
a DEN rat model. METHODS/STUDY POPULATION: Liver
fibrotic changes were induced in 34 Wistar male rats by oral admin-
istration of Diethylnitrosamine (DEN) for 12 weeks. 22 rats were
imaged with B-mode ultrasound at 3 different time points (baseline,
10 weeks and 13 weeks) formonitoring liver texture changes. Texture
features studied included tissue echointensity (liver brightness nor-
malized to kidney brightness) and tissue heterogeneity. 12 rats were
imaged with photoacoustic imaging at 4 time points (baseline, 5 wks,
10 wks, and 13 wks) to look at changes in tissue oxygenation.
Hemoglobin oxygen saturation (sO2A) and hemoglobin concentra-
tion (HbT) in the right and left lobes of the liver were measured.
8 rats were used as controls. Liver tissue samples were obtained fol-
lowing 13 weeks from DEN start time for METAVIR histopathology
staging of fibrosis. RESULTS/ANTICIPATED RESULTS: Texture
features studied showed an increase with time in DEN rats.
Normalized echointensity increased from 0.28 ± 0.06 at baseline to
0.46 ± 0.10 at 10 weeks (p< 0.0005) and 0.53 ± 0.15 at 13 weeks in
DEN rats (p< 0.0005). In the control rats, echointensity remained
at an average of 0.25 ± 0.05 (p= 0.31). Tissue heterogeneity increased
over time in the DEN-exposed rats from a baseline of 208.7 ± 58.3 to
344.6 ± 52.9 at 10 weeks (p< 0.0005) and 376.8 ± 54.9 at 13 weeks
(p= 0.06) however it stayed constant at 225.7 ± 37.6 in control rats
(p= 0.58). The quantitative analyses of the photoacoustic signals
showed that blood oxygen saturation significantly increased with
time. At 5 weeks sO2AvT increased by 53.83 % (± 0.25), and HbT
by 35.31 % (± 0.07). Following 10 weeks of DEN; sO2AvT by
92.04 % (± 0.29), and HbT by 55.24 % (± 0.1). All increases
were significant p< 0.05. In the 13th week, however, the values of
all of these parameters were lower than those in the 10th week, how-
ever, the decrease was statistically insignificant. DISCUSSION/
SIGNIFICANCE OF IMPACT: Quantitative features from B-mode
ultrasound and photoacoustic imaging consistently increased over
time corresponding to hepatic damage, inflammation and fibrosis
progressed. The use of this hybrid imaging method in clinical
practice can help meet the significant need for noninvasive
assessment of liver fibrosis.
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Peri-transplant Lung Microbiome Reveal Oral Bacteria,
Pepsin And Inflammatory Markers Co-associate With
Primary Graft Dysfunction, Implicating Aspiration As A
Potential Contributor
John Evan McGinniss1, Joshua M. Diamond1, Melanie C. Brown1, Ed
Cantu1, Jason D. Christie1, Rick D. Bushman1, and Ronald G.
Collman1
1University of Pennsylvania School of Medicine

OBJECTIVES/GOALS: Primary graft dysfunction (PGD) is acute lung
injury in the first three days after lung transplant. Patients that experi-
ence PGD have increased mortality and an increased risk of chronic
lung allograft dysfunction. The pathogenesis is thought to be an ische-
mia-reperfusion injurybut is incompletelyunderstoodandthere areno
specific therapies. We investigated the role of the microbiome in PGD
and associations with inflammation and markers of aspiration.
METHODS/STUDYPOPULATION:Wecollectedairway lavagesam-
ples from lung transplant donors before procurement and recipients
after reperfusion. We extracted DNA, amplified the bacterial 16S
rRNA gene, and sequenced on the Illumina MiSeq platform.
QIIME2 and Deblur were used for bioinformatic analysis. R packages
were used for downstream analysis and visualizations. The host
response was quantified using the Milipore 41-plex Luminex and an

ELISA for pepsin. Clinical data was collected by the Penn Lung
Transplant Outcomes Group. PGD was assessed by degree of hypoxe-
mia and chest X-ray findings in the 72 hours after transplant.
RESULTS/ANTICIPATEDRESULTS:Therewas no significant differ-
ence in alpha diversity (Shannon index, p= 0.51), biomass (via com-
parison of 16S amplicon PicoGreen, p= 0.6), or beta diversity
(Weighted UniFrac, p= 0.472, PERMANOVA) between subjects with
PGD grade 3 (n= 36) and those that did not (n= 96). On taxonomic
analysis, we found an enrichment of Prevotella in donor and recipient
lungs thatwenton todevelopPGD(p= 0.05). To followup this finding
wemeasured immune response andpepsin concentrations in recipient
lungs.We foundelevated levels in35/41 cytokinesmeasured in subjects
that developed PGD as well as an elevation in pepsin and a correlation
between pepsin concentration and Prevotella relative abundance
(Figure 1). Additionally, Prevotella relative abundance had statistically
significant positive correlations with multiple cytokines such as IL-6
(Pearson’s= 0.26, p= 0.009) and eotaxin (Pearson’s= 0.24, p
= 0.016). DISCUSSION/SIGNIFICANCE OF IMPACT: There is an
enrichment of oral anerobes in lung allografts that eventually develop
PGD. This is associated with elevated levels of pepsin and markers of
inflammation. These lines of evidence suggest aspiration contributes to
priming the allograft for PGD.
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Personalizing Care For Colorectal Cancer: Identifying
Novel Opportunities
Zachary Rivers1, David Stenehjem2, Emil Lou2, Andrew Nelson2,
Pamala Jacobson2, and Karen Kuntz2
1University of Minnesota CTSI; 2University of Minnesota

OBJECTIVES/GOALS: This project seeks to understand how per-
sonalized medicine can optimize care for patients with colorectal
cancer. It identifies opportunities for personalized medicine to
improve clinical outcomes, and uses cost-effectiveness analysis to
assess the clinical and financial impact of this approach.
METHODS/STUDY POPULATION: This project uses twomethods
to understand the impact of personalizedmedicine. First, this project
has used SEER-Medicare data in conjunction with Clinical
Pharmacogenetics Implementation Consortium guidelines to iden-
tify medications used by patients with colorectal cancer that can
be impacted by genetic variants. This data will then be combined
with population genetic variant rates to understand the likely impact
screening for a given variant will have on medication response and
adverse events. Medication use frequencies and genetic variant rates
are then used to populate cost-effectiveness models that simulate the
clinical and financial outcomes, identifying optimal genes to screen.
RESULTS/ANTICIPATED RESULTS: The first result will be a com-
prehensive overview of treatment patterns for patients with colo-
rectal cancer in the United States, as well as the treatments used
for disease-induced comorbidities. The second result will be the
identification of genetic variants based on population rates and
medication utilization that should be screened in this patient popu-
lation. The final result will be a breakdown of the clinical and finan-
cial outcomes associated with implementing screening for the
identified genes. Preliminary results from a two-gene cost-effective-
ness analysis demonstrates that screening for variants in those genes
improves both clinical and financial outcomes. DISCUSSION/
SIGNIFICANCE OF IMPACT: This project demonstrates how cur-
rent treatment approaches can be optimized via personalized medi-
cine. It uses epidemiological methods to identify opportunities to
integrate genetic findings from other diseases, and uses cost-
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