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Gauri Agarwal, M.D., F.A.C.P., is the Associate Dean for Curriculum and Associate Professor
of Medicine, Medical Education, Informatics & Health Data Sciences at the University of
Miami Miller School of Medicine. She also serves as the course director for the Medical
Education Senior Elective. She obtained her undergraduate and medical degrees at the
University of Miami (UM) as part of the six-year Honors Program in Medical Education. She
completed residency training in internal medicine at Northwestern University and the
University of Pittsburgh and served as chief medical resident at the University of Pittsburgh.
Dr. Agarwal has been on the faculty at the University of Pittsburgh and Harvard Medical
School prior to returning to the University of Miami in 2007, where she has been inducted
into the Gold Humanism Honor Society, Alpha Omega Alpha, and the Iron Arrow Honor
Society. She has developed, directed, and taught numerous courses at the medical school.
Dr. Agarwal has an interest in the medical humanities and founded Obliterants, the medical
school's first humanities journal. She serves as the faculty advisor for the magazine and for
UM'’s chapter of the Gold Humanism Honor Society. She has won many school, regional,
and national teaching awards, including the American College of Physicians (ACP) Medical
Educator Award. In 2017, she received the Leonard Tow Award for Humanism in Medicine.
Nationally, she chaired the Cell Biology and Physiology Item Writing Committee for the
National Board of Medical Examiners and has led national board review courses for
practicing physicians for the ACP. Dr. Agarwal'’s research interests are medical education and
medical humanities. In 2023, as a Gold Humanism Scholar for the Harvard Macy Program,
she developed a curriculum on the intersection of artificial intelligence and the medical
humanities. She recently published the first module on the AAMC’'s MedEd Portal on
artificial intelligence for health professions students, an AMEE guide on implementing
medical humanities programs, and a research study on Al ethics in NEJM Al. She is a
proponent for thoughtful integration of innovative technology in curricula and recently
received a NIH grant to implement a virtual reality curriculum for medical and nursing
students.







Afshin Asadi

Ph.D. Student in Industrial Engineering

D2LDM: A Dual-Stage Latent Diffusion Framework
for Transferable Demand Forecasting

Reliable demand forecasting is essential for efficient resource management and cost optimization, yet
remains challenging under nonstationary dynamics, distributional shift, and the need for calibrated
uncertainty. Recent diffusion-based forecasters model stochastic temporal behavior effectively, but
most operate in the observation space, where high dimensionality and strong cross-variable
correlations make noise injection inefficient, sampling slow, and adaptation across domains costly.
This paper presents D2LDM, a dual-stage latent diffusion framework for probabilistic multi-horizon
demand forecasting. In Stage I, a statistics-aware temporal autoencoder compresses multivariate
time-series blocks, including target and contextual variables into a compact latent trajectory, yielding
a structured representation that preserves temporal dependencies while substantially reducing
dimensionality. In Stage II, a Transformer-based conditional diffusion denoiser model’s future latent
trajectories conditioned on historical context and known covariates. By shifting diffusion from the
observation domain to a compact latent space, D2LDM enables more efficient noise injection and
faster latent sampling, while maintaining expressive stochastic modeling and coherent multi-horizon
generation.

Importantly, the same latent manifold learned in Stage I supports domain-invariant representation
learning, enabling efficient cross-domain adaptation by fine-tuning only the latent diffusion forecaster
under limited target data. Experiments on public benchmarks and cross-user electricity demand
forecasting demonstrate improved long-horizon accuracy, calibrated uncertainty, and efficient
adaptation compared with observation-space diffusion and standard forecasting baselines.

Author(s): Afshin Asadi, Ramin Moghaddass



Alyssa Cornista

Ph.D. Student in Microbiology and Immunology

Tumoral IL-33/ST2 Sighaling Drives Immune
Escape through Reduced Antigen Presentation

Immune checkpoint blockade (ICB) therapy delivers promising clinical results in colorectal cancer
(CRC), especially in microsatellite instability high (MSI-H) patients; however, the majority of total CRC
patients (up to 85%) have a microsatellite stable (MSS) tumor phenotype, which are poor responders
to ICB. Therefore, there is a need to identify other checkpoint targets associated with the tumor
microenvironment and uncover their mechanism of action. We propose to investigate the IL-33/ST2
pathway expressed on tumor cells as a potential cancer immunotherapy target. Multiplexing was
done to define ST2 (Stimulation 2, interleukin-33 receptor) expression in human CRC tissue samples.
The inhibitory effects of ST2 were assessed using both patient derived organoids co-cultured with
autologous T cells as well as murine subcutaneous and orthotopically transplanted models in WT,
TCRbeta"®, and ST2*° mice. Endoscopy-guided injection of tumor cells is used to study
microenvironmental changes. We performed single-cell RNA sequencing on orthotopically implanted
CRISPR/Cas9-edited tumor cells to identify the mechanism of action. Sequencing results were
validated using an array of in vitro experiments. Advanced spectral flow cytometry (CYTEK) was used
to study tumoral ST2 expression and its effect on T cells. Our data show that tumor cells have ST2
expression, both in murine and clinical samples. Particularly, we demonstrated ST2 to be prominently
expressed on MSS tumors. Activation of tumoral IL-33/ST2 signaling protects tumor cells from T-cell-
mediated killing. Functional studies showed reduced antigen presentation, driven by reduced
immunoproteasome activity, and leading to the observed T-cell killing escape. Removing tumoral ST2
signaling using CRISPR/Cas9-gene editing leads to significantly reduced tumor growth and increased
infiltration of T cells, with a reduced terminally exhausted profile. Our findings suggest that tumoral
ST2 signaling drives immune escape through a reduced antigen presentation and could serve as
checkpoint target for CRC immunotherapy.

Author(s): Alyssa Mauri Cornista, Tao Yu, Zhuolong Zhou, NikSa Roki, Alberto Sigler, David Meyer Suissa, Haniyeh
Eyvani, George Earl Sandusky, Rimpi Khurana, Yan Guo, Molly Dalzell, Shyamananda Singh Mayengbam, Prasenjit
Dey, Christine Rafie, Erietta Stelekati, Jashodeep Datta, Saratchandra Singh Khumukcham, Jatin Roper, Nivedh
Paluvoi, Sandro Satta, Daniel Bilbao Cortes, Alejandro Villarino, Kevin Van der Jeught



Amber Balda

Ph.D. Student in Epidemiology

Molecular Subtype-Specific Patterns of Breast
Cancer Survival Across Racial and Ethnic Groups
in Florida

Background: Distribution of molecular subtypes across racial and ethnic groups differ and have a significant
impact on prognosis and treatment modalities. Previous analyses have not fully integrated receptor status,
limiting the evaluation of how tumor biology intersects with sociodemographic factors in shaping breast cancer
specific survival (BCSS). Consequently, characterization of disparities remains insufficiently understood.
Purpose: This study assessed differences in BCSS among women in Florida, accounting for molecular subtypes.
Methods: Data from the Florida Cancer Registry were used to estimate survival among cases diagnosed
between 2011 and 2017. Special attention was given to the four main molecular subtypes defined by hormone
receptor (HR+/—; Estrogen/Progesterone) and HER2 status, with an additional focus on the two most common
molecular subtypes, HR+/HER2- and triple-negative breast cancer (TNBC). BCSS was assessed using Kaplan-
Meier curves and multivariable Cox regression, adjusting for age, race/ethnicity, stage at diagnosis, poverty
level, insurance status, tobacco use, surgery, marital status, and urbanicity.

