing a specific mutant
DUB based on published structural details of Yuhland use error-prone PCR
mutagenesis on Yuhl for a non-biased screening.

GERM CELL-SPECIFIC RNF216 EXPRESSION IS REQUIRED FOR MALE
FERTILITY
Presenter(s): Taylor Keighley
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Biochemistry & Molecular Biology
Mentor(s): Chen Chen (College of Agriculture & Natural Resources)

Impaired male fertility can be a result of disrupted spermatogenesis due to genetic
mutations and affects approximately 1in 10 males. Ring-between-Ring E3 ubiquitin
ligase RNF216 has been reported to be required for male fertility in murine models
and has been linked to Gordon Holmes Syndrome, a neurodegenerative disorder, in
humans. Our previous global knockout (KO) model of RNF216 led to complete
azoospermia. However, it is unclear whether RNF216 expression in male germ cells
alone is required for fertility independently of HPG control of reproduction.
Additionally, our preliminary data shows RNF216 is expressed in specific germ cell
types, notably spermatogonial stem cells (SSCs), which its role is unknown in SSC
biology. To investigate these questions further, we created a novel conditional
knockout (cKO) mouse model in male germ cells alone, which was confirmed though
PCR and wester blotting. These cKO mice showed a significant decrease in testes
mass and size, similar to KO mice. Histology of testes and epididymis using H&E
staining showed a progressive germ cell loss phenotype, ultimately resulting in
infertility. When investigating SSC populations, immunofluorescent staining using
known SSC markers at different time points in sexual development, showed that SSC
longevity did not appear to be impacted by RNF216 loss. This may suggest RNF216
plays a role in SSC differentiation rather than self-renewal or in meiotic germ cells. In
conclusion, endogenous RNF216 is required in male germ cells for fertility to occur
and its role in other male germ cell functions need to be inverstigated further.

MOLECULAR MECHANISMS OF TRANSCRIPTIONAL REGULATION BY THE
C-TERMINAL BINDING PROTEIN IN THE FLY

Presenter(s): Megha Suresh

Biochemistry & Molecular Biology

Mentor(s): David Arnosti (College of Natural Science)

Transcriptional corepressors play an important role in gene regulation; mutations in
corepressors are associated with human diseases such as cancer. One highly
conserved transcriptional corepressor is the C-terminal binding protein (CtBP). It is
expressed in all animals including humans and flies. Mammals express the CtBP1 and
CtBP2 genes, which encode proteins with unique and overlapping roles in gene
regulation. Fruit flies (Drosophila) express one gene that encodes two major isoforms
of the protein: CtBP-long and CtBP-short. CtBP-long contains an unstructured C-
terminal domain of about 100 amino acids that CtBP-short lacks. Previous studies
have shown that CtBP-short may have additional gene regulatory roles that CtBP-
long does not have. To uncover possible differences between how these two CtBP
isoforms may differ in transcriptional regulation and promoter contexts in which they
function, we fused them to a nuclease dead Cas9 (dCas9) enzyme. Using this RNA-
guided dCas9, we have recruited CtBP isoforms to diverse gene promoters to study
their impact on gene expression. When targeting the Mpp6 gene in developing
Drosophila wings, we found that CtBP-short is a stronger repressor than CtBP-long.
This suggests that the C-terminal extension may play a suppressive role. In cell
culture, we are testing possible differences in the range of action of each isoform on
a gene's promoter. Our work on understanding mechanisms of repression by CtBP
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isoforms may eventually inform therapeutic design aimed at targeting mutant CtBP
in human cancers.

