
research. Transparency of sample size considerations in publications
can contribute to the formation of less biased opinions of transla-
tional readiness and, subsequently, more efficient and effective
translation.
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Examining the link between prenatal lead exposure and
hypospadias rates in Puerto Rican boys: An observational
study
Eric Miranda-Valentín1 and Luis Mojica-Pérez2
1Department of Internal Medicine, Medicine School, Medical
Sciences Campus, University of Puerto Rico, San Juan, PR 00936,
USA and 2ChEMTox Biotesting Facility, Ana G. Mendez University,
Cupey Campus, San Juan, PR 00926, USA

OBJECTIVES/GOALS: Male urogenital tract development is influ-
enced by hormonal signals, which may be disrupted by endocrine-
disrupting chemicals like lead. This observational study investigates
the potential link between lead exposure and hypospadias rates in
Puerto Rican boys, focusing on regional hotspots of hypospadias.
METHODS/STUDY POPULATION: Lead levels from water plants
across Puerto Rico were analyzed using PR Aqueduct and Sewer
Authority water quality certificates. Hypospadias rates in seven
health regions were obtained from the Puerto Rico Department of
Health’s Birth Defects Prevention and Surveillance System. Data
were from Puerto Rican boys born to women aged 15 years or older
from 2017 to 2022. Rates were calculated using 2020 Census data,
and statistical analyses were conducted using Intellectus.
RESULTS/ANTICIPATED RESULTS: Significant differences in
hypospadias rates and lead levels were found across health regions,
with the highest rates observed in Bayamón andArecibo (5 cases per-
100,000 births). Bayamón had the highest average lead concentration
(14.33 ppb). A Kruskal–Wallis test showed significant regional varia-
tion in lead levels (χ²(6) = 16.82, p = 0.010) and hypospadias rates
(χ²(6) = 16.53, p = 0.011). Post hoc analyses revealed key
differences between regions, notably Bayamón and Metro.
DISCUSSION/SIGNIFICANCE OF IMPACT: These findings sug-
gest a potential spatial link between prenatal lead exposure and hypo-
spadias risk, underscoring the need for targeted public health
interventions. Future studies will explore anti-Müllerian hormone
expression in lead-exposed Sertoli cells to better understand the bio-
logical mechanisms behind these patterns.
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Using noninvasive bioaerosol sampling to characterize
human-to-human transmission of influenza virus in a
controlled exposure setting
Kristen K. Coleman1, Jianyu Lai1, S.-H. Sheldon Tai1, Filbert Hong1,
Isabel Sierra Maldonado1, Yi Esparza1, Kate McPhaul1,
Petri Kalliomäki1, Jonathan Vyskocil1, Anna Pulley1,
Hamed Sobhani2, Shengwei Zhu2, Jelena Srebric2, Don DeVoe2,
Wilbur H. Chen3, Benjamin J. Cowling4, Juan Manuel Carreno5,
Florian Krammer5, Gabriele Neumann6, Yoshihiro Kawaoka6,
Aubree Gordon7, Donald K. Milton1 and Kristen Coleman8
1Department of Global, Environmental, and Occupational Health,
School of Public Health, University of Maryland, College Park, USA;
2Department of Mechanical Engineering, University of Maryland,
College Park, USA; 3University of Maryland, Baltimore, USA; 4The

University of Hong Kong, Hong Kong Special Administrative Region,
China; 5Icahn School of Medicine at Mount Sinai, NY, USA;
6University of Wisconsin, Madison, WI, USA; 7University of Michigan,
Ann Arbor, MI, USA and 8University of Maryland