Results: There were 99,919 cases included in the analysis, of which Black women had the highest prevalence
of TNBC (22.7%) followed by Hispanics (12%). Compared with White women, mortality risk was higher for
Black (HR=1.35; 95% CI: 1.27-1.44), Asian/Pacific Islander (API) (HR=1.19; 95% CI: 1.03-1.37), and Hispanic
women (HR=1.08; 95% CI: 1.02-1.15). Elevated risks were observed for current smokers, unmarried women,
and patients with TNBC (HR=3.07; 95% CI: 2.91-3.23) compared with HR+/HER2- cases. Disparities were
greatest in HR+/HER2- disease, where API and Black women faced 31-46% higher mortality. In TNBC, excess
risk persisted for Black women but not for API cases.

Conclusion: With receptor-level data now available, this study shows that disparities are shifting: Hispanic and
API women, who previously showed survival comparable or better than White women, now face significantly
worse outcomes. Most concerning is that these disparities are greatest in subtypes with better prognosis and
effective therapies. Addressing these widening inequities requires equitable access to effective therapies and
strategies to mitigate the combined impact of tumor biology and systemic barriers to care. Additional research
is needed to better characterize heterogeneity within subgroups and their distinct clinical trajectories.

Author(s): Amber Balda; Hannah M. Cranford; Paulo S. Pinheiro
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Annu Joji

Ph.D. Student in Chemistry

Synthesis of Red-Emissive Carbon Dots from
Benzothiazoline Salts for Bioimaging

Near-infrared (NIR) fluorophores are indispensable tools in biomedical imaging due to their ability to
penetrate deep tissue, minimize background autofluorescence, and enhance signal-to-noise ratios.
Despite their utility, conventional organic dyes often exhibit limitations such as photobleaching, poor
aqueous solubility, and limited brightness, which restrict their long-term use in biological
environments. To overcome these challenges, this study focuses on the design, synthesis,
purification, and characterization of benzothiazoline salt derivatives as red-emissive precursors for
carbon dot (CD) fabrication.

Benzothiazole-based scaffolds were selected based on their well-documented bioactivity and tunable
photophysical properties. A series of benzothiazoline salts were synthesized and structurally modified
to achieve red-shifted emission by narrowing the HOMO-LUMO energy gap, thereby enabling
fluorescence in the NIR region. These small-molecule fluorophores were then employed as
precursors in a bottom-up carbon dot synthesis approach, yielding nanomaterials with enhanced
photostability, aqueous dispersibility, and desirable emission characteristics. The resulting carbon
dots were subjected to comprehensive characterization using UV-vis spectroscopy, fluorescence
spectroscopy, dynamic light scattering (DLS), and transmission electron microscopy (TEM) to confirm
their optical properties, size distribution, and surface morphology. Spectral analysis revealed
consistent red emission profiles, validating the successful incorporation of benzothiazoline-derived
chromophores into the carbon dot. This work expands the molecular toolkit available for red-emissive
carbon dot development and demonstrates the feasibility of using benzothiazoline salts as versatile
building blocks for bioimaging nanomaterials. The synthesized carbon dots show promise for future
applications in fluorescence-guided imaging, in neurosurgery and targeted delivery systems, where
stable, observable bright NIR emission is critical.

Author(s): Annu Joji, Robin Pyait, Gabriela M. Lopez, Roger M. Leblanc



Ashfia Tasnim

Ph.D. Student in Chemistry

Designhing Stable Gold-Silver Alloy Nanoparticles
for Plasmon-Assisted Catalysis

Metal nanoparticles are widely used in catalysis due to their high surface area and tunable optical and
electronic properties. Although silver nanoparticles have high plasmonic and catalytic activity, they are easily
oxidized in ambient environments, which causes instability and performance degradation. Gold has lower
reactivity but better chemical stability. Gold-silver alloy nanoparticles provide a promising strategy to balance
catalytic functionality and long-term durability; however, the mechanisms controlling their stability are still not
fully understood.

In this study, we use correlated single-particle characterization methods to examine the optical and structural
stability of gold-silver alloy nanoparticles. We synthesized gold-silver alloy nanoparticles through citrate
mediated co-reduction and characterized them by UV-visible spectroscopy and scanning electron microscopy
- electron dispersive spectroscopy (SEM-EDS) to confirm size, morphology, and composition-dependent
plasmonic behavior. We validated the stability and characterization methods of the gold-silver alloy
nanoparticles using gold nanorods synthesized via seed-mediated growth as stable reference standards.

We monitored the plasmon resonance of individual nanoparticles over time under ambient lab conditions using
single-particle dark-field scattering spectroscopy. This approach enables direct assessment of spectral shifts,
variability, and aggregation effects that are often obscured in ensemble measurements. In addition, we
controlled the particles’ exposure to oxygen and water to probe oxidation-induced changes in plasmon
response, where resonance shifts and linewidth variations serve as indicators of surface oxidation and charge-
transfer processes.

Our results show that 0.5:0.5 Au:Ag mole ratio nanoparticles exhibit noticeable plasmon resonance drift under
ambient conditions over the course of many days with particle-to-particle variations. Ongoing work extends
this study across multiple alloy compositions, environmental conditions, and correlated optical stability with
post-measurement SEM analysis.

This study establishes a solid foundation for assessing oxidation and charge-transfer effects in alloy
nanomaterials by combining controlled synthesis with structural and single-particle optical characterization.
These insights provide practical design principles for gold—-silver catalysts that combine enhanced stability with
functional catalytic performance under ambient operating conditions.

Author(s): Ashfia Tasnim, Jyotirban Dey, Dipto Das, Stephen A. Lee



Brandon Leon

Ph.D. Student in Cancer Biology

Glioblastoma Derived Glutamate Drives Tumor-
Associated Astrocyte Reactivity

Tumor-associated astrocytes (TAAs) are a key component of the glioblastoma (GBM) tumor
microenvironment (TME) and exhibit a reactive phenotype that provides cancer cells with metabolic
support, enhances TME immunosuppression, and increases tumor treatment resistance. However,
the mechanisms that drive TAA reprogramming remain poorly understood. Previous studies showed
that GBM cells secrete supraphysiologic levels of glutamate into the TME via the cystine-glutamate
antiporter, SLC7A11, and that autocrine glutamate signaling enhances GBM cell invasion and
proliferation. Nevertheless, the potential role glutamate in reshaping the TME remains unexplored.
Astrocytes are critical regulators of glutamatergic homeostasis in the brain. They express a range of
glutamate transporters, receptors, and metabolic enzymes positioning themselves as a nexus of
aberrant glutamate signaling in GBM.

We found that glutamate increases both astrocyte proliferation and the expression of reactive
astrocyte markers, including complement component 3 (C3). Additionally, mouse and patient-derived
GBM cell models secrete varying levels of glutamate dependent on their SLC7A11 expression. In GBM
patients, SLC7A11 expression correlates with reactive astrocyte marker expression. When co-
cultured with astrocytes, GBM cell lines that secrete high levels of glutamate more robustly induce
reactive astrocyte marker expression and proliferation than those with lower glutamate secretion.
Furthermore, pharmacological inhibition of SLC7A11 mitigates reactive astrocyte induction by high-
but not low-glutamate-secreting cancer cells. Finally, co-implantation of GBM cells with astrocytes
accelerated tumorigenesis, while C3 knockout mice have elongated GBM survival compared to wild-
type controls. Collectively, this study defines a novel role for SLC7A11-dependent glutamate signaling
in TAA reprogramming and identify therapeutic targets that disrupt GBM-TME interactions to improve
patient outcomes. Future studies will investigate how aberrant glutamate signaling endows
astrocytes with pro-tumorigenic properties, such as promoting GBM cell proliferation, migration,
stemness, and resistance to therapy.

Author(s): Brandon Ledn, Jonathan Mitchell, Asmita Pathak, Oriana Teran Pumar, Pedro Henrique
Assenza Tavares Coroa, Dionysios C. Watson, Defne Bayik



Charles Gagbe

Ph.D. Student in Nursing Science

How Does Race, Sexual Identity and Sexual Orientation
Influence Experiences of Mistreatment and Discrimination
of LGBTQ+ Adults in Miami-Dade County?

