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OBJECTIVES/SPECIFIC AIMS: Treatment of acute myeloid leukemia (AML) is
challenging, as apoptosis-resistant AML cells often persist within the bone marrow
microenvironment despite chemotherapy. The overall goal of our laboratory is to
identify and ultimately target the bone marrow factors that protect AML cells.
METHODS/STUDY POPULATION: Using cell cultures, we previously
reported that SDF-I (CXCLI2), an abundant bone marrow chemokine,
induces apoptosis of isolated CXCR4 + AML cells, including freshly isolated
bone marrow-derived AML cells from approximately one-third of AML
patients. However, co-culture of AML cells with differentiating osteoblasts
protected AML cells from apoptosis. RESULTS/ANTICIPATED RESULTS:
Histone deacetylase inhibitors (HDACi) abrogated the ability of osteoblasts to
protect AML cells and altered expression of matrix mineralization genes
including tissue nonspecific alkaline phosphatase (TNAP). A different drug,
cyclosporine A (CSA), similarly inhibited osteoblast-mediated protection of
AML cells and reduced TNAP expression. Specifically targeting osteoblast
TNAP via siRNA was sufficient to prevent osteoblasts from protecting AML
cells in co-cultures. In addition, we are targeting TNAP enzymatically.
DISCUSSION/SIGNIFICANCE OF IMPACT: Our results indicate that
targeting TNAP may be useful in AML treatment to render the bone marrow
microenvironment more hostile to leukemic cell survival.
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OBJECTIVES/SPECIFIC AIMS: The goals of our study are: (1) To test the
hypothesis that the presence of any autoimmune cytopenia (ITP, AIHA, or ES)
at time of cSLE diagnosis is associated with decreased risk of developing LN.
(Ib) To test the hypothesis that there is a lower risk of LN in patients with cSLE
and any co-existing autoimmune cytopenia (ITP, AIHA, or ES) who had
treatment with immunomodulatory or immunosuppressive therapy (intrave-
nous immunoglobulin, corticosteroids, rituximab, or cyclophosphamide)
before diagnosis of cSLE. (2) To test the hypothesis that in patients with cSLE
who develop LN, the presence of any co-existing autoimmune cytopenia (ITP,
AIHA, or ES) at time of cSLE diagnosis is associated with less severe LN. (3) To
test the hypothesis that at the time of cSLE diagnosis, there is a lower incidence
of double-stranded DNA (dsDNA) and a higher incidence of ribonucleoprotein
autoantibodies in those with co-existing autoimmune cytopenias (ITP, AIHA, or
ES). METHODS/STUDY POPULATION: This is a retrospective study of a large
cohort of patients from the Emory Children’s Center, Children’s Healthcare of
Atlanta (CHOA) satellite clinics and pediatric rheumatology inpatient services
at any of the 3 CHOA hospitals (Egleston, Scottish Rite, and Hughes Spalding)
with ICD 9 or ICD 10 codes corresponding to a diagnosis of SLE between
January I, 2000 and January 31, 2015. We will include patients diagnosed at age
2-16 years who meet at least 4 of the | | American College of Rheumatology
(ACR) classification criteria for SLE. We will consider these patients as having
cSLE. We will exclude patients with less than 2 years of follow-up data and
patients with a pre-existing diagnosis of cSLE who transferred care to our
Emory/CHOA center. We will define time of diagnosis as time from initial
evaluation for cSLE by a pediatric rheumatologist up to 28 days post cSLE
diagnosis. We will define co-existing autoimmune cytopenia as preceding
diagnosis of a primary autoimmune cytopenia or the presence of an
autoimmune cytopenia at the time of initial evaluation for cSLE and up to
28 days post cSLE diagnosis. We will define AIHA as hemoglobin <10 g/dL with
positive direct Coombs and/or reticulocytosis. We will define ITP as
thrombocytopenia <100,000/mm® and Evans syndrome as concurrent or
sequential AIHA and ITP. We will define lupus nephritis (LN) as the presence of
urine protein to creatinine ratio>0.5 in a patient with cSLE and/or biopsy
demonstrating LN. IRB approval of the study protocol with waiver of informed
consent has been obtained from the CHOA IRB. RESULTS/ANTICIPATED
RESULTS: We have approximately 40 newly diagnosed cSLE patients annually;
therefore, a study population of 400 patients with cSLE is possible. Therefore,
assuming 50% of cSLE patients without autoimmune cytopenias have LN and
22% of cSLE patients with autoimmune cytopenias have LN, at an alpha of 0.05,
