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School of Architecture

Eduarda Quintana Favero
Project Title: Remediation at the Intertidal Edge: Oysters as a catalyst for revitalizing both the

human environment and natural systems above and below the watetline.
Mentor: Tung Nguyen

Abstract: By positioning oyster-growing systems as ecological anchors, this project investigates how
Oyster Bay Regional Shoreline can be reactivated as a site of environmental regeneration, research
collaboration, and community engagement.

The Opyster Bay Regional Shoreline is a landscape shaped by constant and cumulative transformation.
Once part of a larger tidal marsh system along San Leandro Bay, the site was gradually filled,
regraded, and capped as a landfill before being transformed into the parkland it is today. While its
surface now serves recreational uses, the water below remains with limited ecological activity and few
habitat structures to support marine life.

Examining how oysters act as a catalyst to revitalize both the human and natural environments
below, above, and along the shoreline. Oysters are a keystone species, capable of shaping biological
communities and anchoring ecological processes. Positioning oysters as conceptual anchors
highlights how they can facilitate research, community engagement, and attraction, as well as the
gradual restoration of biodiversity.

Jayden Yan
Project Title: Towards a A Collectivity: Redefining the Urban in the Suburban

Mentor: Ian Ting

Abstract: This research reconsiders the suburban fabric of Altadena by examining the spatial and
formal structure of the single-family parcel as the primary unit of organization. Rather than accepting
parcels as fixed boundaries, the project analyzes how subdivision patterns, setbacks, and building
placement produce a fragmented yet repetitive field condition. Within this framework, it explores
how these underlying structures might be reinterpreted to accommodate increased density and new
shared spatial arrangements.

Central to the investigation is the possibility of forming collective spaces between buildings.
Emerging from the redefined land organizations, these spaces suggest a shift in how public space
might be understood within the suburban block. Rather than being a discrete distanced layer,
collectivity is central and interwoven into the landscape and architecture, opening up alternative

forms of adjacency, circulation, and encounter.



The research further examines fire building codes and fire-protective material requirements as
territorial questions. Rather than treating them solely as constraints on proximity, construction, and
form, the project considers how defensible space, setbacks, and prescribed material zones define
gradients of occupation across the site. These regulatory frameworks are reframed as spatial drivers,
where zones of separation and protection can be reorganized to produce shared clearings and

connective voids within an otherwise privatized land ownership structure.

By working both within and against the parcel and block structure, the project proposes a more
open-ended model for suburban transformation. Density, environmental response, and collectivity
are treated as interrelated variables rather than fixed solutions. The suburban block is thus
reconsidered as an evolving system—one capable of supporting new relationships between individual
dwellings, shared space, and broader ecological conditions.

School of Business

Simryn Patel, Ana Chacén, Elie Park, Rani Sooda, Sanjana Sreemushta
Project Title: Flip the Script: Repositioning America’s Pastime for a Future Digital Generation

Mentor: Kathleen Clark

Abstract: Major League Baseball faces a growing relevance gap with Generation Z, whose
preference for short-form, high-stimulation, and socially-driven content conflicts with baseball's
traditionally slow-paced format. This study investigates the perceptions and behavioral drivers of
Gen Z non-fans (ages 13-28) and proposes an 18-month marketing campaign to address this

disconnect.

We conducted qualitative interviews with 52 college students and administered a national Qualtrics
survey, yielding 266 responses across 29 states. Findings revealed that a majority of respondents do
not follow MLB at all, with non-fans commonly citing its slow pace and lack of integration with their

social circles as a barrier to engagement.

From these insights, we built five consumer personas and a positioning strategy around MLB's
duality as a sport that is simultaneously nostalgic and modern, steady and dynamic, analytical and
emotional. The resulting "Flip the Script" campaign repositions MLB as a space for genuine
connection and cultural relevance, with tactics spanning brand partnerships, campus ambassador

programs, fantasy sports gamification, and social media content.

This research provides a practical framework for sports brands working to stay relevant in a media
environment where fan loyalty is built through culture, community, and digital presence.




School of Engineering and Computing

Aidan Christopher Lopez
Project Title: Design and Evaluation of Dataflow FPGA Accelerators for Radio Frequency
Fingerprint Identification (RFFI) Using Brainsmith

Mentor: Dr. Joseph Cavallaro

Abstract: Radio Frequency Fingerprint Identification (RFFI) is a hardware-based method for
authenticating devices in wireless networks by leveraging the unique signal characteristics emitted by
each device’s receiver. The proliferation of low-cost, power-constrained Internet of Things (IoT)
devices has made RFFI increasingly important, as it enhances device security and enables reliable
device identification. RFFI offers a promising solution to many of the shortfalls and security
vulnerabilities in traditional wireless security techniques by leveraging the unique imperfections in
each device’s signal, making it significantly more resistant to such attacks.

In this work, we designed and evaluated dataflow accelerators for RFFI targeting Long Range (LoRa)
devices using Brainsmith, a novel Microsoft/AMD toolchain/design flow. We implemented neural
networks in PyTorch, exported them to ONNX, and ran them through Brainsmith’s automated
design space exploration to generate an optimized hardware configuration. We created and
implemented accelerators for a neural network classifier and hybrid models (a neural network feature
extractor with a classical machine learning classifier). These accelerators were evaluated in terms of
power, latency, and throughput on a Zynq UltraScale+ MPSoC and a Zynq UltraScale+ RFSoC. Our
results demonstrate the feasibility and efficiency of deploying dataflow FPGA accelerators for RFFI,
highlighting their potential to enable scalable, low latency, and energy efficient device authentication

in wireless systems.

Joseph Wright
Project Title: Interfacial Design Strategies for Enhanced Adhesion in Soft Robotics and Hybrid
Material Interfaces

Mentor: Denizhan Yavas

Abstract: Soft robotic systems increasingly rely on complex assemblies of soft and rigid components,
as well as soft-soft material interfaces, to enable multifunctionality, large deformations, and
pneumatic actuation. However, achieving strong and tough adhesion across these material
boundaries remains a significant challenge. This work explores two complementary interfacial design

strategies to overcome the limitations of traditional adhesives.