Background: LGBTQ+ adults continue to experience a disproportionate burden of physical and mental health
conditions. Despite being a priority population for HIV prevention and numerous public health initiatives, they
continue to experience discrimination and mistreatment when seeking healthcare resulting in poorer health
outcomes. Miami-Dade County, is one of the most racially diverse metropolitan areas in the United States and
home to a vibrant LGBTQ+ population. This offers a critical context for examining how race, gender identity,
and sexual orientation jointly influence experiences of mistreatment and discrimination at healthcare settings.
Methods: An electronic survey as part of a community needs assessment (INCommUNITY- UM IRB Study
ID:20231133) was administered to LGBTQ+ adults (n=300) within Miami-Dade County. Percentages and
proportions were used to summarize demographic characteristics of participants, Likert-scale measures were
used to assess mistreatment and discrimination, and ordinal logistic regression were used to estimate the odds
of experiencing mistreatment and discrimination during healthcare encounters.

Results: Participants ranged from 18-71 years (M = 32.13, SD = 9.85). Most identified as gay/leshian (65.0%)
and cisgender male (43.5%); 34.4% were non-Hispanic White. Over one-third (34.1%) reported unfair
treatment by healthcare providers, with nearly half attributing these experiences to sexual orientation (49%).
Black participants had significantly higher odds of reporting more frequent unfair treatment (OR = 2.087, p =
.008) and worse mistreatment (OR = 2.752, p = .008) compared with non-Hispanic Whites. Transgender and
non-binary participants had substantially higher odds of unfair treatment (OR = 4.027, p < .001) and
mistreatment (OR = 2.990, p < .001) compared with cisgender men. Bisexual participants had lower odds of
mistreatment than gay/lesbian participants (OR = 0.575, p =.040).

Conclusion: Healthcare mistreatment and discrimination among LGBTQ+ adults in Miami-Dade are strongly
patterned by race, gender identity, and sexual orientation. Black and transgender/non-binary individuals face
the greatest burden. Findings underscore the urgent need for culturally responsive, gender-affirming training
for healthcare providers to improve care experiences and reduce inequities among LGBTQ+ populations.

Author(s): Gagbe Charles Nukunu, Sally Pope-Smith, Jeff Pressley, Roberto L. Abreu, Anthony Olivieri,
Andrea Iglesias, Karina Alvarez Gattamorta



Chengxiang Chen

Ph.D. Student in Chemical, Environmental, and Materials Engineering

Biodegradable Poly-Lysine Crosslinked Multi-Carbonyl
Polymers as High-Performance Cathode Materials for
Sodium Batteries

As the climate crisis intensifies, developing environmentally friendly, sustainable electrode materials for
energy storage has become a global priority. Biomolecules (e.g., proteins, peptides, and amino acids) are
attractive alternatives to conventional metal oxides/hydroxides because of their intrinsic safety, low toxicity,
abundance, and facile processing. However, many organic electrodes, especially those with aliphatic
backbones, remain poorly biodegradable, complicating end-of-life waste management.

Here we introduce a new class of biodegradable cathodes: polylysine-crosslinked polycarbonyl polymers for
advanced sodium-ion and potassium-ion batteries (SIBs/KIBs). The key innovation is the simultaneous
realization of high electrochemical performance and on-demand degradability enabled by molecular design.
These polymers are synthesized by crosslinking biocompatible polylysine (PLL) with polycarbonyl dianhydrides,
including PTCDA, NTCDA, and PMDA, forming robust, insoluble networks through imide linkages between PLL
amino groups and anhydride functionalities. This architecture mitigates the dissolution issues typical of small
organic molecules in electrolytes, while biodegradability arises from controlled hydrolysis of the PLL peptide
backbone under mild acidic conditions, yielding environmentally benign amino acids and other non-toxic
products. The strategy aligns with circular-economy principles by coupling durable operation with end-of-life
decomposition.

The materials were comprehensively characterized by FTIR, solid-state NMR, TGA, SEM, XRD, and XPS to verify
structure, stability, morphology, crystallinity, and surface chemistry. Electrochemical properties were
evaluated in coin-type half-cells using CV, galvanostatic charge—discharge, rate and long-term cycling tests, as
well as GITT and EIS to probe ion transport and charge-transfer kinetics. Future in situ techniques (e.g., in situ
XRD/FTIR) will directly track ion—polymer interactions during cycling.

Preliminary results show that PLLPTCDA delivers excellent kinetics and durability: ~125 mAh g* at 0.05 A g™,
~75 mAh gt at 5 A g?, and stable operation for >1500 cycles at 1 A g* in SIBs. This performance is attributed
to the crosslinked framework, favorable nanostructure, and rapid ion diffusion, leveraging the intrinsically
stable redox activity of PTCDA while adding intrinsic biodegradability.

Overall, this work provides a versatile platform for designing high-performance, degradable organic cathodes,
advancing truly sustainable battery technologies.

Author(s): Chengxiang Chen, Bowen Zhao, Fuwu Zhang, Chao Luo






Christopher Roden

Ph.D. Student in Biology

Larval Shape and Swimming Dynamics in Sea Urchin
Larvae

Larval sea urchins are a useful system for comparing developmental morphology to whole-
organism behavior. However, the extent to which chemically-induced shape changes alter
swimming dynamics remains poorly understood. Here, we investigate whether exposure to
common environmental chemicals produces quantifiable changes in larval locomotion.
Embryos of Lytechinus variegatus were reared under control conditions or treated with
Alizarin Red S (45 pM), PFOA (300 pM), or GenX (250 pM) through early development, then
washed and recorded in seawater using 2-camera videography. Individual larvae were
tracked video analysis software and 3D trajectories were reconstructed to quantify position,
velocity, acceleration. Further derived metrics including mean speed, Net to Gross
Displacement Ratio (NGDR), and trajectory angle. Analysis showed that exposure produced
distinct and treatment-dependent changes in swimming behavior, including changes in
velocity magnitude and directionality across axes. This was likely attributed to altered
morphology and stability in the water column. Mixed-effects modeling will be used to analyze
fixed effects of treatment, axis, and their interaction while accounting for repeated measures
within trajectories. Together, these results can demonstrate that morphological perturbations
result in quantifiable changes in larval swimming. This work potentially supports a
mechanistic link between chemical effects and larval success-relevant behavior.

Author(s): Christopher Roden, Deema Abayawardena, Vivek Prakash, Athula Wikramanayake



Claudia Deveaux Garrido

Ph.D. Student in Civil Engineering

Integrating Biophysical Modeling and Community
Codesign to Predict Wave Attenuation Capacity Across
Growth Stages of Rhizophora Mangle

Coastal communities face increasing risks from wave-driven erosion and flooding, exacerbated by
climate change and intensified locally by human activities such as boat traffic. Ecosystem-based
Adaptation (EbA) approaches, including the use of mangrove forests as living coastal defenses, offer
flexible and sustainable alternatives to traditional engineered structures. Yet quantitative data on the
hydrodynamic performance of mangroves across different growth stages remain limited. The present
study evaluates the wave attenuation capacity of Rhizophora mangle (red mangroves) by combining
laboratory-scale physical modeling, field-derived structural measurements, and community co-
design. Scaled models representing young, intermediate, and mature stands were constructed using
structural parameters derived from surveys of 1227 trees across Miami-Dade County (Florida), Belize,
and the U.S. Virgin Islands. Prototype geometries, based on allometric relationships, were tested in
the SUSTAIN facility under regular waves, JONSWAP irregular waves, storm-surge scenarios, and
synthetic boat wakes with a dominant period of 2.0 s. Preliminary results for the youngest age class
show that boat wakes are attenuated by up to 18% at 99% stand density and approximately 7% at
33% density. By isolating the effects of stand density, height, and root architecture, this work
demonstrates how mangrove development stages shape wave transmission and modify protective
function through time. Integrating these hydrodynamic insights with community co-design workshops
ensures that EbA strategies reflect local priorities and site-specific needs. Overall, the findings
highlight mangroves as dynamic, scalable contributors to hybrid coastal-defense systems,
strengthening coastal resilience and supporting sustainable development in an era of growing climate
uncertainty.