SORGOLEONE PERMEABILITY THROUGH MOLECULAR DYNAMICS
SIMULATIONS

Presenter(s): Troy Sievertsen

Biochemistry & Molecular Biology

Mentor(s): Josh Vermaas (College of Natural Science), Saad Raza (College of Natural
Science)

Sorghum is a plant that produces the compound sorgoleone and releases it in its
exudate. Sorghum is used agriculturally to suppress weeds since sorgoleone Kkills
small-seeded plants by inhibiting PSIl during photosynthesis. Sorgoleone is a well-
studied allelochemical; however, since the final enzyme in the synthesis pathway of
sorgoleone is found both inside and outside of sorghum's cells, the location of
synthesis of sorgoleone and the way it is released from the roots of sorghum into the
surrounding soil has not yet been elucidated. By conducting unbiased molecular
dynamics simulations for one microsecond to compare the permeability of
sorgoleone with some of its precursors, we were able to make some conclusions
about sorgoleone’s synthesis and release. Our experiment shows that sorgoleone has
a higher permeability coefficient (based on Fick’'s law of diffusion) than its
precursors. Our results demonstrate that sorgoleone can permeate out of cells
relatively easily while its precursors cannot, thus indicating that the synthesis occurs
within sorghum cells and that sorgoleone is exuded by permeating through the cell
membrane. Our results could be expanded upon by first increasing the timescale of
our experiment or by conducting biased molecular dynamics simulations in the same
environment.

BIOFILM FORMATION AND STRESS RESISTANCE IN GROUP B
STREPTOCOCCUS

Presenter(s): Akshitha Karthikeyan, Shreya Kankanalapalli
Biochemistry & Molecular Biology

Mentor(s): Jonathan Hardy (College of Human Medicine)

Group B Streptococcus, Streptococcus agalactiae, is a bacteria that can cause severe
infections to fetuses during pregancies. GBS colonizes about 20% of women and
requires them to recieve preventative antibiotics. Not all of the 20% of GBS is virulent
or invasive, some can be avirulent. However the differences in strains can drastically
impact how we approach antiobiotic treatment. In the Hardy Lab, we focused on
three specific strains of GBS: Strain 653, which is colonizing; Strain 411, which is
virulent; and finally Strain 112, which is also virulent. We studied the differences
between colonizing strains of GBS and virulent strains of GBS while looking at biofilm
formation, stress resistances, capsules, microscopy, and other differences associated
with virulence. We are currently continuing to work on finding more differences in
these strains. Additionally, we are attempting to insert the lux operon of E. coli into
GBS to create congujates that will offer us better methods of imaging these strains
and see their mobility patterns.
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THE ROLE OF LANGERHANS CELLS IN ATOPIC DERMATITIS
Presenter(s): Audrey Bench

Biochemistry & Molecular Biology

Mentor(s): Sangbum Park (College of Human Medicine)

Atopic dermatitis (AD) is the most common inflammatory skin disease, and ~16.5
million in the US suffer from its numerous impacts. Although Langerhans cells (LCs)
form the immunological barrier in the skin by acting as sentinels, it is still unclear
whether LCs impact inflammatory responses to AD. To address this question, both
microscopic and genetic approaches are used in this study with a mouse model that
exhibits AD symptoms. After preliminary trials using different forms and
concentrations of MC903 (a Vitamin D3 analog), a method to successfully induce
eczematous ear tissues was established, involving daily topical treatment of mouse
ears with MC9O03 for 16 days. Using an intravital imaging system with fluorescence
mouse lines established in the Park lab, spatial and temporal LC changes are
identified during AD progressions in live mice. Preliminary trials using fluorescence
microscopy have shown increased wrinkles, thicker epidermis layers, and atypical
appearance of LCs in the skin of diseased tissue when compared to control tissue. In
the next stage, histology analyses of tissue midsections will be acquired using H&E
staining. This will reveal the progression of AD, along with skin inflammmation, such as
a thickening epidermis and/or infiltration of immune cells, including monocytes,
neutrophils, macrophages, T cells, etc. Expression of inflammatory cytokines involved
in AD will be identified in RNA (RT-PCR) and protein (ELISA) levels. The results from
these investigations will culminate into a preliminary understanding of the way in
which LCs contribute to AD development and progression.