First, we present a novel rigid-soft meta-interface based on 3D-printed re-entrant lattice geometries,
where interfacial strength and energy absorption can be tuned by adjusting the relative density of the
rigid phase. We fabricated rigid lattices with rigid resin using stereolithography (SLA) and filled these
lattices with an interpenetrating elastomer to create mechanical interlocking. Second, we investigate
adhesion between highly stretchable silicone elastomers using bioinspired sinusoidal interfacial



geometries. We implemented these interfaces in small pneumatic actuators (PneuNets) to create
critical airtight seals.

Rigid-soft interfaces featuring an optimal combination of lattice density and soft phase stiffness
exhibited superior strength and toughness compared to conventional adhesives, with failure often
transitioning from pure interfacial to mixed cohesive modes. Soft-soft sinusoidal interface designs
improved both interfacial toughness and debonding resistance, supporting seamless integration
between soft materials under large strain. This approach enabled robust integration of rigid and soft
elements in soft robotic components, such as pressurizable haptic domes and biomimetic fingers,

where our interface outperformed conventional bonding techniques.

Together, these strategies offer promising pathways for creating structurally robust, multifunctional
soft robotic systems. Future directions include optimizing interface geometries and expanding

applications in emerging areas of soft robotics and wearable devices.

Kacem Ettahali
Project Title: QuGrad: Delivering Synthetic Quantum Datasets for Scientific Applications in

Quantum Environments
Mentor: Dr. Tirthak Patel

Abstract: Quantum machine learning needs scalable frame- works for building synthetic datasets to
make forward progress. Generative modeling has been shown to produce synthetic quantum datasets
in low-data settings, but quantum generators often exhibit unstable optimization and poor robustness
to hardware noise. We introduce QuGrad, a low- depth circuit generator trained with population-
based CMA-ES optimization for stable learning on noisy, nonconvex objectives. QuGrad matches
target entanglement-statistic distributions by minimizing total variation distance between generated
and reference histograms (measured via concentratable entanglement (CE)) and is evaluated under
IBM backends and noise models for robustness. We additionally track mixedness and overlap-based
diversity diagnostics to prevent sample collapse, and demonstrate downstream value by training a

quantum neural network on generated datasets across dataset characteristics.

Tianyao Wei
Project Title: A Poisson-Based Sparse Network Identification Model for Impetfectly Observed
Ecological Systems

Mentor: César A. Uribe

Abstract: Ecological interaction networks inferred from count-based observations are challenging to
recover due to imperfect detection and the inherent sparsity of ecological links. Poisson processes are
commonly used to model these data due to their discrete nature. Prior work introduced a Poisson N-
mixture model that separates true ecological activities from imperfect detection by combining a
nonnegative matrix factorization framework with a Binomial selection layer. However, this approach



does not incorporate sparsity constraints, whereas in ecological networks, true zeros often arise from
limited co-occurrence and habitat specificity. Independently, Graphical Lasso has been applied to
capture sparse similarity networks, but this method relies on Gaussian assumptions and is therefore
limited in incorporating the imperfect detection in the underlying Poisson counting processes.

We propose a Poisson-based sparse network identification model. While retaining the two-layer
structure in the Poisson N-mixture model, we regularize the inferred latent connectivity matrices via
11 penalties, thereby enforcing sparsity in within-group and cross-group interactions. The resulting
non-convex optimization problem is solved via block-coordinate descent, where each non-smooth,
sparsity-inducing subproblem is updated by an alternating direction method of multipliers (ADMM)
scheme, along with a balancing regularizer to stabilize latent factor magnitudes.

Experiments on synthetic data, a plant-pollinator interaction dataset from prior work, and passive
acoustic recordings from Amazonian forest sites demonstrate stable convergence and accurate
recovery of latent interaction factors. Sparsity constraints effectively remove weak connections,
yielding interaction patterns consistent with known ecological structures.

These results show that integrating Poisson identification with sparse low-rank factorization provides
a robust framework for inferring ecological networks from environmental sensor data characterized
by missing, noisy, or biased observations. By jointly estimating interaction strength and detection
probabilities, this approach enables reliable reconstruction of underlying ecological structures.

Ellena Jeon
Project Title: Investigating the Effects of Three-Dimensional Printing Parameters and Poly(e-
caprolactone) Molecular Weight on Flow-Induced Crystallization

Mentor: Maeve Kennedy; Vasiliki Kolliopoulos, Antonios Mikos

Abstract:

Introduction:

Critical-size bone defects require biomaterials that are mechanically robust, biodegradable, and
supportive of tissue ingrowth. Poly(e-caprolactone) (PCL) is widely used for bone tissue engineering,
but increasing mechanical strength by increasing molecular weight (Mw) or decreasing porosity often
slows degradation and limits cell infiltration. Three-dimensional printing (3DP) provides precise
control over extrusion conditions, enabling flow-induced crystallization (FIC), a process in which
shear stress aligns polymer chains to increase crystallinity and potentially enhance mechanical
properties without sacrificing degradation rate or cell infiltration capacity. However, the relationship
between FIC, Mw, processing parameters, and scaffold composition has not been systematically

evaluated.

Materials & Methods:To quantify FIC, we developed quench and melt protocols that respectively
preserve or erase shear-induced molecular alignhment during extrusion. PCL fibers (50 kDa and 80
kDa) were printed across two temperatures (110°C, 175°C) and four pressutes (1, 3, 5, 7 bar), then
analyzed using differential scanning calorimetry to determine crystallinity. These protocols will be



extended by incorporating nanohydroxyapatite (nHA) at 0%, 30%, and 40% by weight, and by
preparing blends of 50 kDa and 80 kDa PCL to evaluate how mineral content and polymer Mw ratio
influence crystallization. Mechanical properties will be assessed through compression testing and
correlated with crystallinity.