Author(s): Claudia Deveaux, Sandesh Lamsal, Rafael J. Araujo, Brian Haus, and Landolf Rhode-Barbarigos



Cristina Morales

Ph.D. Student in Music Education

Tracking the Tide: Florida Middle School Chorus
Enrollment Trends (2017-2024)

This research poster examines middle school chorus enrollment trends in Florida from 2017 to 2024,
exploring potential effects of the COVID-19 pandemic and policy changes. Building on previous studies (Elpus,
2014; Elpus, 2022), this analysis uses county-level data across Florida's 67 counties to provide a
comprehensive view of middle school chorus enrollment throughout the state.

The study explores three research questions: (1) What are the overall enrollment trends at the state and
county levels, and do these show significant patterns? (2) How did the COVID-19 pandemic and Florida's post-
pandemic middle school course requirements affect chorus enrollment patterns? (3) What relationships exist
between county demographic factors and chorus program enrollment rates?

The methodology employs quantitative analysis of Florida Department of Education enrollment data covering
seven academic years (2017-2024), consistent with prior research examining music enrollments in relation to
policy changes (Elpus, 2014) and demographic factors (Salek, 2022). Statistical analysis examines
relationships between enrollment patterns and county-level demographic variables, especially socioeconomic
indicators from Title I data and free/reduced lunch percentages.

Preliminary findings show that middle school chorus enrollment across the state increased from 2017 to 2019,
with changes occurring during and after the pandemic period. The study examines whether counties with
higher percentages of economically disadvantaged students experienced different enrollment patterns, which
could indicate potential inequalities in access to music education (Abril & Gault, 2008). Geographic disparities
are analyzed to determine whether rural counties exhibit different patterns than urban counties. The analysis
also evaluates how changes in state policy on elective requirements may have affected chorus participation
rates, building on historical observations by Shockley and Irvin (1995).

The findings provide empirical evidence to support targeted advocacy for fair access to music education across
Florida's diverse counties. The data may guide how music teacher educators prepare pre-service teachers to
sustain programs in various regional settings during disruptions (Cronenberg & Williams, 2023).

By tracking enrollment patterns at the county level over this important seven-year period, this research will
add valuable evidence to music education policy discussions and lay a foundation for advocacy efforts to
strengthen middle school chorus programs, especially in potentially underserved areas.

Author(s): Cristina Morales



Daniela Neira Fernandez

Ph.D. Student in Nursing Science

Online Information-Seeking and Breastfeeding Beliefs,
Intentions, and Practices: A Narrative Review

Background: Breastfeeding is a key public health strategy with well-established benefits for infants and mothers;
however, breastfeeding rates in the U.S. remain below national recommendations. While clinical counseling is a
primary source of breastfeeding guidance, many mothers increasingly turn to online sources -including social media,
websites, mobile applications, and search engines- for breastfeeding information and support. Although prior
studies have examined online breastfeeding communities, the ways in which online information-seeking influences
breastfeeding beliefs, intentions, and practices remain insufficiently synthesized.

Purpose: This narrative review aimed to examine how online information-seeking is associated with mothers’
breastfeeding beliefs, intentions, and practices across diverse populations, using the Health Belief Model as a
conceptual lens.

Methods: A narrative review was conducted through a structured search of PubMed, CINAHL, PsycINFO, Web of
Science, and Communication & Mass Media Complete, including studies published in English or Spanish with no date
restrictions. Quantitative and qualitative primary studies were eligible if they examined mothers’ online information-
seeking related to breastfeeding beliefs, intentions, or practices.Study selection followed PRISMA guidelines.
Thirteen studies met inclusion criteria (five quantitative and eight qualitative studies).

Results: Across studies, Facebook groups were the most frequently examined platform, followed by mobile apps,
websites, and Google searches. Findings suggest that online information-seeking is associated with stronger
breastfeeding self-efficacy, more positive breastfeeding attitudes, and normalization of breastfeeding through peer
reassurance and shared experiences. Sociodemographic differences emerged, with variation in platform use,
access, and perceived credibility of information. Studies focusing on African American mothers emphasized the
importance of culturally representative online spaces to promote empowerment and reduce stigma. Few studies
applied behavioral theory, but findings aligned with HBM constructs, including perceived benefits, barriers, and self-
efficacy.

Conclusion: Online information-seeking may function as an accessible extension of breastfeeding support systems
by influencing maternal beliefs, intentions, and practices. However, existing evidence is limited by selection bias
toward mothers already engaged online and the underrepresentation of emerging social media platforms,
highlighting important gaps for future research. These findings have implications for nursing practice and public
health efforts to develop equitable, culturally responsive digital breastfeeding support strategies that complement
professional care.

Author(s): Karen Daniela Neira-Fernandez, Tatiana Perrino Cynthia Lebron



Elka Garcia Rada

Ph.D. Student in Marine Biology and Ecology

Seasonality as a Mechanism Shaping Global
Biodiversity Patterns

Seasonality, monthly fluctuations in climate and environmental conditions, is one of the fundamental biospheric
oscillations shaping life on Earth. It governs species’ life cycles, including survival, reproduction, and feeding, and
underpins key ecological phenomena such as bird migration, fish spawning, and agricultural timing. While these
seasonal patterns are well documented in terrestrial ecosystems, they remain far less understood in the ocean,
where environmental signals are more diffuse, highly dynamic, and difficult to observe directly. Consequently,
marine biodiversity is still commonly studied using static frameworks based on

long-term environmental averages. In species distribution models (SDMs), this simplification can mask migratory
dynamics, seasonal shifts in habitat suitability, and transient ecological functions operating on monthly or seasonal
timescales, leading to an incomplete representation of marine biodiversity patterns.

This project evaluates seasonality as a structuring ecological mechanism by extending the AquaX species
distribution modeling framework to explicitly incorporate monthly environmental variability. I compare conventional
static SDMs with seasonality-aware models calibrated using high-resolution oceanographic climatologies, allowing
species—environment relationships to vary through time. Species occurrence data are paired with monthly
environmental predictors from Copernicus, including sea surface temperature, chlorophyll a concentration, salinity,
mixed layer depth, and zooplankton biomass.

Models are implemented in R using statistical and machine learning approaches and combined to generate robust
habitat suitability predictions. This unified modeling framework enables direct comparison between static and
seasonal predictions across ecological groups (pelagic or benthic/demersal) and hemispheres. Results reveal
temporal structure in habitat suitability that is systematically missed by static SDMs, particularly for highly mobile
species, and highlight contrasting seasonal responses across taxa and regions.

Beyond methodological advances, this work addresses a broader macroecological question: how seasonal climate
dynamics contribute to the formation of global biodiversity patterns in the ocean. Incorporating seasonality into the
SDMs provides a more ecologically realistic representation of species distributions and yields new insights into
seasonal richness, turnover, and niche structure at the global scale. These findings have direct implications for
understanding marine biodiversity gradients and for informing fisheries management, conservation planning, and
dynamic spatial management strategies under climate change.

Author(s): Elka Garcia-Rada, Kristin Kaschner, Yulia Egorova, Juliette Casemajor and Gabriel Reygondeau



Gopika Madhu

Ph.D. Student in Physics

Velocity Correlation Length as a Control Parameter for
Emergent Motility in Trichoplax Adhaerens

Coordinated collective motion is a defining feature of animal tissues, yet how tissue-scale coordination
arises in living systems without neural control remains an open question. Trichoplax adhaerens, an
evolutionary ancient multicellular organism lacking a nervous system, provides a minimal biological
system to study mechanically driven collective motility.

