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patterns between patient tumor RNA-seq and clinical outcomes and
map these associations on to higher-resolution data like spatial and
single-cell transcriptomics. We apply DEGAS to prostate and pan-
creatic cancer spatial transcriptomics samples, as well as one normal
sample of prostate tissue. We used the TCGA prostate cancer cohort
to with the accompanying survival information and publicly acces-
sible prostate cancer ST data from 10X Genomics to predict survival
associations in the ST slides derived from the TCGA patients. Based
on these survival associations, we identify higher risk subsections of
ST slides which can be further studied. RESULTS/ANTICIPATED
RESULTS: We were able to validate our method by comparing it
to Scissor and were able to show that the number of high-risk regions
in prostate cancer slides increased with the stage of disease.
Furthermore, we identify transcriptomic signatures enriched for
ontology terms associated with growth regulation and apoptosis,
inflammation, immune signaling, and autophagy in histologically
normal prostate tissues and adjacent normal pancreatic cancer tis-
sues that were identified as high-risk by DEGAS. The regions high-
lighted by DEGAS could reflect transcriptional precursors to
intraepithelial neoplasia—a well-recognized premalignant morpho-
logical change in glandular epithelium. DISCUSSION/
SIGNIFICANCE: Identifying biomarkers of tissue stress that precede
morphologic diagnosis of high-grade pre-malignant lesions by a
pathologist may help triage patients at high risk for future develop-
ment of cancer, or aid in better understanding whether histologically
normal pre-malignant tissues at tumor margins contribute to
recurrence.
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Development of a Predictive Nomogram for
Circumferential Resection Margin in Rectal Cancer
Surgery

Megan Shroder, Molly M Ford, Fei Ye, Zhiguo Zhao, Aimal Khan,
Shannon McChesney, M. Benjamin Hopkins, Alexander T. Hawkins
Vanderbilt University Medical Center

OBJECTIVES/GOALS: A negative circumferential resection margin
(CRM) after surgical resection of rectal cancer decreases local recur-
rence and increases overall survival. While MRI is used to predict this
risk, there is no predictive model that incorporates clinical factors to
predict the risk of CRM positivity. METHODS/STUDY
POPULATION: Utilizing the National Cancer Database from
2010-2014, we performed a retrospective study evaluating factors
predictive for positive CRM after surgical resection of rectal cancer.
The primary outcome was positive CRM (tumora%o#1 mm from the
surgical margin). Our population included patients with clinical
stage I-III rectal cancer who underwent total mesorectal excision.
For the primary outcome, multivariable logistic models were used
to estimate the probability of a positive CRM. Model performance
was evaluated by using the area under the receiver operating char-
acteristic curve (AUC). Model calibration was assessed by examining
the calibration plot. Bootstrapping method (300-iteration) was used
to internally validate and estimate optimism-adjusted measures of
discrimination and overall model fit. RESULTS/ANTICIPATED
RESULTS: There were 28,790 patients included. 2,245 (7.8%) had
positive CRM. Older age, race, larger tumor size, higher tumor grade,
mucinous and signet tumor histology, APR, open operative
approach, facility location, higher T stage, lymphovascular invasion,
lack of neoadjuvant chemotherapy/radiation, and perineural inva-
sion were all significantly associated with positive CRM (p
DISCUSSION/SIGNIFICANCE: An objective model that predicts
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positive CRM and associated poor clinical outcomes is possible to
be used in conjunction with MRI. Positive CRM is associated with
specific patient demographics, tumor characteristics, and operative
approach. These factors can be used to predict CRM positivity in
the preoperative period and plan accordingly.
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Diagnosis and Detection of Thrombosis in PCOS
Mariel Miller, Caitlin Raymond, Bharathi Kavuri, Christopher Zahner
University of Texas Medical Branch