Results:

Preliminary results indicate that temperature and pressure have no significant effect on crystallinity,
likely due to the 3D printing process, which enhances the overall PCL’s crystallinity across different
conditions. However, a statistically significant increase in crystallinity was observed between
quenched and melt samples for 80 kDa PCL, confirming the presence of FIC, while 50 kDa PCL
showed no detectable FIC.

Discussion:

These findings suggest Mw-dependent differences in chain relaxation dynamics, with higher Mw
polymers retaining shear-induced orientation more effectively. Specifically, FIC can be leveraged in
80kDa PCL to enhance crystallinity without altering chemistry or geometry. In the future,
incorporating hydroxyapatite and blending different Mws may further tune crystallization and
mechanical performance. Defining these relationships will enable the rational design of personalized,
biodegradable scaffolds for bone regeneration.

Sherry Choi

Project Title: Transient Mechanics of Magnesium Serpentine Ribbons with Controlled Arc

Cutvature
Mentor: Raudel Avila

Abstract: Bioresorbable electronics integrate materials and structural designs to dissolve safely after
use, making their operational lifetime depend on the surrounding chemo-mechanical environment.
Because magnesium dissolution is highly sensitive to ionic content, pH, temperature, and surface
chemistry, the device’s mechanical state during degradation strongly affects performance. Serpentine
interconnects, typically designed as a inusoidal or arc-based waveforms, provide low bending
stiffness and stretchability; yet, how their geometric features influence stress, strain, and stretchability
during dissolution is pootly understood. This study examines magnesium serpentines with varied arc

angles to reveal how geometry governs mechanical behavior as material loss progresses.

Serpentine interconnects were parametrically designed using arc-based unit cells spanning 180°, 210°,
240°, and 270° to vary curvature, arc length, and bending—stretching coupling. Magnesium samples
were fabricated via precision waterjet cutting to preserve curvature and uniform cross-sections.
Uniaxial tensile tests quantified force-displacement behavior, stiffness, yield strain, and failure strain,
with deformation tracked through instability or fracture. Finite element analyses (ABAQUS 2023)
resolved local stress fields, identified curvature-driven stress concentrations, and compared predicted
strain distributions with experiments. For transient characterization, samples were submerged in a
controlled ionic bath (PBS, pH 7.4) and periodically removed to measure mass loss, geometric



thinning, and degradation-induced changes in mechanical integrity.

Curvature strongly modulated the mechanical and transient responses. Larger arc angles increased
compliance and lowered effective stiffness but caused greater strain localization at inner radii, as
validated by tensile testing and FEA. During dissolution, high-curvature regions thinned and failed
earlier, producing a faster loss of load-bearing capacity.

Geometric curvature proved crucial in shaping the instantaneous and time-evolving mechanics of
magnesium serpentine interconnects. Increasing arc angle enhanced compliance but concentrated
strain and accelerated dissolution-driven weakening. Thus, transient performance depends not only
on dissolution rates but on how geometry redistributes stresses as material loss progresses. These
tindings establish design principles for optimizing waveform geometry, so bioresorbable

interconnects remain reliable while resorbing on schedule.

Tyler Neilson
Project Title: A Modified Multipipettor System Enables High-Throughput, High Intensity Fluid
Shear Stress for CAR-T Cell Activation Studies

Mentor: Michael R. King

Abstract: CAR-T cell therapy is one of medicine's most promising advances against cancer. By re-
engineering a patient's own immune cells to recognize and attack tumors, it has produced
remarkable, long-lasting remissions in patients with blood cancers, yet manufacturing a single dose
takes up to 30 days and costs around $500,000. A key bottleneck is T cell activation, the essential first
step before cells can be genetically engineered.

Our research explores whether fluid shear stress (FSS) could provide a faster, more scalable
activation method. T cells naturally experience FSS as they circulate through blood vessels, and prior
work in our lab showed low-level FSS can enhance T cell signaling. We hypothesized that high-
intensity FSS could activate CAR-T cells more efficiently than conventional methods.

Using a modified ViaFlo96 multipipettor, we delivered FSS to CAR-engineered cells in a 96-well
plate far exceeding previous lab methods. We established a >99% pure CAR-T cell line via lentiviral
transduction and FACS sorting, confirmed cells remain viable after intense FSS, and used sandwich
ELISAs to measure cytokine secretion as a readout of activation.

These results validate the ViaFlo96 as a high-throughput FSS platform for CAR-T studies.
Ultimately, this approach could help accelerate and lower the cost of CAR-T manufacturing, making

life-saving immunotherapy accessible to more patients.




School of Humanities

Joselyn Lwigale
Project Title: Exploring Mothers’ Perspectives and Experiences of Childbirth with Midwives from
the Greater Houston Midwives” Alliance

Mentor: Dr. Anzi Dong

Abstract: This study seeks to understand what led mothers/birthing persons to give birth at home or
at a birth center with midwives from the Greater Houston Midwives’ Alliance (GHMA), and their
subsequent feelings about their birthing experiences and the care they received. GHMA midwives
provide care for community births, which are births that take place in the home or a birth center,
“for pregnant people whose pregnancies are without complications and are full-term at the start of
labor when monitored and attended by professional midwives” (Midwives, 2023). With a GHMA
midwife, a birthing person can expect to receive care that includes ultrasounds and laboratory panels
during prenatal care, routine appointments on health and well-being, recommendations to receive

care from other medical professionals (when applicable), and postpartum care.