We investigate how internal velocity correlations within the tissue control emergent modes of motion,
(translation, rotation and pause) in Trichoplax adhaerens. Using time-lapse fluorescence microscopy of
the ventral epithelial layer combined with particle image velocimetry (PIV), we extract two-dimensional
velocity fields during locomotion. From these velocity fields, we compute isotropic spatial velocity
correlation function, , and define a correlation length, , as a quantitative measure of tissue-scale
coordination.

Preliminary measurements show distinct correlation lengths associated with different modes of motion.
During translational motion, velocity is correlated across the entire organism, with exceeding the
organism size, consistent with near-uniform alignment. In contrast, rotational motion exhibits a faster
decay of , with limited to approximately 70% of the organism radius, indicating partial coordination. Time-
resolved analysis shows that transitions from rotation to translation are accompanied by a pronounced
increase in , suggesting that changes in internal correlation precede or accompany changes in overall
motion of the organism.

In this work, we propose that the normalized correlation length acts as an effective control parameter
governing emergent motility modes. Ongoing work extends these measurements across organisms
spanning a wide size range to test scaling relations between , organism size , and motility mode. We
further examine whether larger organisms exhibit multiple correlated domains and how inter-domain
interactions modify effective correlation lengths.

This work tries to establish that global motion emerges from mechanically mediated correlations and
identifies velocity correlation length as a quantitative descriptor linking internal tissue coordination to
organism-scale behavior.

Author(s): Gopika Madhu, Shubham Sinha, Vivek N. Prakash



Imran Noor

Ph.D. Student in Biology

Engineering Enlarged Adeno-Associated Virus (AAV)
Capsids

AAVs are ideal vectors for gene therapy and vaccine development due to their minimal
pathogenicity and broad infectivity. However, the canonical AAV capsid’s limited packaging
capacity (<5 kbp) restricts its therapeutic utility. To address this, we have computationally
engineered the AAV2 VP3 capsid protein to support larger capsid assembly with a potential
genome capacity of up to 25 kbp. VP3 variants were cloned and expressed in E. coli. SDS-
PAGE confirmed protein expression at the expected size. Initial transmission electron
microscopy (TEM) of purified lysates revealed capsid-like particles, suggesting the possible
capsid assembly. However, the identity of the expressed proteins requires validation.
Downstream validation assays, including Western blot and ELISA, will be used to assess
capsid protein expression and the assembly of small and large capsid phenotypes. Future
efforts will focus on structural characterization and evaluating genome packaging capacity.
Addressing the critical size constraint may broaden the utility of AAV in gene therapy and
vaccination.

Author(s): Md Imran Noor, Mike Cioffi, Antoni Luque



Ingrid Miranda Perez

Ph.D. Student in Biology

Protein Language Models Reveal Hidden Homology of
“Dark” Gene Expression in Ctenophore Phagocytes

Phagocytic cells in the ctenophore Mnemiopsis leidyi express many genes that remain
unannotated. This knowledge gap limits our ability to identify explicit cell types with innate
immune function. To address this, I tasked structure-based protein language models to
explore hidden homology between unannotated Mnemiopsis genes and experimentally
characterized proteins in other animals. I annotated protein sets from our whole-animal and
phagocyte-enriched cell clusters using FANTASIA, a pipeline that leverages protein
embeddings and distance-based matching to assign functions inherited from model-organism
embeddings. To further explore relationships in the multidimensional space, I projected low-
dimensional spaces using manifold learning approaches such as UMAP. We were able to
retrieve >10,000 Gene Ontology terms from Mnemiopsis leidyi s dark genes expressed by
potential immune cells. Our results illustrate that AI methods can enhance functional
annotation of ctenophores and the discovery of overlooked cell types, relevant for the
evolution of immune repertoires in early-branching animal lineages.

Author(s): Ingrid Miranda Perez, Kevin H. Wong, William E. Browne



Irem Karaman

Postdoctoral Associate

Escherichia Coli Nissle Bacterial Extracellular Vesicles
Modulate Brain Tumor Myeloid Cells

Bacterial extracellular vesicles (bEVs) have emerged as promising immunomodulatory agents for cancer
therapy, yet limited understanding of their interaction with the complex tumor microenvironment hampers
their clinical translation. We developed a reproducible workflow for the production, characterization, and
intracranial administration of immunotherapeutic bEVs in glioblastoma (GBM), the most aggressive
primary brain tumor. Escherichia coli Nissle—-derived bEVs were isolated using tangential flow filtration
(TFF) and size-exclusion chromatography (SEC). Functional potency was quantified using THP-1 Dual
Reporter cells. Orthotopic SB28 GBM tumors were established in mice, and bEVs were administered
intratumorally via stereotactic injection. Systematic optimization of the bEV production process, yielded
consistent and sterile bEV preparations, with 3.84 x 10%° particles and 1.2 mg protein per liter of culture
and vesicle sizes of 20-70 nm by electron microscopy. bEVs induced dose-dependent NF-kB and IRF
activation in THP-1 cells (ED50 = 5.7 ng/mL, 95% CI: 4.7-7 ng/mL), with responses distinct from heat-
killed bacteria and purified endotoxin; one ED50 was defined as a functional bEV unit. In human peripheral
blood—-derived myeloid cells, bEV exposure increased CD80 and PD-L1 expression while reducing CD163
and CD206. bEV-treated human macrophages exhibited increased expression of CD38 and PD-L1,
increased secretion of IL-6, IL-12p40, and IL-12p70 with a profile distinct from heat-killed bacteria. In
vivo, maximum tolerated dose was sex-dependent, with 350 bEV units (2 pg) well tolerated and
associated with only transient symptoms. A 20% Pluronic F127 / 2% alginate hydrogel enabled sustained
bEV release for over three days in vitro and in vivo. Intratumoral bEV delivery altered the GBM immune
landscape, increasing inflammatory tumor-associated macrophages and activating tumor-infiltrating CD8*
T cells. This study establishes a reproducible biomanufacturing and potency framework for bEV research
and demonstrates the feasibility and safety of intracranial, sustained-release bEV delivery in GBM models.
Ongoing studies are evaluating survival outcomes in preclinical GBM.

Author(s): I. Karaman, PH. Assenza Tavares Coroa, E. Dikici, J. Ruiz, J. Mitchell, B. Leon, O. Teran Pumar, S.
Maacha, W. El-Rifai, D. Bayik, S. Deo, S. Daunert, D. Watson
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Visualizing Multi-Hazard Risk: Design Principles from a
Systematic Review

During natural disasters, citizens rely on weather visualizations to make evacuation and preparedness decisions.
Visualization design shapes risk understanding and protective behavior: poor design can cognitively overwhelm
users, delay action, or lead to unsafe choices. Because weather events often involve multiple threats that co-occur
or unfold over time, multi-hazard maps aim to communicate multiple risks simultaneously. Yet, it remains unclear
when hazards should be integrated into a single display versus separated across views to best support risk
comprehension and protective decision-making. This paper presents a systematic literature review of 11 studies,
selected through title, abstract, and full-text screening. Findings were synthesized across three focus areas: hazard
relationships, cognitive load, and decision outcomes. Across the literature, there is broad agreement that the
effectiveness of integrated displays depends on how hazards relate scientifically and temporally. Integrated maps
generally improve comprehension when hazards stem from a shared physical process or co-occur simultaneously
(e.g., wind + storm surge during hurricanes). In contrast, combining hazards that unfold over time can introduce
temporal bias and misinterpretation, whereas separated formats better support judgment. Cognitive factors further
moderate these effects. While dense visuals can increase mental effort and reliance on heuristics, integrating
meaningfully related information can reduce cognitive load by minimizing the need for users to mentally synthesize
information. Overly salient elements and poorly communicated uncertainty can distort risk perception, diminishing
understanding and trust. Importantly, decision outcomes depend not only on visualization structure but also on prior
experience and action-oriented guidance. Novices and experienced users respond differently to identical displays,
and comprehension alone does not translate into protective behavior without clear cues indicating what action to
take and when. Taken together, the literature reveals a key gap: existing studies have not empirically compared
integrated versus separate multi-hazard displays while simultaneously accounting for how hazards scientifically
relate, cognitive load, and user experience. This review synthesizes findings across these dimensions into design
principles for multi-hazard maps, demonstrating that effective integration depends on hazard relationships, how
users process information, and what actions the visualization is intended to support. It also provides a foundation
for future empirical evaluation.