OBJECTIVES/GOALS: Identify and stratify clinical presentations of
thrombotic pathology in PCOS patients. This will be accomplished
by 1) evaluating clinical assays for the detection of hypofibrinolysis,
and 2) analyzing clinical symptomology of thrombosis in PCOS via
Symptom-Disease Pair Analysis of Diagnostic Error (SPADE).
METHODS/STUDY POPULATION: Preliminary study popula-
tions include n=3 for each of the following groups PCOS with throm-
botic complications, PCOS without thrombotic complications,
healthy controls, and healthy control samples treated ex vivo with
PAI-1. Coagulation assays include ACL coagulation panel, antiphos-
pholipid antibody assays, viscoelastic testing with TEG and Quantra
devices, and global fibrinolytic capacity. Coagulation assays will be
performed on three samples taken at 4-week intervals. The
SPADE techniques will be used to evaluate symptomology of throm-
bosis in the study period and patient electronic medical history.
Molecular testing will be performed for pro-thrombotic polymor-
phisms (PAI-1 and Apo E) and mutations (Factor V Leiden and
Prothrombin). RESULTS/ANTICIPATED RESULTS: We anticipate
PCOS and ex vivo PAI-1 samples to show signs of hypofibrinolysis
on TEG and Quantra devices outside of reference ranges and with
statistical significance. We also anticipate seeing a statistical signifi-
cance with ACL coagulation panels, however, these results are
expected to still be within the reference ranges, as seen in previous
studies. We believe the SPADE method will identify clinical presen-
tations of hypofibrinolysis in PCOS patients coinciding with patterns
in laboratory tests that were misdiagnosed due to being within refer-
ence ranges. We hope to stratify clinical presentations predictive of
thrombosis in PCOS patients with standard clinical assays and with
increased precision using viscoelastic assays. DISCUSSION/
SIGNIFICANCE: The incidence rate of thrombosis is 40x higher
in PCOS compared to healthy populations. However, the mecha-
nisms of thrombosis in PCOS are unknown and are undetectable
with current clinical assays. We hypothesize that chronic cellular
stress in PCOS disrupts the regulation of interconnected immune
pathways, causing hypofibrinolysis.
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Differential expression of two Plasmodium falciparum
variant surface antigen families in Malian children with
cerebral malaria compared to mild malaria*
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OBJECTIVES/GOALS: Recent in vitro evidence suggests that diverse
parasite protein families called RIFINs and STEVORs are displayed
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on the surface of infected red blood cells and may have a role in
severe malaria, but they remain sparsely studied in natural infections.
We measured the RNA expression of these antigens in Malian chil-
dren with severe or mild malaria illness. METHODS/STUDY
POPULATION: We collected blood samples from Malian children
aged six months to five years, including 14 with cerebral malaria, 10
with severe malarial anemia, and demographic-matched controls
with mild, uncomplicated malaria. We extracted total RNA from
each patient and used a custom capture array to selectively enrich
Plasmodium falciparum parasite RNA. We then performed
Ilumina next-generation RNA sequencing and reconstructed para-
site transcriptomes using reference-free de novo assembly. We iden-
tified RNA encoding RIFINs and STEVORs using an in-house
classifier, then measured the diversity and abundance of gene expres-
sion for each infection. Expression diversity was defined as the num-
ber of unique variants transcribed. Expression abundance was
calculated as transcripts per million (TPM). RESULTS/
ANTICIPATED RESULTS: Cerebral malaria cases, but not severe
malarial anemia cases, had higher diversity and abundance of
RIFIN expression compared to mild infections. Type A RIFINs pre-
dominated over Type B RIFINs, and the same two RIFINs were pre-
dominantly expressed in all disease phenotypes. We anticipate that
predominantly expressed RIFINs share high sequence homology
with variants previously shown to bind blood antigens or immune
inhibitory receptors. STEVOR expression was also higher in cerebral
malaria compared to mild malaria, but STEVOR transcripts were
sparse overall. DISCUSSION/SIGNIFICANCE: Elevated RIFIN
expression in cerebral malaria over mild malaria supports a role
for these antigens in pathogenesis. Severe malarial anemia may
progress  through a  different pathogenic = mechanism.
Predominantly expressed RIFIN variants may be promising targets
for vaccines and therapeutics to protect children against cerebral
malaria.
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Dystonia is associated with macro and microstructural
abnormalities of the cerebellum: A nested case-control
study.