To undertake this inquiry, the study will recruit six individuals aged 18 and older who have
previously received midwifery care from a GHMA midwife, given birth at home or at a birth

center, and are not currently pregnant. Through listening to six semi-structured interviews (each
about an hour), the co-investigator will document detailed birth narratives and personal accounts of
perinatal care—from prenatal visits through labor, delivery, and postpartum care. The interviews will
allow participants to reflect on and process their experiences while providing rich, individualized
descriptions of the care they received. After conducting the interviews, the co-investigator will
produce two objects: a 15-18-page research paper and a tool/pamphlet for GHMA. The pamphlet
will describe the work of midwives at GHMA, the importance and urgency of midwifery care, and
other evidence-based details.

(I, Joselyn Lwigale, am the co-investigator.)

Neha Kohli
Project Title: In Search of the Good Life: Encountering Sumak Kawsay through Grassroots Food
Aid in Cochabamba, Bolivia

Mentor: Jose Negroni

Abstract: This study examines how Indigenous Quechua beneficiaries of Fundacién Banco de
Alimentos de Bolivia conceptualize “the good life” and how food insecurity and food aid shape their
ability to pursue it. Drawing on 100 semi-structured interviews conducted across the rural to urban
gradient in the department of Cochabamba, this ethnographic analysis bridges philosophy and
economics to investigate how individuals articulate and pursue their own visions of “the good life”
amidst material scarcity. Across both rural and urban contexts, participants consistently defined the
good life not in terms of wealth or accumulation, but through stability, family cohesion, faith,



reciprocity, and tranquility. Yet economic precarity was widespread: households reported limited
savings, income volatility, and recurring food insecurity. Whilst food aid often alleviated immediate
pressures, the persistent absence of economic stability and reliable resources continued to shape daily
life in profound ways. The findings reveal a coexistence of moral clarity and material hardship.
Tranquility and selflessness were not signs of the absence of struggle, but commitments enacted
within constraint. This study illustrates a case against both romanticizing Indigenous resilience and
reducing communities to deficit narratives. Meaningful development instead requires centering locally
articulated visions of the good life whilst also recognizing that even deeply embedded and culturally
coherent conceptions of flourishing cannot substitute for stable access to the essential resources and

material conditions necessary to make those aspirations attainable.

Cal Mascardo
Project Title: THE BODY AS POROUS / SKIN AS A CINEMATIC LANGUAGE / (AND
ASKING HOW THE VIDEO DIARY CAN IMAGINE POSSIBILITY...)

Mentor: Sindhu Thirumalaisamy

Abstract: Last fall, I began hormone replacement therapy (HRT) after receiving a gender dysphoria
diagnosis a few years earlier. What began as a curiosity to document the physical changes from my
treatment transformed into an exploration of the relationships among camera and body, body and

built environment, and documentation and art.

My presentation will primarily focus on an in-progress video series (shot test diaries) about
giving/making shots and aftercare. Inspired by George Kuchat’s weather diaries and Stanya Kahn’s
performance works, this series plays with and tests the limitations of camera focus, exposure, and the
length of my own arm. Against the backdrop of my bedroom and the Houston concrete, I propose
skin as a cinematic language: porous, fluid, and refusing permanence. Moreover, I ask how the
personal can analyze and critique larger systems, raising questions about access, self-realization, and

how art can envision a different world.

Michael DeAngelo Garcia
Project Title: Fields of Control: Fields of Control: The Rio Grande Valley, Farmworkers, and the
Making of a Labor Regime

Mentor: Dr. Laura Correa Ochoa

Abstract: This thesis centers the Lower Rio Grande Valley in a mid-twentieth-century U.S.-Mexico
agricultural labor history, examining how a economically powerful "Grower" class legitimzed and
maintained a coercive labor regime that persisted far beyond the bi-national Bracero Program.
Utilizing oral histories, local archives, and legal records, the thesis traces the mechanisms of control
and everyday resistance, culminating in a study of the Pharr Strike and March of 1966 and the
burgeoning Mexican-American farmworker labor organizations of the Rio Grande Valley in the late
1960s.



Sam Peltrau
Project Title: The Black Cinematic Vampire's Eternal Night: The Futility of Salvation in the
Afterlife of Slavery

Mentor: Eve Dunbar / Sarah Ellenzweig

Abstract: For almost a decade, we have witnessed a "Black Horrot" renaissance as film & TV
produced by, for, and about Black people obtain major mainstream success. A notable example is the
recent cultural phenomenon and award-winning film Sinners, directed by Ryan Coogler. Sinners is
one of three largely successful projects released in the past three years that center a Black Vampire
story, which leads me to ask: What about vampires connects so deeply with contemporary audiences,
and why now? This project closely reads Sinners (2025) and AMC's Interview with the Vampire
(2022) alongside various scholars, including Saidiya Hartman, Michelle Alexander, and Derrick Bell,
to understand how vampirism is mobilized to explore the physically embodied and irrevocable horror
and trauma of enslavement and racial oppression. As "new world" Black people resist ot accept
vampiric conversion from "old world" European Vampires, they directly confront the terms of their
existence — their physical consumption in exchange for sustaining white life and prosperity. I argue
that vampirism promises, and ultimately fails to deliver, salvation from white supremacy, an apt
metaphor that connects with American audiences continuously fed promises of economic and social

reprieve from racism.

School of Music

Hazel Landers
Project Title: The (Eco-)Politics of Aesthetic Deconstruction: Georg Katzer’s "Ballade vom
zerbrochenen Klavier" (1984)

Mentor: Danielle Ward-Griffin

Abstract: The German tradition has historically used music to explore and express humanity’s
relationship to nature, dating back centuries to the likes of Beethoven. Nonetheless, scholars have yet
to thoroughly engage with how music reflects environmental history in the contemporary era.
Moreover, musicological research on East German music has stopped short of considering the
environmental-philosophical dimensions of the Cold War era, which are imperative for
understanding the nuances of this period’s geopolitical and cultural landscape. Responding to these
scholarly and interdisciplinary gaps, this research offers a principal case study: “Ballade vom
zerbrochenen Klavier” (“Ballad of the Broken Piano,” 1984) by East German composer Georg
Katzer (1935-2019).