OBJECTIVES/GOALS: Mathematical models of airborne virus
transmission lack supporting field and clinical data such as viral
aerosol emission rates and airborne infectious doses. Here, we aim
to measure inhalation exposure to influenza aerosols in a room
shared with persons with community-acquired influenza and esti-
mate the infectious dose via inhalation. METHODS/STUDY
POPULATION:We recruited healthy volunteer recipients and influ-
enza donors with polymerase chain reaction (PCR)-confirmed com-
munity-acquired infection. On admission to a hotel quarantine,
recipients provided sera to determine baseline immunity to influenza
virus, and donor infections were confirmed by quantitative real-time
polymerase chain reaction. Donors and recipients were housed in
separate rooms and interacted in an “event room” with controlled
ventilation (0.2 – 0.5 air changes/hour) and relative humidity (20–
40%). We collected ambient bioaerosol exposure samples using
NIOSH BC-251 samplers. Donors provided exhaled breath samples
collected by a Gesundheit-II (G-II). We analyzed aerosol samples
using dPCR and fluorescent focus assays for influenza A and sera
by hemagglutinin inhibition assay (HAI) against donor viruses
and vaccine strains. RESULTS/ANTICIPATED RESULTS: Among
two cohorts (24b and 24c), we exposed 11 recipients (mean age:
36; 55% female) to 5 donors (mean age: 21; 80% female) infected with
influenza A H1N1 or H3N2. Eight G-II and two NIOSH bioaerosol
samples (1–4 μm and ≥4 μm) were PCR positive. We cultured virus
from one G-II sample. Based on previous literature, we hypothesized
that ~50% of immunologically naïve people (HAI DISCUSSION/
SIGNIFICANCE OF IMPACT: We demonstrated that it is feasible
to recruit donors with community-acquired influenza and expose
recipients to measurable virus quantities under controlled condi-
tions. However, baseline immunity was high among volunteers.
Our work sets the stage for designing studies with increased sample
sizes comprising immunologically naïve volunteers.
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Risk factors for hypokalemia in adults in Bangladesh
Siam Muquit and Lawrence Appel
Johns Hopkins University

OBJECTIVES/GOALS: A sample of 1,073 hypertensive adults in
Bangladesh showed unusually high rates of hypokalemia. We ana-
lyzed sociodemographic and clinical factors – including age, sex,
weight, body mass index, blood pressure, creatinine clearance, and
urine protein concentration – to identify key predictors of hypoka-
lemia. METHODS/STUDY POPULATION: A cross-sectional
analysis was conducted on 1,073 hypertensive adults from the OK
study in Dhaka, Bangladesh (2022–2023). Hypertension was defined
as blood pressure>140/90mmHg, and none of the participants were
on any antihypertensive medication prior to the study. Hypokalemia
was defined as serum potassium RESULTS/ANTICIPATED
RESULTS: The prevalence of hypokalemia was 21.5%. In univariate
analysis, age (OR 0.975, 95% CI [0.959, 0.990], p = 0.00189), systolic
blood pressure (OR 1.02, 95% CI [1.00, 1.03], p = 0.00568) and dia-
stolic blood pressure (OR 1.03, 95% CI [1.01, 1.04], p = 0.000272)
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were significantly associated with hypokalemia. In multivariate
analysis, age (OR 0.961, 95% CI [0.936, 0.985], p = 0.00167)
remained significant, and creatinine clearance (OR 0.986, 95% CI
[0.974, 0.999], p = 0.0386) became significant. BMI, weight, systolic
and diastolic blood pressure, sex, and urine protein concentration
were not significant. DISCUSSION/SIGNIFICANCE OF
IMPACT: In the multivariate analysis, age and creatinine clearance
was statistically significant; however, their effect sizes were small and
unlikely to be clinically meaningful. The underlying reasons for the
high prevalence of hypokalemia in this population remain unclear,
warranting further investigation to identify contributing factors.
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Unraveling the genetic architecture of aging through
comparative genomics
William Zhang and Marcus Kronforst
University of Chicago