UTILIZING CRYSTALLOGRAPHY TO FIND THE BINDING SITE OF
ANTITUBERCULAR DRUGS

Presenter(s): Maude Antol

Biochemistry & Molecular Biology

Mentor(s): Sean Crosson (College of Natural Science)

DosS/DosR is a two-component regulatory system in which DosS, a heme-containing
sensor histidine kinase, is regulated by oxygen binding to the heme cofactor. Upon
phosphorylation, DosS transfers a phosphoryl group to DosR (1). DosR is a DNA-
binding protein that controls the entry of Mycobacterium tuberculosis and other
mycobacteria into a latent, dormant state (1). The dormant state refers to a
physiologic state when Mycobacterium tuberculosis is able to resist antibiotics and
the immune system. DosS is therefore a possible target for antimicrobial treatment of
Tb. This research is aimed at elucidating the structural basis by which select drugs
bind to DosS and function as a possible adjunct therapy to eliminate Mycobacterium
tuberculosis reservoirs and shorten the length of therapy. My experiments are aimed
at defining the exact binding site of experimental tuberculosis antibiotics. Through
protein crystallography, we are working to image the drug bound to DosS so we can
see exactly where it is bound to DosS and what conformational changes occur. There
is spectroscopic data indicating that the binding site of these compounds is near the
heme site, which is blocked when DosS is oxidized (1). To date, we have been able to
successfully image DosS in its unstable, reduced form where a drug could be
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potentially bound. Our next steps are finding new methods of drug soaking to solve
the structure(s) of the reduced DosS crystal while it is bound to experimental drug
compounds. Finding this binding site will allow us to understand how DosS targeting
drugs might be used to inhibit DosS and therefore decrease the pathogenicity of
Mycobacterium tuberculosis. 1. Huiging Zheng, John T. Williams, Bilal Aleiwi, Edmund
Ellsworth, and Robert B. Abramovitch. ACS Chemical Biology 2020 15 (1), 52-62 DOI:
10.1021

CLONING AND ANALYZING NATIVE AND ENGINEERED GLDP1
PROMOTERS

Presenter(s): Rylee Sokoloski

Biochemistry & Molecular Biology

Mentor(s): Susanne Hoffmann-Benning (College of Natural Science)

The Glycine shuttle is a carbon concentrating pathway that is used to increase net
CO2 incorporation by capturing, concentrating, and re- assimilating CO2 that was
released through photorespiration; this process operates between the mesophyll and
bundle-sheath cells. Within plants that undergo C3 photosynthesis both the
mesophyll cells and the bundle-sheath cells contain the glycine decarboxylase
complex (GDC) allowing the two cells to operate independently from one another as
a result do not need to utilize the glycine shuttle pathway. However, in plants that
are C3-C4 photosynthesis do not contain an active GDC in the mesophyll cell but is
active within the bundle-sheath cells causing the generated glycine to be transported
vis the glycine shuttle from the mesophyll cell into the bundle-sheath cell to be
converted into serine and shuttled back to the mesophyll cell to change the serine
into 3-PG to reenter CBB-cycle and repeat the process, C3-C4 photosynthesis relies
on differential gene expression.

HETEROLOGOUS PRODUCTION OF PROTEINS INVOLVED IN
CHLOROPLAST LIPID METABOLISM TO DETERMINE PHOSPHATIDIC ACID
PHOSPHATASE ACTIVITY

Presenter(s): llayda Korkmaz

Biochemistry & Molecular Biology

Mentor(s): Christoph Benning (College of Natural Science), Ron Cook (College of
Natural Science)

Monogalactosyldiacylglycerol (MGDG) and digalactosyldiacylglycerol (DGDG) make
up around 80% of the lipids in the thylakoid membranes where photosynthesis takes
place. Diacylglycerol (DAG) is the precursor of MGDG and DGDG; it is produced
through the dephosphorylation of phosphatidic acid (PA). The enzyme that
dephosphorylates PA in the plastid is unknown; therefore, the PA phosphatase (PAP)
activity of various A. thaliana candidate proteins are being investigated through
production in S. cerevisiae and E. coli, and PAP activity assays. The candidate
proteins include predicted chloroplast lipid phosphate phosphatases LPPg, LPPel,
and LPPe2. Because a knockdown mutant of known acyltransferase ATS1 may have
lower PAP activity, and a knockout mutant of predicted rhomboid protease RBL10 is
deficient in the conversion of plastid PA to MGDG, these proteins are also being
investigated as possible PAPs. Gene expression and protein extraction are being
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optimized for the aforementioned proteins in order to carry out PAP activity assays
that will show which ones will catalyze PA dephosphorylation and produce DAG.