Katzer uses experimental musical techniques to challenge traditional ways of thinking about
nature and history. Specifically, he ‘deconstructs’ the traditionally beautiful aesthetics of nature and
music from the German classical tradition by incorporating electronic instruments, propaganda
footage, and distorted birdsong. With this purposefully non-idyllic musical landscape, Katzer proffers



a philosophical turn away from uncritical, romanticized views of nature as blissfully separate from
society, and toward a more critical understanding of nature whereby ecology, politics, and modernity
are inextricably linked. Combining archival research conducted in eastern Germany with musical
analysis, this research elucidates the expressive capabilities unique to contemporary environmental
music. In doing so, it evinces how music can communicate and inspire novel ways of thinking about
nature and humanity’s relationship to it in the contemporary age. Most broadly, this research
simultaneously insists upon the inseparability of environment, history, and politics, and upon the

integrality of the arts in scholarly interrogations of human-environment entanglements.

School of Natural Sciences

Miles Gantcher
Project Title: A Maximum Entropy Polymer Model Predicts the Architectural Effects of Genetic

Structural Variations.
Mentor: Jose Onuchic

Abstract: Noncoding structural variations (SVs) exert deleterious phenotypic effects by remodeling
chromatin architecture. The nonlinear nature of the remodeling process makes case-by-case
prediction of SVs’ effects arduous. This study employs MiChroM, a maximum-entropy polymer
model, to systematize the prediction of the architectural effects of SVs. MiChroM trains a pairwise
potential matrix on a Hi-C contact map to build an in-silico model of a genomic locus. By applying
SVs to our simulated polymer, we investigate the architectural mechanisms involved in SV-associated
phenotypic alterations. As our procedure predicts the effects of SVs by training on a wild-type
contact map, it does not require Hi-C data from SV-bearing tissue.

We benchmark our model on a well-characterized set of six limb-development-associated structural
variations at the EPHA4 locus. Our model correctly predicts changes in key ectopic, disease-causing
enhancer-promoter interactions. Analysis of structural ensembles reveals architectural reorganization
consistent with prior hypotheses for this set of mutations. To enhance predictive capacity, we
develop contact matrix adjustment techniques grounded in polymer physics and chromatin folding
theory. We also employ a simultaneous kinetic/thermodynamic model of chromatin folding by
simulating chromatin organizing motors on the polymer. Comparisons of the adjusted-
thermodynamic and kinetic/thermodynamic approaches highlight fundamental principles of genome

architecture organization.

With these mutations as a successful benchmark, we turn our model’s predictive capacities to
previously un-simulated structural variations. We predict the effects of serial genomic inversions to
an epigenetically complex domain near the EPHA4 locus, and of various SVs to an entirely distinct
locus. Our predicted SV contact maps reproduce expected ectopic interactions and predict key
phenotype-influencing contacts, demonstrating the transferability of this procedure. This procedure
enables predictions of the architectural effects of SV at high resolution based solely on already-
published WT contact map data. It thus opens up new avenues for laboratory and clinical



investigation of genetic disease.

Ignacio Quiroz Vargas

Project Title: Gravitational Dark Matter from Cutvature in a Compact Universe
Mentor: Andrew Long

Abstract: Despite decades of searches, the nature of dark matter remains unknown. This motivates
studying alternative ways dark matter could have been produced in the early universe. One such
mechanism is cosmological gravitational particle production (CGPP), where the rapid change of
spacetime at the end of inflation creates particles through gravity alone. In this work, I study how
spatial curvature affects CGPP for scalar fields by solving the mode equations in closed (positive
curvature) and open (negative curvature) expanding universes and computing the resulting particle
spectra and dark matter abundances. I find that in the positive and negative curvature cases,
curvature can produce noticeable corrections and modify the predicted relic abundance. These results
improve predictions for gravitationally produced dark matter and help clarify when this mechanism

can explain the observed dark matter abundance.

Sophiya Sami
Project Title: Impact of Age on Autologous Stem Cell Transplantation for AL Amyloidosis

Mentor: Dr. Muzaffar Qazilbash; Dr. Samer Srour

Abstract: High-dose chemotherapy with autologous stem cell transplantation (ASCT) for light chain
amyloidosis (AL) patients is associated with improved outcomes. Older AL patients frequently
present with more advanced disease and have generally inferior outcomes compared to younger
patients. We aimed to explore the impact of age on survival outcomes for AL patients who
underwent ASCT at our institution.

All consecutive patients with AL who underwent their first ASCT between 09/2005 and 11/2021,
using a single agent melphalan conditioning regimen, were included. Primary endpoints were
progression-free survival (PFS) and overall survival (OS).

One-hundred-and-seventy-nine patients with a median age of 61 years (range, 27-77) were identified.
Among these 102 (57%) were in the older age group (=60 years) and 77 (43%) were in the younger
age group (<60). Overall, there were no notable differences in baseline patient/disease
characteristics. The 5-year PFS and OS for all study patients were 49% and 72%, respectively. The 5-
year PES for patients 260 was 44% compared to 55% for patients <60 (p=0.1022). The 5-year OS
rate for patients =60 was 66% versus 80% for patients age <60 years (p=0.0081). Age and variables
with p-value <0.15 in univariate analyses were included in multivariable analyses (MVA) for OS
(HCT-Comorbidity Index, Beta-2 microglobulin, Cardiac Involvement, Revised Mayo Staging). Age
260 (HR: 3.075; 95% CI: 1.374-6.884; p=0.0063) and Revised Mayo Stage I11/IV (HR: 2.576, 95%



CI: 1.145-5.796; p=0.0221) were significantly associated with inferior OS in MVA. In a subgroup
analysis stratifying patients by age and Revised Mayo Staging, patients age =60 with Mayo Stage
III/1V had significantly inferior 5-year PFS/OS of 27%/37% vs 53%/77% for those in the same age
group but with Mayo Stage I/11 (p=0.02 for PFS; p=0.0012 for OS).