Author(s): Jamie Gonzalez
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Ph.D. Student in Chemistry

Identifying Compositional Effects of Multimetallic
Nanoparticles for Catalysis

Nanoparticles play a vital role in catalysis and drug applications because of their unique
properties, such as high surface area to volume ratio, quantum effects and tunable properties
by adjusting the size, shape and composition of nanoparticles. However, the fundamental
understanding of how different metals interact within these nanostructures, particularly as
the number of components increases, remains limited. To address this, a series of bimetallic
(PdAu, AuAg, PdAg) and trimetallic (AuAgPd) nanoparticles were synthesized using the AuBP1
peptide (WAGAKRLVLRRE) as a biomimetic capping agent. These systems were designed to
systematically investigate how varying the composition and combination of gold (Au), silver
(Ag), and palladium (Pd) affects nanoparticle formation and catalytic activity. The particles
were synthesized via standard approaches and subsequently characterized structurally. The
catalytic efficiency of these nanoparticles was then evaluated through the reduction of 4-
nitrophenol (4-NP) to 4-aminophenol (4-AP). From this analysis, key compositional criteria
have been elucidated to ensure optimized catalytic functionality, which could be exploited for
the a priori design of new materials with emergent catalytic properties.

Author(s): Jessen Mathew, Marc R. Knecht
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Ph.D. Student in Communication

How Color Shapes Risk Interpretation in Hurricane
Hazard Maps

Hazard maps are a critical tool for communicating spatial risk information to both experts and the general
public. In hurricane contexts, where decisions must often be made quickly and under stress, visual design
choices strongly influence how risk information is perceived and interpreted. Among these choices, color plays
a central role due to its pre-attentive processing, strong learned associations, and widespread use in
categorical risk systems. However, research on color use in hurricane-specific hazard graphics—such as
Hurricane Threat and Impact (HTI) maps—remains fragmented across disciplines and lacks a consolidated
evidence base. This paper presents a systematic review of empirical research examining how users
comprehend and interpret color-based risk category systems in hazard maps, with a particular focus on
implications for hurricane risk communication. A structured literature search across Web of Science, Google
Scholar, and institutional library databases identified a final corpus of 16 empirical studies that directly
investigate user interpretation of visual risk encodings.

Across the reviewed studies, there is a strong convergence in how color influences the interpretation of risk
categories. All studies addressed color perception, and a majority emphasized accessibility and inclusive
design, particularly for users with color vision deficiency. The findings indicate that effective color systems rely
on perceptual discriminability, monotonic luminance ordering, and semantic alignment with the represented
hazard. In contrast, commonly used rainbow color palettes were repeatedly shown to hinder accurate
interpretation due to non-monotonic luminance and reduced accessibility. Effective hazard communication
requires color to be supported by additional visual and textual cues. Redundant visual cues consistently
improved comprehension and reduced misinterpretation, particularly for non-expert audiences. Collectively,
these findings support a universal design approach in which color choices are grounded in human perceptual
principles and evaluated through empirical user testing.

By synthesizing research across hazard domains, this review provides evidence-based guidance for designing
clearer, more accessible color-based risk category systems in hurricane hazard maps. The poster translates
these insights into actionable design considerations for improving the effectiveness and inclusiveness of HTI
graphics and related hazard visualizations.

Author(s): Jiayun Li
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Ph.D. Student in Counseling Psychology

A Qualitative Evaluation on Factors Contributing to
LGBTQ+ Community Belonging

A sense of belonging is a key predictor of social well-being and is consistently related to
beneficial outcomes such as reduced stress, enhanced satisfaction, and higher resilience.
Belonging may be particularly important for marginalized populations such as LGBTQ+
individuals, who face minority stressors such as discrimination that lead to worse mental
health outcomes and ostracization. Belonging among LGBTQ+ people can thus act as a
significant protective factor against such minority stressors. Individuals who feel belonging
within the LGBTQ+ community report higher self-esteem and hope as well as lower
depressive symptoms and suicidality. Despite the extensive research on the strong link
between LGBTQ+ sense of belonging and well-being, factors that foster the feeling of
belonging are not well explored and conceptualizations of belonging vary. In the present
study, we qualitatively analyzed the responses from 408 LGBTQ+ participants who indicated
the factors they believed contributed to their sense of belonging in LGBTQ+ communities.
Using qualitative reflexive thematic analysis, we identified six key themes that participants
reported, including mutuality, personal authenticity, active engagement, having an accepting
environment, existing relationships in the community, and LGBTQ+ representation. These
findings provide specific factors of belonging for future research efforts, and the highlighted
themes can promote higher well-being for LGBTQ+ individuals through informing outreach
programs and advocating for enhanced belonging in LGBTQ+ spaces.

Author(s): Yangyi (Jonathan) Ning, Camryn Hane, Noa Deseda, Samuel Skidmore
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Ph.D. Student in Chemistry

Engineering Resilin-Like Peptides Conjugated with
Gold-Binding Domain for Nanomaterial Synthesis and
Characterization

Resilin, a member of the elastic protein family found in arthropods has recently gained
significant attention due to its remarkable elasticity and durability than that of polybutadiene.
Resilin peptides produced from natural proteins have attracted a lot of interest in biomaterials
research because of their high strain, low stiffness, and effective energy storage.! It exhibits
remarkable biocompatibility and self-assembly properties, making it an ideal candidate for
engineering hybrid biomaterials.? In this study, a hybrid peptide composed of a resilin-like
peptide (RLP) coupled with a gold-binding peptide (AuBP1)® was designed, characterized, and
applied to enhance nanomaterial synthesis and biomaterial development. The adsorption
behavior and binding kinetics of the conjugated peptide and non-conjugated peptides on gold
surfaces were observed using Quartz Crystal Microbalance (QCM) investigations. Additionally,
the work delves into the synthesis of gold-based nanomaterials functionalized with resilin
peptides, and characterised using UV-Visible Spectroscopy and TEM analysis.

To explore its potential on 3D surfaces, preliminary studies on tyrosine-mediated crosslinking
of the hybrid peptide in solution were conducted. These experiments suggest that the peptide
can undergo crosslinking, although its behavior on 3D surfaces remains to be fully
investigated.  This novel approach demonstrates the potential of peptide engineering to
create multifunctional materials with enhanced mechanical properties. The findings underline
the synergy between resilin-like elasticity and AuBP1's gold-binding specificity, paving the
way for innovative bio-nanomaterial designs.

Author(s): Josena Jose, Marc R. Knecht, Tiffany R. Walsh
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Ph.D. Student in Psychology

Associations Between Intimate Partner Violence,
Medication Adherence, and Reasons for Missed
Medication among Black Women Living with HIV

Background: Black women living with HIV (BWLWH) face structural and interpersonal challenges that shape their
medication adherence. Intimate partner violence (IPV), including physical, sexual, and emotional abuse, has been
linked to struggles with treatment engagement and adherence to HIV care.