OBJECTIVES/GOALS: To identify the genomic mechanisms under-
lying cross-species regulation of longevity among mammals and
birds and to characterize the impact of those conserved pathways
on human aging. More broadly, this study aims to develop a novel
evolutionary approach to understand the genetics of complex traits.
METHODS/STUDY POPULATION: High-quality genome sequen-
ces for 194 bird species and 295 mammal species with reliable lon-
gevity and body size data were obtained from publicly available
resources. The data include coding sequence alignments of 16,863
mammalian and 14,565 avian one-to-one orthologous genes.
Gene-wise relative evolutionary rates (RERConverge) andmaximum
likelihood phylogenetics (PAML) were computed to assess for evi-
dence of purifying selection and positive selection for longevity.
As part of ongoing analysis, human orthologs of selected results will
be examined in the UK Biobank for validation. RESULTS/
ANTICIPATED RESULTS: Preliminarily, we have found a signal
of concordant positive selection between two classes of vertebrates
separated by hundreds of millions of years. Several genes show sig-
nals of positive selection in long-lived species of both birds andmam-
mals. Ongoing work focuses on elucidating the relationship between
relative evolutionary rates and positive selection, the overlap in selec-
tion signature between long-lived animals with large body sizes and
those who are exceptionally long lived for their body size, and further
elaborating on convergence between mammals and birds.
DISCUSSION/SIGNIFICANCE OF IMPACT: Currently, most sci-
entific knowledge about aging is from experiments on short-lived
model organisms. By systematically studying the genomes of long-
livedmammals and birds, we aim to develop a newmethod for study-
ing complex traits and uncover novel insights into the mechanisms
of longevity.
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The Resist! Project: Use of a mixed-methods approach to
identify substance use resistance factors
Elizabeth Prom-Wormley1, Victoria Allen2, Caleb J. Bridgwater2,
Chao-Yi Lo3, Lubidia E. Menjivar4, Aarushi Patel2, Cate Vaughn5 and
Sunday Wright6
1Virginia Commonwealth University; 2Department of Epidemiology,
Virginia Commonwealth University; 3VCU Life Sciences, Virginia
Commonwealth University; 4College of Medicine and Life Science,

University of Toledo; 5Global Studies Department, University of
Virginia and 6Department of Biology and VCU Life Sciences, Virginia
Commonwealth University

OBJECTIVES/GOALS: The aim of the study is to identify resistance
factors for substance use (i.e., factors that explicitly help to avoid or
reduce drug use). Identification of resistance factors could inform
strategies that seek to reduce the prevalence of substance use and
related disorders. METHODS/STUDY POPULATION: Adult twins
aged 30–70 years were recruited from the Mid-Atlantic Twin
Registry. A mixed-method approach, group concept mapping, was
used to identify factors influencing participants to resist using sub-
stances. Approximately 155 participants produced 97 statements
reflecting substance use resistance factors. Hierarchical cluster analy-
sis and multidimensional scaling assessed how participants sorted
and rated statements for their lifetime and current importance.
Factor analysis was used to reduce data dimensionality. Reliability
analyses were conducted to identify a subset of statements antici-
pated to consistently represent each cluster. Results were shared with
participants to assess accuracy with their experiences. RESULTS/
ANTICIPATED RESULTS: Participants sorted 97 statements into
9 thematic clusters: (1) Controlling Personal, Negative
Consequences; (2) Concern About Health and Well-being; (3)
Lack of Desire; (4) Outside Influences; (5) Social Norms and My
Reputation; (6) Career and Legal Impacts, (7) Avoiding Harm to
Family and Relationships; (8) Preserving Family Relationships;
and (9) Family and Friends Impact on Me. Participants consistently
identified health concerns as an important substance use resistance
factor. The statements will be further reduced to represent a smaller
subset for future use as a scale to measure exposure to resistance fac-
tors. DISCUSSION/SIGNIFICANCEOF IMPACT: Health concerns
related to substance use were identified as an important resistance
factor. This has been supported by research on smoking cessation
and implemented in smoking prevention campaigns. Therefore, pri-
oritizing health-related outcomes in prevention may be important to
reduce substance use prevalence.
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Retrospective analysis of sociodemographic and
geographic risk factors for presenting keratitis severity
in a South Indian population
Shruti Anant1, Kamini Reddy2, Josephine Christy3 and
Nakul Shekhawat2
1Johns Hopkins School of Medicine; 2Johns Hopkins Wilmer Eye
Institute MS3 and 3Aravind Eye Hospital Pondicherry

OBJECTIVES/GOALS: Infectious keratitis is the leading cause of
corneal blindness worldwide, causing twomillion cases ofmonocular
blindness per year. Of these cases, developing countries are dispro-
portionately affected, in part due to sociodemographic disparities.
Our study examined risk factors for severe keratitis presentation
in a South Indian population. METHODS/STUDY
POPULATION: 156 patients aged ≥ 16 years with clinically diag-
nosed infectious keratitis presenting to Aravind Eye Hospital in
Pondicherry, India, from January 1, 2023 to July 31, 2024, were retro-
spectively reviewed. Univariate logistic regression was used to evalu-
ate associations between specific potential risk factors (including age,
sex, awareness of keratitis, travel distance to hospital, education level,
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