For AL patients undergoing ASCT, our findings suggest that older patients with Mayo Stage 1/11
have excellent long-term outcomes. Revised Mayo stage III/IV combined with age 260 years were

predictive of poor outcomes, warranting alternative treatment strategies for these patients.

Jordan Ruben Altman
Project Title: Whole-Brain Circadian Rhythmicity Found in Intracranial Human Neural Oscillations

Mentor: Dr. Nicole Provenza

Abstract:

We recently used recording-capable DBS devices to show that circadian rhythms are present in
targets used for obsessive-compulsive disorder (OCD) and Tourette syndrome (Provenza et al.
Nature Medicine 2024). In OCD, circadian power variation was also shown to reflect symptom
improvement. However, the extent to which neural circadian periodicity is present across the whole
brain, and whether rhythmicity spans multiple frequency bands, remains limited.

We utilized 24/7 continuous intracranial time-seties recordings to characterize the presence of
circadian rhythmicity in different frequency bands across multiple brain-regions.

We recorded local field potentials (LFP) from 21 patients with epilepsy using sEEG electrodes over
4-11 days in the Epilepsy Monitoring Unit. We computed spectral power density across 3,466
channels (panel c¢) (mean=165%36 within each patient). We calculated mean power within canonical
frequency bands in 10-minute intervals and then quantified longitudinal power rhythmicity within
day and across multiple days for all frequency bands (panel a). We compared against shuffled time-
series to test for significance and fit a cosinor model to estimate the dominant phase of circadian

power (panel d).

92.6% of all channels were significantly modulated by a circadian rhythm (panel b) with a circadian
power coefficient higher than mean shuffled power (p<0.001). Across channels, we observed
strongest circadian modulation in the delta band (97% of channels), while gamma showed least
strong modulation (88% of channels). Time-of-day-dependent power was distributed across all target
regions and patients as a frequency-dependent distribution with peaks at 3 a.m. and 2 p.m. (panel d).

Our results show that the majority of brain regions present robust circadian rhythmicity. The
frequency-specific modulation indicates further distinct neurophysiological processes that
differentially inherit circadian dynamics. Our results have implications for the development and
current application of adaptive chronic neuromodulation, as any neural biomarkers must be

considered in the context of the circadian state.



Iris Li
Project Title: PERK Inhibition Induces Gastric Paligenosis Through Secretory Cell Injury

Mentor: Thanh Nguyen

Abstract: Paligenosis is a regeneration program in which mature, post-mitotic cells re-enter the cell
cycle following injury to aid in tissue repair. In many adult organs, including the stomach,
professional stem cells are limited or absent, so paligenosis enables differentiated cells to self-
repopulate tissue without relying on stem cells. High-dose tamoxifen is typically used to induce this
process, but cellular resistance and its dual use in activating Cre-recombinase created experimental
confounds. Therefore, this study aimed to identify an alternative compound to trigger paligenosis.

Specifically, this investigation focused on GSK2606414 (PERKI), an inhibitor of the PERK-
integrated stress response pathway. Targeting this pathway is of clinical interest because chronic
activation or dysregulation of PERK has been implicated in cancer progression, chemotherapy
resistance, and metabolic reprogramming. While PERKi has emerged as a promising anti-cancer
agent, previous literature revealed that it can cause off-target toxicity in pancreatic acinar cells. Thus,
because gastric chief cells share a similarly expansive rough endoplasmic reticulum to support high
secretory output, it was hypothesized that PERK inhibition would disrupt ER homeostasis in the
stomach, inducing injury and pathogenesis.

To validate this hypothesis, adult mice were treated with PERKi and analyzed at 24, 48, and 72
hours. Histological analysis revealed significant parietal cell loss and strong expression of
proliferation markers (Ki67, BrdU). Crucially, Ki67 colocalized with chief cell markers, confirming
mature secretory cells re-entered the cell cycle. RT-qPCR and immunostaining demonstrated elevated
Sox9 (a metaplasia marker) and downregulation of chief and parietal cell-specific genes. Interestingly,
deleting PERK in parietal cells did not prevent the phenotype, suggesting PERKI affected multiple
gastric cell types, potentially via off-target mitochondrial toxicity. Supporting this, the proton pump
inhibitor omeprazole alleviated the parietal cell injury, highlighting a potential combination therapy to
mitigate gastric damage.

Ultimately, in vivo models using agents like PERKi provided a rapid, consistent, and reversible
alternative to slow chronic infection models (e.g., H. pylori) for studying gastric regeneration. While
the experimental PERKi dosage exceeded that of approved ER stress inhibitors, presenting a clinical
translation limitation, this model offered an accessible approach to dissecting early regenerative
events, informing the development of safer therapeutic strategies.

Alisha Sankhe

Project Title: Characterization and Mitigation of Movement-Based Electrical Artifacts in
Bidirectional Deep-Brain Stimulation Data

Mentor: Dr. Nicole Provenza; Dr. Tomasz Fraczek



Abstract: Decades of deep brain stimulation research have transformed how we treat neurological
disease, yet a fundamental problem persists: we still cannot reliably separate brain signals from noise
resulting from everyday patient movement. Bidirectional DBS platforms enable simultaneous neural
sensing and stimulation, allowing long-term recording in naturalistic settings — but movement-
related artifacts often obscure underlying brain signals. Their prevalence and intensity appears to vary
substantially across patients, suggesting individual or device-related factors contribute to artifact
generation.

This project aims to characterize movement artifacts in bidirectional DBS recordings, identify factors
contributing to inter-patient variability, and propose engineering-based mitigation strategies.
Motivated by prior successful mitigation of stimulation artifacts through device setting manipulation
and movement artifact mitigation in EEG, this work applies similar approaches to inform future
DBS system design.

