
umbilical cord glucose/insulin (p=0.114) or neonatal hypoglycemia
diagnosis (p=0.674) when controlled for gestational age and infant
birthweight. We hypothesize that, with pending analyses, maternal
HbA1c and umbilical cord insulin levels will correlate negatively
with the rate of neonatal glycemic change, and positively with the
level of inflammatory and angiogenic transcription identified in pla-
cental and umbilical endothelium. DISCUSSION/SIGNIFICANCE:
Characterization of postnatal glucose control is key to prognosis and
risk stratification of infants of diabetic mothers. Understanding pla-
cental response to glucose, as well as sequela in the fetal endothelium,
is also critical to understanding the pathogenesis of neonatal hypo-
glycemia and other adverse outcomes of diabetic pregnancy.

407
The OGT/O-GlcNAc Axis Regulates Fibrosis Resolution in
Idiopathic Pulmonary Fibrosis
Shia Vang, Yiming Livelo, Bailey Burpee, Meghan J. Hirsch, Emma
L. Matthews, Luke I. Jones, Girish Melkani, Stefanie Krick and
Jarrod W. Barnes
University of Alabama at Birmingham

OBJECTIVES/GOALS: Idiopathic pulmonary fibrosis (IPF) is a
chronic lung disease characterized by dysregulated collagen accumu-
lation in the lung parenchyma. Our goal is to investigate the role of
O-linked N-Acetylglucosamine (O-GlcNAc) transferase (OGT) in
pulmonary fibrosis to ultimately discover novel therapies for fibrosis
resolution. METHODS/STUDY POPULATION: Lung tissue from
IPF and non-IPF donors was subjected to immunohistochemistry
(IHC) to assess O-GlcNAc levels. Primary human lung fibroblasts
were treated with OGT or O-GlcNAcase (OGA) inhibitors followed
by transforming growth factor-beta 1 (TGF-β1) stimulation to assess
O-GlcNAc regulation of fibroblast-to-myofibroblast transition
(FMT) markers [alpha smooth muscle actin (α-SMA) and type 1
and type 3 collagen (COL1α1, COL3α1)] In Drosophila mela-
nogaster, OGT knockdown (KD)/overexpression (OE) was condi-
tionally induced to assess pericardin, a type IV collagen-like
protein, regulation by immunofluorescence. Lastly, a mouse model
of bleomycin-induced pulmonary fibrosis was examined following
OGT KD and assessed for fibrosis resolution via histology, hydroxy-
proline assay, and western blotting. RESULTS/ANTICIPATED
RESULTS: O-GlcNAc staining was increased in IPF lung tissue com-
pared to non-IPF control lungs. In primary human lung fibroblasts,
TGF-α1 administration resulted in increased FMTmarkers (α-SMA,
COL1α1, and COL3α1), which were reduced or increased by OGT or
OGA inhibition, respectively. Genetic manipulation in the
Drosophila models showed decreased pericardin expression with
OGT KD compared to the wild-type, whereas OGT OE increased
pericardin compared to control. Additionally, OGT KD in bleomy-
cin treated aged mice resulted in reduced collagen levels at the tran-
script and protein level and concurrent fibrosis resolution as assessed
by Masson’s trichrome staining and total hydroxyproline analysis.
Collectively, showingOGT/O-GlcNAc regulating collagen in fibrosis
resolution. DISCUSSION/SIGNIFICANCE: These data suggest that
the OGT/O-GlcNAc axis regulates collagen deposition in pulmonary
fibrosis, and we show that O-GlcNAc is implicated in the pathogen-
esis of IPF. We identified OGT as a therapeutic target to overcome
current drug limitations, opening new horizons for biomedical
treatment.

409
Automated Prediction of Bone Volume Removed During
Cortical Mastoidectomy Using Deep Learning
Nimesh Nagururu1, Manish Sahu1, Adnan Munawar1, Juan
Antonio Barragan2, Hisashi Ishida2, Deepa Galaiya1, Russell Taylor2

and Francis Creighton1
1Department of Otolaryngology-Head and Neck Surgery, Johns
Hopkins University School of Medicine, Baltimore, MD, USA and
2Laboratory for Computational Sensing and Robotics, Johns
Hopkins University, Baltimore, MD, USA