Methods: 258 BWLWH in the Southeastern United States were examined if higher levels of IPV contribute to
adherence difficulties and individual reasons for missed medication. Participants completed self-report measures
assessing sociodemographics, intimate partner violence, and HIV medication adherence. Intimate partner violence
was assessed at baseline using the Woman Abuse Screening Tool (WAST), an eight-item measure capturing
physical, sexual, and emotional abuse. Medication adherence and adherence-related psychosocial functioning were
evaluated using the AIDS Clinical Trials Group (ACTG) Adherence Baseline Questionnaire, which includes items
assessing missed doses and reasons for nonadherence. R-Studio was used to conduct linear regressions examining
whether WAST total scores predicted ACTG total scores and individual reasons for missed medication.

Results: Participants’ ages ranged from 25 to 83 years (M = 54.37, SD = 10.3). Relationship status varied across
women, with a large portion of women being single (n = 113) and others being in a non-cohabiting relationship (n =
29) or not married but living with a partner (n = 23). WAST scores ranged from 1 (min) to 21 (max) (M = 8.73, SD =
3.66; n =166). ACTG total scores ranged from 0 to 38 (M = 6.28, SD = 7.71; n = 252). WAST total scores significantly
predicted ACTG total scores (b = 0.59, SE = 0.16, t(164) = 3.71, p < .001), indicating that higher IPV significantly
predicted greater non-adherence. Regressions examining individual ACTG items revealed that higher IPV was
significantly associated with missing medications due to being away from home, being busy, forgetting, having too
many pills, avoiding side effects, changes in routine, falling asleep, feeling ill or depressed, timing difficulties (e.g.,
with meals), and running out of pills.

Conclusion: Findings show that IPV is linked to practical and emotional barriers broadly, affecting medication-taking
behavior among BWLWH. IPV may be a critical barrier to HIV self-management due to its impact on adherence and
reasons for missing medications.

Author(s): Joyce Okoye, Victoria Petrulla, Saskya Laroche, Cayla Midy, Reyanna St Juste, India McCray,
Mya Wright, Rachelle Reid, Naysha Shahid, Peyton R. Willie, Daniel J. Feaster, Steven Safren, Gail Ironson,
lan A. Wright, Sannisha K. Dale



Juliette Tardivy Casemajor

Ph.D. Student in Marine Biology and Ecology

Ocean Circulation as a Missing Driver in Climate-Based
Marine Biodiversity Projections

Marine species are rapidly redistributing in response to climate change, reshaping global biodiversity patterns
across ocean basins. Species Distribution Models (SDMs) are widely used to project these shifts by estimating
habitat suitability based on environmental conditions. However, most SDMs implicitely assume that species
can immediately access all newly suitable habitats, neglecting the role of ocean circulation in constraining
dispersal and connectivity. Because ocean currents govern transport pathways for most marine organisms,
ignoring these physical processes can lead to unrealistic projections of future species distributions.

This study presents a global modeling framework that integrates ocean-driven connectivity into climate-based
species distribution projections to be more realistic. Habitat suitability index is first estimated using the AQUAX
modeling framework, generating present and future Habitat Suitability Index (HSI) maps under climate change
scenatios. Dispersal and connectivity are then simulated using the Connectivity Modelung System (CMS), which
tracks particle transport driven by ocean circulation. Connectivity outputs are then used to constrain future
habitat suitability by limiting species’ potential ranges to areas that are both environmentally suitable and
physically accessible.

The workflow is demonstrated using a case study on the Chagos brain coral (Ctenella chagius) highlighting
strong differences between potential habitat distributions predicted by SDMs alone and accessible habitats
constrained by connectivity. Results show that dispersal limitations substantially restrict future suitable areas,
emphasizing the importance of ocean circulation in shaping species redistribution under climate change.
Overall, this framework shifts biodiversity projections from potential to accessible habitats, providing a more
realistic representation of marine range shifts. Ongoing work focuses on scaling this approach to over 32,000
marine species to generate improved global biodiversity forecasts. By explicitely incorporating oceanographic
connectivity into SDMs, this methodology offers a critical advancement for assessing climate-driven changes in
marine ecosystems and informing conservation and management strategies.

Author(s): Juliette Casemajor, Yulia Egorova, Elka Garcia-Rada, Claire B. Paris, Gabriel Reygondeau
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Microporosity-Controlled Carbon Molecular Sieve
Membranes for Propylene/Propane Separation:
Simulation- and Machine Learning-Enabled Structure-
Property Analysis

A series of 6FCDA-based fluorinated copolyimides (FCPs) were synthesized via controlled polycondensation to engineer
chain packing and microporosity relevant to propylene/propane separation. Copolymerization of 2,2’-dimethylbenzidine
with an ether-linked aromatic dianhydride and a mixed-diamine system (2,4,6-trimethyl-1,3-phenylenediamine and 4,4’-
oxidianiline) was used to disrupt segmental packing, increase fractional free volume, and improve solubility in polar
aprotic solvents, enabling robust film formation and subsequent conversion to carbon molecular sieve (CMS) membranes
via controlled pyrolysis. The resulting copolyimides exhibited high thermal stability, supporting their use as CMS
precursors.

Single-gas permeation of C3H, and CsHg at 35 °C revealed pressure-dependent transport consistent with dual-mode
sorption and microporosity-mediated diffusion selectivity. To connect chemistry to microporosity quantitatively, we
combined experiment-informed modeling with molecular simulation. Dual-mode sorption/transport fitting was applied to
permeation trends, while molecular dynamics (MD)-based amorphous polymer models were constructed to extract
density, fractional free volume, pore-size and bottleneck distributions, and void connectivity. Gas uptake and solubility
descriptors were obtained via grand canonical Monte Carlo (GCMC), and gas diffusivities were estimated from MD mean-
squared-displacement analyses, enabling a structure-grounded decomposition of permeability (P = DxS) and selectivity
drivers. For aging, accelerated densification states were used to emulate physical aging—induced microporosity evolution
and to rationalize permeability—selectivity tradeoffs over time.

A lightweight, uncertainty-aware machine-learning regression integrated monomer-level composition variables with
MD/GCMC-derived microporosity descriptors and experimental performance metrics to map structure—property
relationships and identify dominant drivers governing permeability, selectivity, and pressure sensitivity. Among the
synthesized polymers, the DAM/ODA molar ratio of 3:1 (FCP-31) delivered a C;H, permeability of 271 Barrer and an ideal
CsHe/CsHg selectivity of 3 at 1 bar, evolving to 199 Barrer and ~4 after 60 days of dry N, aging at 25 °C. Carbonization
yielded CMS membranes with substantially enhanced selectivity (fresh: ~8 Barrer, ~16 at 1 bar), with pressure-dependent
declines up to 6 bar; after 60 days of ambient storage, C;H, permeability decreased to ~5 Barrer while selectivity
increased to ~19, consistent with aging-driven ultramicroporosity tightening. Overall, monomer-level backbone design
coupled with MD/GCMC-enabled microporosity quantification and ML-based mapping provides a tunable platform for
microporosity-controlled CMS membranes targeting efficient propylene/propane separation.

Keywords: Carbon molecular sieve (CMS) membranes, Propylene/propane (C;Hy/CsHg) separation, Microporosity and
ultramicroporosity control, Molecular dynamics (MD) and grand canonical Monte Carlo (GCMC), Machine learning—enabled
structure—property mapping
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Kassidy Rodriguez

Ph.D. Student in Chemistry

Probing the Iron Center of CthEgtB: A M6ssbauer
Framework for 02-Dependent Sulfoxide Formation

Ergothioneine biosynthesis relies on the non-heme Fe(II) enzyme CthEgiB, a sulfoxide
synthase that catalyzes the oxygen-dependent formation of a C-S bond between
trimethylhistidine and L-cysteine. While optical spectroscopy and rapid-mixing kinetics have
established that catalysis is tightly coupled to O: binding and proceeds on sub-millisecond
timescales, the electronic structure, oxidation state, and spin configuration of the catalytically
relevant iron species remain unresolved. These questions are central to understanding how
CthEgtB activates Oz and directs selective sulfoxide formation.

