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missed work wages, and ability to afford care) and keratitis clinical
severity (defined using thresholds of poor visual acuity, size of stro-
mal infiltrate measured on slit lamp examination, occurrence of per-
foration, and need for corneal transplant surgery). Individual risk
factors found to be significant were incorporated into a multivariable
logistic regression model. RESULTS/ANTICIPATED RESULTS: We
anticipate that the results of this study will identify multiple risk fac-
tors for more severe keratitis presentations among patients at base-
line. We expect these factors to include increased travel distance
from the patient’s home to the base hospital, delays between time
of diagnosis and initiation of treatment, treatment nonadherence,
lower educational levels, lack of familiarity with keratitis, treatment
and transportation costs, increased time off work, and missed work
wages, among others. DISCUSSION/SIGNIFICANCE OF IMPACT:
This study elucidates barriers to early keratitis diagnosis in a low-
resource setting. Study findings can inform strategies to improve
keratitis prevention using decentralized care approaches such as
community eye screenings and expanding outreach via vision cen-
ters. Such strategies can improve timely access to care for vulnerable
populations.
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OBJECTIVES/GOALS: Immune checkpoint inhibitors (I0) have
dramatically improved survival outcomes in patients with metastatic
melanoma. Still, many patients do not respond these treatments, and
others may experience harmful adverse events (irAEs). Thus, there
an unmet need for biomarkers for real-time monitoring and manage-
ment of patients exposed to IO therapies. METHODS/STUDY
POPULATION: Serial serum samples were collected from patients
with BRAFV600-mutant metastatic melanoma treated with ipilimu-
mab/nivolumab (IO, n = 14) or dabrafenib/trametinib (TT, n = 10).
Methylated cell-free DNA (cfDNA) was isolated and sequenced
using enzymatic methyl-seq. We develop a robust computational
pipeline to identify the top 250 cell-type specific regions of differen-
tial methylation (DMRs) across 24 cell-types. Using these differen-
tially methylated regions, a deconvolution tool was developed to
determine the abundance of cell type-specific ¢fDNA in patient
serum, and changes in abundance were tracked over treatment
time-course to assess response treatment and identify signals of
adverse events. RESULTS/ANTICIPATED RESULTS: We demon-
strated improved precision in DMR detection evidenced by a higher
area under the receiver operator characteristic curve (AUROC) of
0.85 on average. Pathway and functional annotation analysis
revealed melanocyte-specific methylation marker regions regulated
genes related to melanocyte development and differentiation, includ-
ing MITF, SOX9/10, and FOXD3. We show these regions are con-
served through the transformation to malignant melanoma,
indicating melanocyte cfDNA abundance can be used as a marker
for tumor burden. We characterize the dynamics of melanocyte-
derived cfDNA over the course of treatment in responders and
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nonresponders to both I0 and TT. We observe that changes in con-
centrations of cfDNA from other cell types correlate with clinically
observed irAE-mediated damage to normal tissue. DISCUSSION/
SIGNIFICANCE OF IMPACT: We demonstrated the utility of
decoding the origins of cfDNA fragments obtained from serial liquid
biopsy samples. Using cell-specific methylation marks, we identified
a signature from the primary melanoma to assess response to treat-
ment, while also obtaining a signal from other tissues throughout the
body to monitor immune related adverse events.
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OBJECTIVES/GOALS: We investigate how the gut microbiome pro-
tects against arsenic toxicity, showing antibiotic perturbation
increases toxicity and causes interindividual susceptibility to a sep-
sis-like disease state in mice. Here, we aim to understand how base-
line microbiomes from various mouse vendors impact these
outcomes and characterize the observed disease. METHODS/
STUDY POPULATION: We developed a novel mouse model where
mice are exposed to an antibiotic (cefoperazone) for 2 days, followed
by co-exposure to the antibiotic and 100 ppm arsenate. So far, we
have evaluated C57BL/6N mice from MSU’s in-house colony,
Taconic Biosciences (TAC), and Jackson Labs (JAX), along with
C57BL/6] mice from JAX. To determine if the baseline microbiome
drives inter-vivarium differences, we established in-house breeding
colonies of TAC- and JAX-origin mice at MSU. This allowed us
to assess whether, when housed under identical conditions, these
mice still show differences in mortality based on their original micro-
biomes. To characterize the arsenic-induced sepsis-like disease, we
performed blood biochemistry assays to quantify the white blood cell
populations, and sepsis biomarkers used in clinical settings.
RESULTS/ANTICIPATED RESULTS: We observed differences in
survival rates between genetically identical mice from MSU (45%),
TAC (30%), and JAX (2.5%) in our model. From this, we character-
ized the baseline composition of the gut microbiomes of these mice
and found they were significantly different from each other. We are
still awaiting results from our in-house TAC and JAX experiments
but expect them to have similar gut microbiome compositions to
those directly purchased from TAC and JAX and respond similarly.
In our blood biochemistry analysis, we found sick mice presented
with low WBC counts and notable biomarkers indicative of liver,
heart, and kidney distress. We also anticipate that 16S sequencing
results of cecal contents will further support findings by providing
evidence of a bacterial infection in the ceca of sick mice.
DISCUSSION/SIGNIFICANCE OF IMPACT: Collectively, our
work demonstrates that antibiotic perturbation of the gut micro-
biome induces an inter-individual and inter-vivarium susceptibility
to an arsenic-induced sepsis-like disease state. This work highlights
the importance of considering antibiotic use in the risk assessment of
arsenic to better protect the health of those exposed.
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