
Hb binding to megalin/cubilin receptors. We have developed a
highly sensitive fluorescence-based assay to test for such compounds.
Inhibition of DBP uptake and vitamin Dmetabolism in the PT could
lead or contribute to vitamin D deficiency. To our knowledge, our
study is the first to suggest a mechanism for vitamin D deficiency
commonly observed in SCDpatients. Ongoing studies focus onmeas-
uring vitamin D metabolism in both cell and mouse models of SCD.
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Identification of exhaustive markers in cytotoxic T-cells
to guide immune modulation in hepatocellular
carcinoma ex vivo
Lauren Norell Krumeich1, Tatiana Akimova, Jason Stadanlick,
Abhishek Rao, Neil Sullivan, Seth Concors, Paul Hernandez,
David Aufhauser Jr, Evgeniy Eruslanov, Wayne Hancock and
Matthew Levine
1University of Pennsylvania School of Medicine

OBJECTIVES/SPECIFIC AIMS: Objective: apply checkpoint inhib-
itors that are specific to the exhaustive markers expressed on tumor
CD8þ T-cells ex vivo in order to improve cytokine release and cyto-
toxic function in comparison to two control groups: (1.) T-cells that
receive no antibodies; (2.) T-cells that receive standard inhibition
with PD-1 and CTLA-4 antibodies only. Long-term objective: pro-
vide personalized medicine in the treatment of HCC by using check-
point inhibitors that are specific to the receptors expressed by an
individual tumor. METHODS/STUDY POPULATION: The study
population includes patients undergoing liver transplantation or sur-
gical resection for HCC. Two grams of tumor, two grams of healthy
liver tissue at least one centimeter from the tumor margin, and 50
milliliters of blood will be obtained. Solid tissue will be mechanically
and enzymatically disrupted and CD8þ T-cells will be isolated from
all sites. Using flow cytometry, the expression of surface receptors
PD-1, CTLA-4, LAG-3, TIM-3, BTLA, CD244, and CD160 will be
categorized in each tissue to identify which receptors are upregulated
in the tumor microenvironment. Up to three antibodies specific to
the upregulated receptor(s) on the tumor T-cells will be applied per
specimen. The experimental arm will receive these antibodies and
co-stimulationwith CD3/CD28 andwill be compared to two controls.
One control will receive only CD3/CD28, and the other will receive
CD3/CD28 in addition to the standard combination of PD-1 and
CTLA-4 inhibitors. From each condition, flow cytometry will be used
to assess themean production of interleukin-2, tumor necrosis factor-
α, interferon-γ, granzyme B, and perforin expression as an assessment
of T-cell function. RESULTS/ANTICIPATEDRESULTS: Preliminary
data from the peripheral blood of healthy controls confirms that the
developed flow cytometry panels effectively identify the surface recep-
tors and cytokine production of CD8þ T-cells. Two patients have
successfully been enrolled in this study. It is predicted that T-cells
extracted from the tumor will express more inhibitory receptors
than normal liver or peripheral blood andwill have increased function
after they are targeted with checkpoint inhibitors that are specific
to the inhibitory surface receptors they express. DISCUSSION/
SIGNIFICANCE OF IMPACT: HCC is the second leading cause of
cancer-related death worldwide and therapeutic options are limited
for patients who are not surgical candidates. T-cells are a critical com-
ponent of the anti-tumor response to HCC. However, T-cells can
develop an exhausted phenotype characterized by up-regulated
inhibitory receptors (PD-1, CTLA-4, LAG-3, TIM-3, CD-244,
CD-160, BTLA) and decreased function, allowing for immune escape.
Clinical trials using combined checkpoint inhibition with PD-L1 and

CTLA-4 antibodies have been considered a breakthrough for patients
with advanced HCC, as up to 25% show an objective tumor response.
The explanation for the varied susceptibility to checkpoint inhibition
remains unknown and is hypothesized to be secondary to inconsis-
tencies in the expression of surface inhibitory receptors. Although
inhibitory receptor expression has been shown to be upregulated
under conditions of hepatitis and/or HCC, there has been no single
study to effectively investigate the expression of all known inhibitors
in order to better explore the interplay between them. It will be of
great academic interest and clinical purpose to evaluate individual
receptor expression and engage the correlating antibodies given
the possibility of synergism between receptors and the need for a
more profound anti-tumor T-cell response in HCC.
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Identification of host-microbial interaction networks
that mediate intestinal epithelial barrier function in
necrotizing enterocolitis
David R Hill1, Roberto Cieza, Veda K. Yadagiri, Phillip Tarr,
Jason R. Spence and Vincent B. Young
1University of Michigan School of Medicine

OBJECTIVES/SPECIFIC AIMS: The central goal of this proposal is
to characterize the mechanisms that mediate success or failure of
immature intestinal barrier in necrotizing enterocilitis. METHODS/
STUDY POPULATION: To do this, I will utilize stem cell derived
human intestinal organoids (HIOs), an innovative model of the
immature intestine, and a cohort of bacterial isolates collected from
premature infants who developed NEC to interrogate the cause-effect
relationship of these strains on maintenance of the intestinal barrier.
I hypothesize that the epithelial response to bacterial colonization is
strain-dependent and results in differences in inflammatory signaling
that shape epithelial barrier function in the immature intestine.
RESULTS/ANTICIPATED RESULTS: Preliminary data shows that
colonization of HIOs with different bacteria leads to species-specific
changes in barrier function, and some species selectively damage the
epithelial barrier while others enhance epithelial barrier function.
I have identified key inflammatory signals that serve as central drivers
of intestinal barrier function. DISCUSSION/SIGNIFICANCE OF
IMPACT: Characterization of this process is expected to substantially
advance scientific understanding of early events in NEC pathogenesis
and lead to new opportunities for targeted therapeutic intervention to
accelerate barrier maturation or prevent hyperinflammatory reactiv-
ity in the neonatal intestine. The research proposed in this application
represents an entirely novel approach to studying host-microbial
interactions in the immature. Conceptually, this novel translational
approach will help to define the pivotal role of colonizing bacteria
in initiating epithelial inflammation in NEC patients.
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Identification of Immune Cell Profiles and Molecular
Pathways in Inflammatory Bowel Disease Driving
Non-Response to Biologic Therapy
Harrison Michael Penrose1, Hani Nakhoul, Nathan Ungerleider,
Erik Flemington and Suzana Savkovic
1Tulane University School of Medicine- LA CaTS

OBJECTIVES/SPECIFIC AIMS: Inflammatory Bowel Disease (IBD)
is a chronic, life-long condition characterized by inflammation of the
intestine that greatly affects an individual’s quality of life. While
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