Mdssbauer spectroscopy provides a uniquely powerful approach for interrogating non-heme
iron enzymes, offering direct access to iron oxidation state, spin state, and coordination
environment through isomer shift and quadrupole splitting parameters. In related non-heme
Fe systems, Mdssbauer spectroscopy has been instrumental in distinguishing resting Fe(II)
centers from substrate-bound species, identifying Fe-0 derived intermediates, and resolving
changes in electronic structure with unparalleled site specificity.

Here, we present our motivation for applying Mdssbauer spectroscopy to characterize
CthEgtB and summarize representative Mdsshauer signatures from analogous non-heme iron
enzymes to establish benchmarks for data interpretation. Building on our prior spectroscopic
and kinetic characterization of CthEgtB, we outline key mechanistic questions that Mossbauer
spectroscopy is uniquely positioned to address, including the nature of the resting iron site,
substrate-induced electronic rearrangements, and changes in iron speciation upon O:
exposure. Finally, we describe planned Fe-57 Mdssbauer experiments designed to correlate
iron electronic structure with defined catalytic states, providing a framework for integrating
Mdssbauer data with complementary kinetic and spectroscopic measurements to advance
mechanistic understanding of CthEgtB catalysis.

Author(s): Kassidy W. Rodriguez, Katlyn K. Meier
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Experimental Investigation of the Coupling of Wind and
Wave Loads Under Hurricane Conditions

Understanding the coupled impacts of wind, storm surge, and waves on coastal infrastructure
during extreme tropical cyclones remains a major challenge for coastal communities. Current
building codes typically evaluate wind and wave forces using independent models that are
then combined through factored combinations, which may not fully capture the combined
loading that occurs during severe storms. This research aims to experimentally investigate
how tropical storm and hurricane winds, storm surge, and waves interact at high wind speeds
and their coupled actions on coastal buildings. Experiments are conducted in the Alfred C.
Glassell, Jr. SUrge-STructure-Atmosphere Interaction (SUSTAIN) Laboratory wind-wave
facility at the University of Miami’s Rosenstiel School of Marine, Atmospheric, and Earth
Science, capable of simulating Category-5 hurricane conditions with controllable wind and
wave forcing. In these tests we simulate wind-only, wave-only, and coupled conditions to
measure their effects on a scale house model. Wind speeds are measured with pitot tubes,
wave heights are recorded with wave wires, while wind pressures and wave forces are
captured using pressure tabs and a load cell mounted on the front face of the model house. To
ensure physically valid scaling, the model house height is restricted to one-half of the valid
wind profile height, consistent with prior studies. Preliminary results consist of baseline
measurements of wind-only and wave-only loads, which establish reference conditions for
future coupled testing. The next stage of the work focuses on developing scaling relations
based on Reynolds and Froude similarity so that combined wind and wave experiments can
be conducted appropriately. Ultimately, this research will help guide on the coupled action of
wind and wave loading and support the development of more resilient coastal design
practices.

Author(s): K. Thompson, J. Lee, B.K. Haus, L. Rhode-Barbarigos
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Engineering Sustainable Concrete with Chemical
Modifications to Improve Coral Larval Recruitment on
Artificial Reefs

In the wake of intensifying climate change combined with ever-increasing populations in coastal
regions, there is a critical urgency in protecting our coastlines and ecosystems. Submerged offshore
structures, known as artificial reefs, have emerged as a solution for ecological improvement, habitat
preservation, and coastal defense. However, the use of traditional concrete in artificial reef
construction raises concerns related to its carbon footprint, poor ecological performance, and
susceptibility to erosion. This study investigated the use of modified cementitious materials to
enhance natural coral larvae settlement on artificial reefs, leading to increases in biodiversity and
coastal protection. The role of chemical cues in larval settlement was explored, motivated by previous
evidence that coral larvae exhibit attraction to calcium carbonate-rich substrates in natural reef
systems. Experimental cement paste tiles (3 x 3 c¢cm) were developed with various chemical
modifications alongside sustainable cement industry practices, including the use of supplementary
cementitious waste products and carbonation curing to mitigate carbon emissions. Two approaches
were evaluated: (1) uncarbonated tiles incorporating direct mineral additives (limestone, olivine,
sodium carbonate), and (2) carbonated tiles combining supplementary cementitious waste products
(fly ash, slag) and carbonation curing to precipitate calcium carbonate phases. Tiles were conditioned
in seawater and exposed to coral larvae of Colpophyllia natans over a 20-day settlement period in a
temperature-controlled chamber. Tiles of each modification were tested in individual glass jars (n = 8)
with 50 larvae per jar. Particle tracking methods were also used to quantify larval swimming behavior
during the settlement period. Results demonstrated higher settlement on uncarbonated tiles relative
to the carbonated tiles. Sodium carbonate-containing tiles exhibited significantly higher settlement
than all other tiles. By incorporating minerals that serve as chemical cues in conventional concrete
mixes, artificial reefs can be engineered to promote biological recruitment, contributing to reef
restoration efforts and coastal resilience.

Author(s): Kylee Rux, Prannoy Suraneni
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Skin Bacterial Dysbiosis and Associated Immune
Responses in Hidradenitis Suppurativa

Hidradenitis Suppurativa (HS) is a chronic, inflammatory skin condition leading to the formation of painful
nodules, abscesses, and sinus tracts. HS significantly impacts patients' quality of life due to pain, scarring, and
drainage. While the currently approved treatments primarily target HS inflammation, the role of associated
dysbiosis remains unknown. Our recent findings highlight the emerging significance of anaerobic pathogens
including Actinotignum schaalii, abundant in both early and late-stage HS. We hypothesize that A. schaalii
functions as an ecological driver at the HS onset by providing microbial fitness for co-colonization of obligate
anaerobes.

We developed the first HS bacterial biobank, derived from deep HS tunnel tissue and enriched for clinically
relevant slow-growing anaerobic taxa including Actinotignum, Prevotella, Peptinophillus, and Porphyromonas.
This resource provides a foundation for mechanistic studies examining bacterial colonization, cooperative
survival strategies, and metabolic cross-feeding networks supporting persistent dysbiosis in HS.. We also used
C57BL/6 GS&T/GFP reporter mice to model early HS-like inflammation by intradermal injection of A. schaalii,
commensal Staphylococcus epidermidis was used as a control. Murine lesions were analyzed by bacterial
quantification, histopathology, immune infiltration, and metatranscriptomics.

Mice infected with A. schaalii developed abscesses mirroring early HS lesions in humans. CFU analysis
confirmed A. schaalii persistence in tissue, while S. epidermidis, was cleared by neutrophils.
Metatranscriptomic analyses of colonized murine tissue demonstrated that A. schaalii not only persisted but
actively reshaped the murine skin microbiome. Dual RNA-seq and bacterial community analyses showed
decreased abundance of murine commensals and enrichment of facultative anaerobes, indicating that A.
schaalii reorganizes local microbial networks during early lesion development. The murine inflammatory
signature triggered by A. schaalii included robust neutrophil activation, IL-17 and TNF-a pathways, as well as
activation of Th17 and y& T cells, consistent with the chronic inflammation in human HS lesions.

We demonstrate that A. schaalii shows resistance to innate immune clearance, allowing it to drive both
microbsial restructuring and chronic inflammation within HS lesion. Ongoing studies explore A. schaalii
interactions with Prevotella, Peptinophillus, and Porphyromonas to elucidate cooperative mechanisms that
promote microbial persistence and disease progression.

Author(s): Lannika Johnson, Ariane R. Kalifa, Tammy Gonzalez, Sujad Younis, Marjana Tomic-
Canic, Natasa Strbo, Irena Pastar



































































































































































































































































