MODIFYING PSEUDOMONAS SYRINGAE PHAGE AS A MODEL FOR PLANT
PATHOGEN BIOCONTROL

Presenter(s): Roksana Riddle

Biochemistry & Molecular Biology

Mentor(s): Bjoern Hamberger (College of Natural Science), Daniel Ducat (College of
Natural Science), Masako Harada (College of Engineering), Michaela TerAvest
(College of Natural Science)

The United States CDC estimates 2.8 million drug-resistant infections resulting in
35,000 deaths yearly as a result]l. Pseudomonads are amongst the most resistant to
antimicrobials, not only in clinical settings, but equally in plant systems like P.
syringae4. P. syringae is a causative agent for multiple diseases including bacterial
cankers and apical plant necrosis affecting nearly all major economical crops
worldwide2,5,7. Despite the yearly rising numbers in drug-resistant infections,
common treatments continue to include antimicrobial drugs4. Drug-resistant
microbes have sparked renewed interest in bacteriophage use in plant infections.
Bacteriophages, or phages, are natural predators of bacteria using them as a host to
reproduce6,8. Due to phage's high-host specificity and ability to kill microbes
efficiently, the use of phages as a plant biocontrol have increasingly been studied
with the rise of drug-resistant microbes6,8. Although this is viable in vitro, application
of phage on crops results in decreased phage viability as a result of exceedingly
variable environmental conditions including UV and pH levels3. Our team has
isolated two novel P. syringae DC3000 tomato pv. phages from the Red Cedar River
and tomato plants. We aim to characterize these phage and test environmental
tsensitivity for use as a biocontrol. We propose modifying the phage capsids through
the novel CRISPY BRIP method to increase capsid rigidity. We will do so through the
addition of spy tags on the capsid with variable spy catcher proteins such as GFP to
increase capsid UV resistance, increasing protection against variable climates on the
plant surface to increase phage viability.

UNDERSTANDING THE ROLE OF ENDOGENOUS DROSOPHILA TAU IN IN
CiIBO HUMAN TAU INDUCED NEUROTOXICITY

Presenter(s): John Henige

Biochemistry & Molecular Biology

Mentor(s): Min Kuo (College of Osteopathic Medicine), Sandhya Payankaulam
(College of Human Medicine)

Alzheimer's Disease (AD) is a neurodegenerative disease lacking any cure or
prevention. While AD affects over 30 million globally, the World Health Organization
predicts rates will triple by 2050. A landmark attribute of AD is aggregation of
amyloid beta plaques outside of the neurons and hyperphosphorylated tau inside the
neurons. Studies indicate that abnormally phosphorylated human tau spreads
through brain regions, triggering accumulation as neurofibrillary tangle. However,
whether this process involves recruitment of endogenous tau is unclear. Uncovering
how p-tau renders normal tau to form toxic fibrils may be the key to developing
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efficacious treatments and understanding AD pathology. To address this, we
developed a novel in cibo Drosophila AD model by feeding flies with E. coli-induced
tau or p-tau protein. Our results show that oral administration of tau/p-tau protein
recapitulates AD pathology such as the late onset of disease, brain vacuolization
indicative of neurodegeneration, loss of motor function, and decreased lifespan.
Here, we test the hypothesis that in cibo tau/p-tau acts through endogenous tau to
cause neurodegenerative phenotype. We used tau knock out flies (TKO) and treated
both TKO and control flies with E. coli induced tau/p-tau proteins. The flies were
then monitored for behavioral changes, signs of neurodegeneration, and changes in
life span. Our findings shed light on the validity of the tau propagation hypothesis,
and pave the way for future studies aimed to delineate mechanisms by which p-tau
induced neurotoxicity.