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we will have > 80% power to detect significant differences. We expect to show
phenotypic differences in patients with co-existing autoimmune cytopenia and
cSLE from other newly diagnosed cSLE patients. We expect that the presence
of a co-existing autoimmune cytopenia and cSLE is associated with decreased
risk of developing LN. We expect that there will be a decreased prevalence of
LN in cSLE patients pretreated with immunosuppression further highlighting
that earlier indicators of LN risk and early interventions are necessary. We
expect to find decreased severity of LN in patients with a co-existing
autoimmune cytopenia at time of cSLE diagnosis. DISCUSSION/SIGNIFI-
CANCE OF IMPACT: Our study will be conducted on one of the largest single-
center cohorts of cSLE patients. We will determine whether pediatric patients
with SLE and autoimmune cytopenias have a distinct clinical or serological
phenotype and less severe disease. Our results will be significant in developing
hypothesis for further retrospective or prospective multi-center or large
database and immunological studies to understand the relationship of each
individual autoimmune cytopenia to cSLE. It will provide the necessary
background for further clinical and immunological studies to identify predictive
biomarkers of cSLE severity.
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OBJECTIVES/SPECIFIC AIMS: Pre-clinical and clinical observations have noted that
increased aortic dilation is associated with male sex. Using an experimental model
of severe, syndromic thoracic aortic aneurysms, we quantify aortic dilation and
elastin stability in male Versus female mice. METHODS/STUDY POPULATION:
Ascending aortas from male and female FBNImgR/mgR mice and their wild type
littermates were assessed every 4 weeks from 6 to 18 weeks of age by ultrasound.
Measurements were taken luminal edge to luminal edge in diastole. At termination,
aortas were harvested for RT-PCR analysis of extracellular matrix genes. Aortas
were serially sectioned and elastin fragmentation was imaged by auto-fluorescence.
RESULTS/ANTICIPATED RESULTS: At 12 weeks of age, differences of aortic
diameters between male and female FBNImgR/mgR mice were significantly
different (2.24+0.43 vs. 1.57+0.22mm; p=0.002), while there were no
significant differences between sexes of wild type littermates (1.29+0.13 vs.
1.23 +0.08 mm; p =0.71). Male sex was associated with increased elastin but not
fibrillin-1 mRNA expression. Ascending aortas from male and female FBNImgR/
mgR mice significantly differed in the degree of elastin fragmentation (2.76 vs. 1.85
breaks/ 100 um aorta; p=0.03). DISCUSSION/SIGNIFICANCE OF IMPACT:
Sexual dimorphism of thoracic aortic dilation observed in human TAA patients was
recapitulated in the fibirllin-I hypomorphic mouse model of syndromic thoracic
aortic aneurysms. Differences in this mouse model could be explained by the
differential expression of extracellular matrix genes.
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OBJECTIVES/SPECIFIC AIMS: Lung cancer claims 160,000 lives in the United
States every year, and lung adenocarcinoma (LADC) is the most frequent type.
Early diagnosis is crucial. Computed tomography (CT) is very sensitive in
identifying early-stage lung nodules, but has low specificity. Increased glucose
uptake is a hallmark of cancer measurable in vivo by fluorodeoxyglucose (FDG)
positron-emission tomography (PET). FDG PET is widely used for cancer
staging but has low sensitivity in the diagnosis of solitary lung nodules. We have
previously identified an alternative glucose transporter, SGLT2, expressed in
different types of cancer but not detected by FDG PET. SGLT?2 activity can be
measured in vivo with the PET tracer methyl-4-fluorodeoxyglucose (Me4FDG).
The objective of this study was to test the hypothesis that SGLT2 is a novel
diagnostic and therapeutic target in FDG-negative, early stage LADC.
METHODS/STUDY POPULATION: To study glucose transporter expression
in LADC, we performed immunohistochemistry with SGLT2- and GLUTI-
specific antibodies in human lung pre-malignant lesions and LADC samples. To
verify the possibility of detecting SGLT2 activity in vivo, we performed
microPET imaging with the SGLT-specific tracer Me4FDG in a Kras-driven,
p53-null genetically engineered mouse model and in patient-derived xenografts
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