
non-invasively without prior tumor mutational knowledge. The
overall utDNA level for each patient was represented by the non-
silent mutation with the highest variant allele fraction after removing
germline variants. Urine was similarly analyzed from 15 healthy
adults. Tumor mutational burden (TMB) was inferred from the
number of non-silent mutations detected in urine cell-free DNA
by applying a linear relationship derived from TCGA whole exome
sequencing of 409 MIBC tumors. RESULTS/ANTICIPATED
RESULTS: utDNA levels were significantly higher in patients with
residual disease detected in their surgical pathology compared to
those who achieved a pathologic complete response (P= 0.002).
Using an optimal utDNA threshold to define MRD detection, pos-
itive utDNA MRD significantly predicted the absence of pathologic
complete response with a sensitivity of 81% and specificity of 81%.
Positive utDNA MRD also portended significantly worse progres-
sion-free survival (HR= 7.4; P= 0.03) compared to negative
utDNA MRD. Furthermore, we applied a linear relationship
(Pearson r= 0.84; P< 0.0001) to identify patients with high inferred
TMB who may have been candidates for early immune checkpoint
blockade. DISCUSSION/SIGNIFICANCE OF FINDINGS: utDNA
MRD analysis prior to surgery correlated significantly with patho-
logic response and progression-free survival, which may help select
patients for bladder-sparing treatment. utDNA can also non-inva-
sively infer TMB, which could facilitate personalized adjuvant
therapy for patients in the future.

00006

Yield of routine PET/CT surveillance imaging after
primary surgical treatment for asymptomatic patients
with high-risk stage II/III melanoma
Zachary J. Jaeger, Rachel E. Reed, Abigail R. Barker, Joyce C.
Mhlanga, Lynn A. Cornelius and Ryan C. Fields
All at Washington University School of Medicine

ABSTRACT IMPACT: The results of this research may influence
NCCN guidelines on PET/CT surveillance for this population of
patients for whom the guidelines are currently vague.
OBJECTIVES/GOALS: We aim to quantify and describe the yield
of surveillance PET/CT for detecting asymptomatic recurrence of
melanoma after primary surgical treatment for stages IIB, IIC, and
IIIA. Our goal is to provide evidence to inform appropriate guide-
lines for scheduling surveillance PET/CT for this population.
METHODS/STUDY POPULATION: This is a retrospective study
of patients who have undergone a PET/CT at Barnes-Jewish
Hospital. Data will be collected in our Research Electronic Data
Capture (REDCap) database. The sample size is 158. Data analysis
will be explanatory for the yield of imaging and description of false
positives and additional unnecessary workup. Survival endpoints will
be reported and multivariate analysis with subgroups will be per-
formed for predictors of PET/CT results. Cost-efficiency analysis will
be conducted in collaboration with the Center for Health Economics
and Policy (CHEP), with emphasis on a patient-oriented perspective.
RESULTS/ANTICIPATED RESULTS: To date, we have collected
data for 158 patients, with approximately equal numbers of each
stage (56 IIB, 54 IIC, 48 IIIA). Due to lack of clear guidelines for this
population, there is significant variation of imaging schedules and
results between similar patients or groups of patients. This makes
it difficult to anticipate results. Based on clinical experience, litera-
ture review, and preliminary data, we may anticipate lower yield

of routine PET/CT for the detection of asymptomatic recurrence,
with frequent false negatives and occasional false positives, in addi-
tion to detection and further workup of benign processes.
DISCUSSION/SIGNIFICANCE OF FINDINGS: The high-risk
stages IIB, IIC, and IIIA currently occupy a gray area where surveil-
lance PET/CT remains controversial. For this group of patients, it is
important to weigh the benefits of early detection and risks of false
positives, unnecessary workup and anxiety, and cost.