INTERACTION OF LIPID DROPLET ASSOCIATED PROTEINS WITH PLANT
MEMBRANES AND WAX ESTERS EXPLORED WITH MOLECULAR
SIMULATION

Presenter(s): Rohith Nadella

Biochemistry & Molecular Biology

Mentor(s): Josh Vermaas (College of Natural Science), Saad Raza (College of Natural
Science)

Lipid droplet-associated proteins (LDAPSs) are proteins that are found in lipid
droplets and are essential for regulation of lipid droplets and help in stress-related
processes. LDAPs have played a role in multiple stress responses, including drought,
heat, and cold, along with regulating overall plant development. However, the
interactions LDAPs make with other biomolecules within plants is still unknown. The
LDAPs are postulated to be involved in wax ester transport, particularly in drought-
tolerant plant species. In collaboration with researchers at the University of North
Texas, we test through molecular simulations the interactions with two LDAPs and
biological membranes. The simulations for LDAPs from Jojoba, which accumulates
wax esters, and Arabidopsis, which does not, let us test if LDAP interacts with plant
membranes and might be involved in wax ester trafficking.This was done by
conducting molecular dynamics simulations, using CHARMM-GUI to construct our
membrane models with the LDAP proteins placed above the membrane. These
simulation systems were run using the molecular dynamics engine NAMD to animate
the systems. The interaction and dynamics of LDAP together with plant membranes
and wax esters were quantified with python-enabled VMD, tracking membrane
thickness, protein stability, and protein-membrane contacts. Surprisingly, the
Arabidopsis form of LDAP was found to have the most significant binding to our
plant membrane models. While we are still investigating possible differences
between these peripheral membrane proteins, we hope that further analysis will
reveal strategies for how LDAPs contribute to drought and extreme temperature
tolerance.

CDNA LIBRARY SYNTHESIS AND GENE CLONING TO STUDY PROTEIN-
PROTEIN INTERACTIONS IN COVID-19

Presenter(s): Vasudha Nimmagadda

Biochemistry & Molecular Biology
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Mentor(s): Masako Harada (College of Engineering)

Many patients with severe SARS-COV2 suffer from small and/or large blood clots
due to a state of hypercoagulation. The SARS-COV?2 virus activates proinflammatory
cytokines and chemokines in an array of cell-signaling pathways which is thought to
cause the clotting disorder. We suggest that one of the viral proteins, ORF8, directly
affects the clotting system and vascular physiology. The secreted ORF8 protein has
been shown to interact with 40+ host proteins, including, importantly, the IL17
receptor A (IL17RA) and two proteases, ADAM9 and ADAMTSI. Other
ADAM/ADAMTS family members are known to regulate blood clotting and vascular
endothelial cell function. Therefore, we hypothesize that the state of
hypercoagulation in severe COVID-19 patients is not only the indirect effect of the
inflammmation and cytokine storm but a direct effect of ORF8 interacting with
members of the ADAM/ADAMTS family.The objective of this project is therefore to
create recombinant cDNA clones encoding members of the ADAM/ADAMTS family
of proteases to analyze protein-protein interactions between them and the ORF8
protein. Our lab has previously created recombinant plasmids for ADAMTS1 and
IL17RA. Currently, we are working on creating a similar plasmid for ADAM9 using a
cDNA library as a template. To synthesize this we extracted RNA from the A431 cell
line, which exhibits relatively high levels of ADAM9 expression. cDNA was
synthesized from the RNA via a reverse transcriptase reaction. ADAM9 cDNA
sequences were amplified by PCR and cloned into the expression vector by
recombination cloning (SLiCE, seamless ligation cloning extract).