Xenos Mason, Elizabeth Haddad, Neda Jahanshad

University of Southern California Keck School of Medicine

OBJECTIVES/GOALS: Dystonia is a brain disorder which causes
excessive muscle activation, manifesting as abnormal movements.
Neuroimaging studies of dystonia have revealed changes in a net-
work involving the cerebellum. We sought out to determine whether
subjects with dystonia in the UK Biobank exhibit MRI-based cerebel-
lar pathology. METHODS/STUDY POPULATION: This nested
case-control study drew from the UK Biobank, a cohort of
>500,000 subjects in the United Kingdom, aged 40-69, enrolled
2006-2010. Eligible subjects must have undergone diffusion-
weighted brain MRI. Dystonia cases were ascertained using ICD10
codes. We selected controls without neurologic diagnoses, matched
(1:3) on age, sex, imaging site, and medical comorbidities. Mean dif-
fusivity, fractional anisotropy, intracellular and isotropic volume
fractions, and orientation dispersion were extracted from four
white-matter tracts (inferior, middle, superior cerebellar peduncles;
superior thalamic radiations) along with cerebellum, basal ganglia,
and whole-brain grey and white-matter volumes. Means were com-
pared using two-tailed t-tests and the Benjamini-Hochberg
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procedure (FDR = 0.05). RESULTS/ANTICIPATED RESULTS: 23
cases of dystonia and 69 control subjects were selected and ascer-
tained. After correcting for multiple-comparisons (40 volumetric
and 35 diffusion-related), intracellular-volume-fraction (ICVF) of
the middle- and superior-cerebellar peduncles was significantly
lower in subjects with dystonia, suggesting reduced axon density.
Volumetric analysis showed significantly reduced volumes of the
motor cerebellum (lobules VI and VIII). There were no differences
in basal ganglia, cortical, or whole-brain volumes. DISCUSSION/
SIGNIFICANCE: These findings support the hypothesis that abnor-
malities of cerebellar networks contribute to dystonia. In future we
will use similar techniques to assess these tracts in subjects with dys-
tonia who are undergoing Deep Brain Stimulation, with the goal of
guiding stimulation targeting, and predicting therapeutic outcomes.
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Early life antibiotic exposure and genetic risk in
neurodevelopmental disorders: effects on neurogenesis,
the gut microbiome, and behavior
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OBJECTIVES/GOALS: Our long-term goal is to understand how
both genetic and environmental (GxE) factors contribute to neurode-
velopmental disorders (NDDs) so that we may potentially intervene in
disease pathogenesis and design therapies to address functional defi-
ciencies. METHODS/STUDY POPULATION: Our studies use a
novel GXE model to determine how cephalosporin antibiotic exposure
alters the gut microbiome, hippocampal neurogenesis, and behavior in
the genetically vulnerable 16p11.2 microdeletion (16pDel) mouse.
This mouse models one of the most frequently observed genetic risk
variants implicated in NDDs, including ~1% of autism diagnoses.
Wildtype and 16pDel littermates were exposed to saline or the cepha-
losporin, cefdinir, from postnatal days 5-9. We quantified changes in
gut microbiota composition using 16S rRNA gene sequencing and uti-
lized immunoblotting, immunohistochemistry, and bulk RNA gene
sequencing to assess changes in hippocampal neurogenesis. An addi-
tional cohort of saline or cefdinir-exposed mice were subjected to a
behavioral battery to assess changes in sociability and anxiety.
RESULTS/ANTICIPATED RESULTS: We leveraged the next-gener-
ation microbiome bioinformatics platform, Quantitative Insights Into
Microbial Ecology 2 (QIIME2) to analyze 16S rRNA gene sequencing
datasets of P13 cecal samples from saline- and cefdinir-exposed mice.
We found successful perturbations to the gut microbiome following
early life cefdinir exposure. Further, we found a robust 50% reduction
in hippocampal cyclin E protein in cefdinir-exposed 16pDel male
mice, which was replicated in a second independent experiment.
This reduction extended to the S-phase cell entry and general stem cell
population, quantified by EQU+ and Ki67+ cell numbers, respectively.
Lastly, in our first cohort of mice for behavioral studies, we found
reduced sociability and increased anxiety-like behaviors in cefdinir-
exposed mice. DISCUSSION/SIGNIFICANCE: The findings from
this GXE model will provide mechanistic insights into the causes of
NDDs; they may inform practice guidelines so as to reduce this envi-
ronmental exposure; and may suggest interventions like probiotics for
those at risk in order to overcome altered gut microbiome composition
and restore hippocampal neurogenesis defects.
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