Basic Science

24780

Investigating the role of mycobacterial lipid antigens and
CD1-restricted T cells in host-protective tuberculosis
immunity using a guinea pig model*
Macallister Harris1, James Dilisio2, Hadley Gary1, Edward Chan3, D.
Branch Moody4 and Brendan Podell1
1Colorado State University; 2University of Colorado of Denver;
3University of Colorado Anschutz Medical Campus; 4Harvard
Medical School

ABSTRACT IMPACT: Examining lipid immunity for
Mycobacterium tuberculosis in a translatable Guinea pig model
may serve as a critical foundation for the creation of an efficacious
human lipid based vaccine against tuberculosis. OBJECTIVES/
GOALS: CD1 is a group of glycoproteins on antigen-presenting cells
(APCs) that present lipid antigens to T cells. Mycobacterium tuber-
culosis (Mtb) has a lipid-rich cell wall which is essential for the
pathogenesis of tuberculosis. Our goal is to determine the frequency,
phenotypes, and functionality of CD1 T cells against Mtb using the
guinea pig model. METHODS/STUDY POPULATION: Guinea pigs
serve as the best translational model for CD1 immunology as they
have both group 1 and group 2 CD1 complexes, comparable to
human CD1.We performed ex-vivo and in-vivo experiments to ana-
lyze lipid antigen-specific CD1 T cell responses with Mtb infection.
Assays to detect lipid-specific CD1 T cell activation include cellular
proliferation, cytotoxicity assays, and interferon-gamma (IFNγ)
release assay (Elispot) using both synthetic and Mtb-derived lipids.
We isolated and characterized CD1 T cells using tetramerized CD1
complexes loaded with specific Mtb lipids. Spatial interaction
between lipid loaded CD1APCs with CD1T cells were demonstrated
by immunohistochemistry (IHC). Lastly, we will investigate the
impact of lipid-based immunology via knockdown and overexpres-
sion of CD1 complexes. RESULTS/ANTICIPATED RESULTS: The
cytotoxicity assay demonstrated that the CD1b1 and CD1b3 com-
plexes play roles in the presentation ofMtb lipids, specifically glucose
monomycolate, and mycolic acid, as noted by T cell killing of fibro-
blasts that express specific CD1 complexes that can present Mtb lip-
ids. Similarly, cellular proliferation exhibited lipid specific T cell
proliferation. IFNγ production by the stimulated CD1-restricted T
cells (Elispot) was weak indicating CD1 T cells may not produce
IFNγ. IHC successfully showed CD1 APCs in lungs and spleens of
infected guinea pigs. It is anticipated that knocking out CD1 expres-
sion will lead to impaired immunity, and increase severity of disease
as noted by pathologic lesions/bacterial burden, and systemic spread;
in contrast, CD1 enhancement will limit the severity of tuberculosis.
DISCUSSION/SIGNIFICANCE OF FINDINGS: We characterized
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CD1 T cells in infected guinea pigs at the tissue level, demonstrating
Mtb lipid immunology. As a result, we laid the groundwork for inves-
tigating whether augmenting lipid immunity in the guinea pig model
will enhance immunity against tuberculosis. Fruition of such work
may lead to the development of effective tuberculosis vaccines.

45698

Molecular Signatures of Cocaine Neurotoxicity in Human
Brain Models†

Emily Mendez, Laura Stertz, Gabriel Fries, Ruifeng Hu, Thomas
Meyer, Zhongming Zhao and Consuelo Walss-Bass
University of Texas Health Science Center at Houston

ABSTRACT IMPACT: This project will use human neuron models
and bioinformatics techniques to elucidate mechanisms of cocaine
neurotoxicity, which will allow treatments to be developed for min-
imizing or preventing neurological damage caused by cocaine abuse
and overdose. OBJECTIVES/GOALS: The goals of this project are to
identify genes and gene networks altered by cocaine exposure in neu-
rons (short term), and to use these pathways to understand mecha-
nisms of cocaine neurotoxicity for the establishment of therapeutic
targets (long term). METHODS/STUDY POPULATION: To study
the molecular effects of cocaine, we generated preliminary proteo-
mics and next-generation RNA sequencing (RNAseq) data from
human postmortem prefrontal cortex (Broadmann area 9 or BA9)
of 12 cocaine overdose subjects and 17 controls. Future directions
for this project include RNAseq analysis of neuronal nuclei sorted
from human postmortem BA9 and a human induced pluripotent
stem cell-derived neuron (hiPSN) model of cocaine exposure from
the same postmortem subjects from whom we have brain samples.
RESULTS/ANTICIPATED RESULTS: We found alterations in neu-
ronal synaptic protein levels and gene expression, including the sero-
tonin transporter SLC6A4, and synaptic proteins SNAP25, SYN2,
SYNGR3. Pathway analysis of our results revealed alterations in spe-
cific pathways involved with neuronal function including voltage-
gated calcium channels, and GABA receptor signaling. In the future,
we expect to see an enhancement in neuron-specific gene expression
signatures in our sorted neuronal nuclei and our hiPSN model of
cocaine exposure. The hiPSN model will help elucidate which effects
are due to acute versus chronic exposure of cocaine. DISCUSSION/
SIGNIFICANCE OF FINDINGS: Transcriptomic signatures found
with this analysis can help us understand mechanisms of cocaine
neurotoxicity in human neurons. With this work and future
proposed studies, we can discover targetable molecular pathways
to develop drugs that can reduce or reverse cocaine-related
impairment.