CULTIVATED TOMATO ASATI1-LIKE ENZYME EFFICIENCY IS IMPROVED BY
SWAPPING RESIDUES FROM WILD TOMATO

Presenter(s): Rhiannon Stevens

Biochemistry & Molecular Biology

Mentor(s): Jaynee Hart (College of Natural Science), Robert Last (College of Natural
Science)

The Solanaceae family of nightshades possess specific protective metabolites
contributing to insect resistance. Wild tomato (Solanum pennillii, Sp) and cultivated
tomato (Solanum lycopersicum, Sl) secrete protective acylsugars from their
trichomes. Acylsugars containing glycosylated myo-inositol acylated with nC7-coA
were recently discovered in the roots of cultivated tomato. The presumptive first
step of acylsugar biosynthesis in roots is performed by the BAHD family enzyme
AcylSugar Acyltransferase 1-Like (ASATIL), which acylates myo-inositol with nC7-
cOA in vitro. Even though wild and cultivated tomato ASATIL only differ by 18 amino
acids, SpASATIL is 57-fold more efficient in synthesizing these advantageous
acylsugars. To determine whether the activity of SIASATIL can be improved, we
implemented targeted mutagenesis to swap residues from the wild to cultivated
tomato. After swapping residues, 4 separate mutations in cultivated tomato were
found to have a notable positive effect on enzyme activity: C38S, L125F, T396M, and
V407L+M4151, though these mutation groups alone did not reach the level of activity
of SpASATIL. Considering potential additive effects, single mutant groups were used
to make combinations of multi-order mutants. The SIASATIL mutants were analyzed
by enzyme assay and reverse phase Liquid Chromatography-Time of Flight-Mass
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Spectrometry (LC-ToF-MS) to quantify their relative enzymatic activity. The best
single mutant was C38S which produced 39-fold more acyl-inositol, while the best
multi-order mutant C385+V407L+M415| produced 64-fold more acyl-inositol
compared to SIASATIL. The introduced mutations to SIASATIL have been successful
in improving the performance of the enzyme, which sheds light on BAHD structure
and function.

PFOA/PFOS INDUCES IRE1 ACTIVITY AND DNA DAMAGE
Presenter(s): Caleb Sandum, Elaina Gouin

Biochemistry & Molecular Biology

Mentor(s): Christina Chan (College of Engineering), Kevin Chen (College of
Engineering)

Perfluorooctanoic acid and perfluorooctane sulfonate (PFOA and PFOS) are man-
made chemicals found in many household cleaning products, drinking water, food,
and packaging. They enter the environment from manufacturing facilities or
metabolism in larger organisms. These chemicals degrade slowly in the environment
and have been accumulating in the body. Evidence suggests high concentrations of
PFOA and PFOS in liver cells induce endoplasmic reticulum (ER) stress. The
activation of ER stress sensor proteins is an indispensable step in remedying cellular
stresses. Cells adapt to ER stress by activating the unfolded protein response (UPR),
an integrated signal transduction pathway mediated by three ER stress sensor
proteins: inositol-requiring enzyme 1 (IRE1)-a, protein kinase R (PKR)-like ER kinase
(PERK), and activating transcription factor 6 (ATF6) (2). Cells sense ER stress
through these ER transmembrane proteins. UPR signaling coordinates the cellular
response to stress by down-regulating protein translation, enhancing expression of
ER chaperone proteins that promote protein refolding, and activating proteases
involved in the degradation of misfolded proteins. When these adaptive processes
are insufficient to attenuate ER stress, the UPR triggers apoptosis. Of particular
interest to this project is IREla, a ubiquitously expressed serine-threonine kinase that
plays crucial roles in the UPR. IREla is a type | transmembrane protein with an N-
terminal luminal domain (LD) that acts as an ER stress sensor and a C-terminal
cytosolic domain (CD) containing both protein Ser/Thr kinase and endoribonuclease
activities. Under ER stress conditions, the LD of IREla dimerizes/oligomerizes in the
lumen, promoting self-association of the protein. Dimerization/oligomerization
facilitates trans-autophosphorylation and the activation of the RNase domain.

FLUORESCENCE MODELS OF METABOLIC STRESS IN ARPE-19 CELLS AND
THEIR ROLE IN UNDERSTANDING DIABETIC RETINOPATHY
PATHOGENESIS

Presenter(s): Jonas Padilla

Biochemistry & Molecular Biology

Mentor(s): Denis Proshlyakov (College of Natural Science)

Diabetic retinopathy (DR) is the leading cause of vision loss globally