Aim 1: Characterize movement artifacts in bidirectional DBS recordings

Using an existing dataset of neural recordings from DBS patients performing standardized
movements, artifact metrics including shape, duration, frequency content, amplitude, and magnitude
will be quantified and compared to neural activity. Time-frequency analysis will identify artifact
signatures that distinguish them from genuine neural signals, enabling better differentiation from
other artifact types and improving data clarity.

Aim 2: Assess inter-patient variability in movement artifact prevalence and severity

Patient demographic data and system model differences will be compared against artifact metrics
from Aim 1 to identify predictors of high artifact levels. Understanding the sources of inter-patient
variability will enable more tailored mitigation strategies and improve overall artifact characterization.
Aim 3: Propose and evaluate strategies for mitigating movement artifacts

Based on characteristics identified in Aims 1 and 2, mitigation approaches including signal processing
techniques and system engineering modifications will be developed and evaluated. Effective
mitigation is essential for improving neural recording quality.

Significance

Understanding and mitigating movement artifacts is critical for improving neural data quality from
bidirectional DBS systems. This is especially relevant for adaptive DBS (aDBS), which reads and
adjusts neural activity in real-time — where artifact contamination directly compromises closed-loop
performance. This project contributes to producing the most accurate possible representation of
neural activity in real-world conditions.

Alex Little
Project Title: Enhanced PET Degradation and Stability in Engineered P. sakaiensis Revealed
Through Longitudinal Biodegradation Assays

Mentor: Dr. Felipe-Andrés Piedra

Abstract: Plastic pollution serves as an imminent threat to biological and environmental systems

worldwide. Every year, megatons of plastic polymers are released into the environment, circulating



and accumulating within biotic systems. Chemically inert, these materials are slow to degrade, so
there exists a need for sustainable waste management technologies to mitigate the accumulation of
micro- and nano-plastics (MNPs) in the environment. As these materials grow increasingly pervasive,
evolution has enabled living systems to exploit their presence as a novel source of carbon. The
present work seeks to optimize the efficacy of Piscinibacter sakaiensis (P. sakai), a Gram-negative
bacterium capable of complete enzymatic degradation of polyethylene terephthalate (PET). Through
recombination-based genetic engineering, we produced an edited strain of P. sakai containing an
additional mutant copy of the PETase gene. The mutant copy, FAST-PETase, contains five point-
mutations for improved activity and stability. Through longitudinal biodegradation studies, we
demonstrate accelerated degradation of amorphous PET by the engineered strain with improved
thermotolerance relative to the wild-type P. sakai. At all assessed temperatures, the engineered strain
consistently degraded PET faster, the performance gap between strains increasing with temperature.
Peak efficacy occurred for both strains at 351 C, resulting in an 11% gap between engineered and
wild-type P. sakai. We report a maximum average degradation rate of 0.28 mg per square centimeter
per day from the novel engineered strain. Our results demonstrate the ability to precisely engineer the
P. sakai genome for improved PET metabolism, prompting further investigation into the use of
genetic editing for rapid polymer degradation.

School of Social Sciences

Joshua Yu

Project Title: The Role of Religious Orientation in Complicated Grief and Depression Symptoms
among Bereaved Spouses: A Mixed Methods Study

Mentor: Sabrina Cuauro

Abstract: Bereavement is a common and often life-changing event. However, an inability to
overcome loss can potentially result in complicated grief and depression symptoms. While religion
and its role in the bereavement process has been investigated thoroughly, its mental health effects
have not been widely studied. Religious orientation examines individuals’ motivations for pursuing
spiritual experiences, categorized into intrinsic, extrinsic-personal, and extrinsic-social orientations.
This study examines religious orientation and its association with complicated grief and depression
symptoms among individuals who recently lost a spouse, specifically through the lens of the Dual
Process Model of Grief. We conducted a longitudinal, mixed-methods study with 52 participants
who have experienced a recent loss of a spouse. Overall, religious orientation was not associated with
complicated grief and depression symptoms with the exception of the extrinsic-personal orientation,
which was associated with more symptoms of complicated grief symptoms and being at risk for
clinically significant levels of complicated grief. Qualitatively, we found 5 common themes in the data
that facilitate coping with grief including beliefs in the afterlife, subjective connection with the
deceased, prayer engagement, conviction of God’s support/sovereignty, and having robust
involvement in church/church community. We then categorized these themes into their respective
religious orientations for further insights. The findings of this study reinforce the role religion plays
in coping with grief and highlight how differing aspects of religiosity can contribute to adaptive



coping. This knowledge can be used to develop faith-based interventions to best support people of
faith in the face of grief.

Yasmin Sharpe and Ahi Ajayan
Project Title: From Culture to Emotion: The Effects of Anxiety, Depression, and Ethnicity on

Emotional Memory
Mentor: Stephanie Leal

Abstract: Both anxiety and depression have been seen to influence memory. Past research on
depression has shown that it can lead to memory impairments creating a negativity bias where
negative stimuli is remembered over positive or neutral stimuli. Past research on anxiety has been
seen to lead people to better remember threating stimuli over or neutral and positive stimuli. While
this trend has been extensively studied, little is known on whether it is universal across cultures. Past
studies have shown that Latinos tend to assign valanced (negative and positive) stimuli as more
emotionally charged than non-Latinos.