47149

Imaging Tools for Early Detection of Kidney Disease*
Edwin J. Baldelomar, David Reichert, Kooresh Shoghi and Kevin M.
Bennett
Washington University in St. Louis

ABSTRACT IMPACT: Chronic kidney disease (CKD) affects ~15%
of the US population and the majority of patients are diagnosed too
late to benefit from early intervention.We are developing a new diag-
nostic imaging tool (RadioCF-PET) for the kidney to enable early
detection of diseases and to monitor overall kidney health.

OBJECTIVES/GOALS: Nephronmass, or the number of functioning
nephrons, is a measure of the functional capacity of the kidney.
RadioCF-PETmay enable early detection of nephron loss in patients
with or at risk of CKD before changes are clinically detectable, facili-
tating early interventions to improve outcomes in these patients.
METHODS/STUDY POPULATION: RadioCF-PET, labeled with
Cu-64, has the advantage of using sub pharmacological doses for
imaging, carrying low risk and can be used with the FDA’s explor-
atory IND (eIND) mechanism for early in human testing. We are
developing the technology to be used in pre-eIND toxicology and
pharmacology studies. We are also developing other aspects of trans-
lational science to propel this technology toward translation, includ-
ing: market analysis, critical path to market, customer discovery, and
commercialization strategy. RESULTS/ANTICIPATED RESULTS:
Milestone 1: Apply technology in mouse model study and in human
kidneys rejected for transplant. Anticipated Result 1: PET signal
from RadioCF-PET correlates with glomerular density in healthy
and diseased model male mice (R2= 0.98). RadioCF-PET signal cor-
relates with glomerular number in a donated human kidney (R2=
0.78). Milestone 2: Application to federal funding (STTR) and gap
funding mechanisms to enable pre-eIND studies. Anticipated
Result 1: Application for funding will aid to clarify and validate
our market analysis and commercialization strategy. Milestone 3:
Continued research and development with the technology in new
studies. Other Anticipated Results: Future work with RadioCF-
PET will enhance technology performance in preparation for pre-
eIND studies. DISCUSSION/SIGNIFICANCE OF FINDINGS: We
foresee a large clinical and commercial potential for RadioCF-PET
to provide precise, early monitoring in patients at risk for or with
CKD. The two biggest hurdles for clinical translation are validating
safety and proving efficacy. This work targets both issues to facilitate
RadioCF-PET toward clinical translation.

Clinical Epidemiology

10080

Quantifying type of dental treatment rendered for
patients with special needs
Sydnee Chavis
University of Maryland School of Dentistry

ABSTRACT IMPACT: Quantifying the types of dental procedures
patients with healthcare needs receive can help understand and
improve modalities of dental care to improve healthcare outcomes.
OBJECTIVES/GOALS: 1. Quantify how medical complexity based
on special needs diagnosis impacts dental treatment rendered
2. Comprehend how medical diagnosis of a special need can affect
rate of treatment and type of treatment METHODS/STUDY
POPULATION: This study consists of a chart review of all active
patients in a dental school setting who have one of the following diag-
noses of a special need: autism, developmental disorder, epilepsy,
cerebral palsy, neuromuscular disorder, and hydrocephaly.
Medical diagnoses were used to extract records and quantify the
types of dental treatment rendered for these patients (preventative,
restorative, and surgical), as well as the rates of appointments for this
patient population. RESULTS/ANTICIPATED RESULTS: The
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