Our current study took these findings and aimed to expand our understanding of how anxiety impact
emotional memory performance cross-culturally. To do so, we used an Emotional Mnemonic
Discrimination Task (eMDT), which measures the ability to accurately discriminate between similar
and repeated stimuli in memory. We also utilized high-resolution functional Magnetic Resonance
Imaging (fMRI) to measure brain activation patterns when remembering these stimuli.134 Latino
(N=67) and non-Latino (N=67) participants completed the eMDT while in the fMRI scanner. The
specific regions of interest were the hippocampus, which is associated with memory, and the
amygdala, known as the emotional center of the brain. Participants also completed a set of
questionnaires including the Beck Anxiety Inventory (BAI) or Geriatric Anxiety Scale (GAS)
depending on age, to assess the severity of anxiety symptoms within participants. Our analysis looked
at differences in memory performance and brain activation across ethnic groups and across anxiety
symptoms. Our results indicated a significant correlation between depression and anxiety scores and
emotional memory performance, where participants with higher BDI and anxiety scores showed
better memory discrimination for negative images compared to positive images, with Latinos tending
to have higher depression and anxiety scores. We also found that depressed participants, regardless
of ethnicity, performed had better overall memory performance than their non-depressed
counterparts when collapsing across emotion. Neuroimaging results also showed that non-Latinos
had higher levels of activation in the amygdala when presented with negative images, but Latinos
showed higher activation in the hippocampus when shown positive and negative stimuli, regardless
of depression or anxiety scores. Overall, this study contributes to the larger literature with a more in-
depth understanding of cross-cultural differences within memory performance, where we show that
trends in behavioral and brain responses for emotional stimuli are not universal cross-culturally nor
across mood disorders. We hope this work highlights the importance of recruiting diverse
populations for cognitive studies and lays the groundwork for a larger emphasis on the cultural

complexities within cognitive functioning in future research.




Sharon ""Shay' Olaifa and Catherine Cook
Project Title: Highlighting Environmental Injustice in Houston’s Fifth Ward Through Oral History

Mentor: Lisa Spiro, Carrie Masiello, and Weston Twardowski

Abstract: Houston’s Fifth Ward is central to Black social, political, and cultural life in Houston. It
raised leaders such as Barbara Jordan, Mickey Leland, and George Foreman, reflecting both
extraordinary achievement and entrenched inequality. That tension is evident in several cancer
clusters concentrated in the neighborhood—clusters tied to decades of industrial expansion and
racialized development.

Accessing records about this contamination is often opaque and bureaucratically complex, limiting
community advocacy. Over the past 17 months, we developed a community-centered public archive
at the Woodson Research Center through the Fondren Fellows Program. The Creosote
Contamination Collection preserves historical documents and oral histories, positioning residents as
producers of social knowledge about environmental harm.

From 1899 to 1984, the Southern Pacific Transportation Company used creosote—a known
carcinogen—as a wood preservative, creating a plume that contaminated soil and groundwater in
Fifth Ward. Designated a cancer cluster in 2019, the area remains a site of contested remediation.
Industrial encroachment and disruptive urban planning—including the disturbance of a historic
Black cemetery—illustrate how environmental governance has marginalized Black health and
autonomy.

As environmental sociologist Robert Bullard notes, life expectancy in Houston can vary by over 20
years by zip code, with race a primary predictor of exposure to risk. These disparities are structurally
produced through racialized land use and uneven political power.

Drawing from our archive, this paper argues that environmental injustice and embodied harm are
central to Fifth Ward’s transformation. Integrating oral history, archival research, and environmental
justice theory, this project contributes to the social sciences by showing how structural racism
becomes inscribed in land, bodies, and opportunity—and how community memory functions as

resistance.

Jenna Reich
Project Title: From Capital to Courthouse: Evaluating the Effect of Texas House Bill 351 on Class
C Misdemeanor Outcomes

Mentor: Brielle Bryan

Abstract: Recent work on fine-only offenses highlights their disproportionate impact on
underrepresented communities and role in perpetuating the criminalization of poverty. In 2017, the
Texas Legislature passed House Bill 351 to mitigate some of the most severe consequences of fine-
only charges, but the impact of this policy has yet to be tested empirically. This study contributes to
the literature on state-to-local policy implementation by examining the uneven impact of HB 351
across Texas municipalities. Using data from the Texas Office of Court Administration on 952



municipalities from 2013 to 2021, this paper evaluates the effect of policy change on the use of
alternative sanctions in Class C Misdemeanor cases. Findings indicate that HB 351 is ineffective in
the aggregate; however, the policy is associated with an increase in community service provisions
prior to the COVID-19 pandemic. Additionally, findings suggest heterogeneous effects of the policy
across Texas, with courts of record being more likely to respond favorably to policy change. I argue
that effective policy implementation is more likely in municipalities with greater government
oversight. These results carry important implications for the uneven reach of legal reform and

highlight the need for more granular data on low-level criminal legal contact in Texas.

Aisha Khemani
Project Title: What Drives Political Belief Change? Joint Effects of Cognitive Flexibility, Anxiety,
and Message Framing

Mentor: Dr. Bartlett Moore IV

Abstract: Rising political polarization shapes how citizens interpret new information, making it
critical to understand when individuals revise political beliefs rather than become more entrenched.
Although cognitive traits, emotional dispositions, and message framing each influence political
reasoning, they are rarely examined together despite operating simultaneously in real political
communication environments. This study examines how cognitive flexibility, trait anxiety, and
message framing jointly shape political belief updating. A sample of 146 participants completed
validated measures of cognitive flexibility, trait anxiety, and political ideology before participating in a
tully crossed within-subjects experiment in which they evaluated policy vignettes that varied in
message framing (emotional vs. logical appeals) and directional arguments (liberal vs. conservative
positions). Participants reported their policy attitudes before and after each vignette, allowing belief
updating to be measured as changes in policy evaluations. Results indicate that greater cognitive
flexibility was associated with increased belief revision, particularly when messages were logically
framed. In contrast, higher trait anxiety was associated with reduced belief change, especially under
emotionally framed messages that heightened threat sensitivity and identity-protective reasoning.
Emotional appeals amplified polarization among participants with strong pre-existing ideological
commitments, whereas logical framing produced more balanced belief updating across ideological
groups. A significant three-way interaction further revealed that polarization was strongest when
emotionally framed messages were presented to highly anxious participants with strong ideological
commitments. By integrating psychological traits with communication context, this research
advances theories of motivated reasoning and identifies conditions under which political
communication can encourage belief revision and more constructive dialogue across ideological
divides.