OBJECTIVES/GOALS: Patient-specific definition of extent of surgi-
cal excision is foundational to the safety offered by computer assisted
interventions. Consequently, this study aims to develop a pipeline for
automated segmentation of bone removed during cortical mastoid-
ectomy, a technically complex otologic surgery. METHODS/STUDY
POPULATION: A simulator, previously developed in our lab, allows
fully immersive simulation of mastoidectomy using segmented tem-
poral bones generated from CT data. Using the simulator, one
attending surgeon will perform three trials of mastoidectomy on
20 different temporal bones. From the simulator we will obtain data
on the volume of bone removed for a specific anatomy, averaged
between trials. No new U-net (nnU-net), an open-source three-
dimensional segmentation network, will then be trained to predict
the volume of bone removed using segmented pre-operative CT
imaging. Segmentation accuracy will be evaluated with the Dice coef-
ficient, modified Hausdorff distance (mHD), sensitivity and specific-
ity. RESULTS/ANTICIPATED RESULTS: We expect the mean
pairwise Dice coefficient to be high indicating relative similarity of
volume removed between trials. Moreover, we predict that following
five-fold cross-validation the best model will result in a Dice coeffi-
cient, mHD, sensitivity, and specificity indicative of volume removed
predictions consistent with surgeon-generated data. Finally, given
that network training will penalize overlap of the predicted excised
bone segment and previously segmented anatomic structures, we
expect that no critical anatomical structures will be marked as tissue
removed. DISCUSSION/SIGNIFICANCE: We hope to show that
deep learning architectures can accurately predict bone removed
during mastoidectomy. These predictions can be used for preopera-
tive planning, as clinical endpoints in surgical simulators, or be used
in conjunction with surgical robots, all ultimately improving patient
safety.

410
Improving Patient Outcomes through Design of
Biodegradable Implants for Long Bone Fractures
Justin S. Unger1, Timothy P. Weihs2 and James K. Guest3
1Institute for Clinical and Translational Research, Johns Hopkins
University School of Medicine; Department of Civil and Systems
Engineering, Johns Hopkins University; 2Department of Materials
Science and Engineering, Johns Hopkins University and
3Department of Civil and Systems Engineering, Johns Hopkins
University

OBJECTIVES/GOALS: Current long bone fracture standard of care
uses inert metal intramedullary nails (IMN), 10x stiffer than femur
cortex. Consequent “stress-shielding” bone loss sees >5% of patients
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needing revision surgery. To improve nonunion healing, we develop
automated design optimization methods for biodegradable Mg alloy
IMNs to control local reloading. METHODS/STUDY
POPULATION: Finite element analysis (FEA) is performed on
3D bone-IMN representations to establish this study’s baseline strain
states for existing inert IMN geometries within QCT-informed fem-
oral models under simulated biomechanical loading. FEA with Mg
alloy properties for same IMN designs simulate transient IMN
material loss through discrete time-step models with experimental
in vivo Mg corrosion rates and strain-based bone density evolution
using remodeling algorithms from literature. Transient stability and
strength metrics, fracture zone stress profiles under gradual reload-
ing and manufacturing constraints are formulated through gradient-
based sensitivity analysis into a topology optimization framework
(TOF) incorporating a reaction-diffusion degradation model to gen-
erate IMN topologies. RESULTS/ANTICIPATED RESULTS: TOF
designs for Mg alloy IMNs with transient allowable strength con-
straints, using safety factors to prevent IMN failure, demonstrate
higher compliance than standard inert IMNs with mechanical prop-
erties closer to native cortical bone. The biodegradation model
within the TOF, informed by corrosion behavior from bone-IMN
FEA study, predicts how potential design evolutions affect transient
strain states of the system. Thus, local fracture region stress states are
controlled by the algorithm optimizing for desirable transient stiff-
ness profiles based on a minimum variance objective of fracture zone
stress compared to a target bone stress profile. Optimized IMNs with
porous, high surface area features achieve 50% decrease in IMN stiff-
ness over 6 months recovery time and complete in vivo degradation
in 24 months. DISCUSSION/SIGNIFICANCE: Our TOF reduces
“stress-shielding” effects via design for controlled IMN biodegrada-
tion to gradually increase fracture zone loading, stimulating remod-
eling and reducing current risk of post-operative fracture and
surgical removal in ~15k cases/yr. in the U.S. In vitro mechanical
and in vivo clinical testing is required to validate design results.

412
Synergistic Targeting of Lysine-specific demethylase 1
(LSD1) and MAPK Signaling: A Mechanism-Guided
Therapeutic Approach for Glioblastoma (GBM)
Lea Stitzlein1, Jack Adams1, Matthew Luetzen1, Melissa Singh1,
Xioaping Su2, Yue Lu3, Joy Gumin4, Frederick Lang4 and
Joya Chandra1
1Department of Pediatrics Research, MD Anderson Cancer Center;
2Department of Bioinformatics and Computational Biology, MD
Anderson Cancer Center; 3Department of Epigenetics and
Molecular Carcinogensis, MD Anderson Cancer Center, and
4Department of Neurosurgery, MD Anderson Cancer Center

OBJECTIVES/GOALS: LSD1 is a histone demethylase important in
GBM regulation. Our goal is to design a therapeutic strategy for
LSD1 inhibitors to meet clinical needs in GBM. Despite the abun-
dance of LSD1 inhibitors, resistance emerges in GBMmouse models.
We aim to understand the relevance of proliferative signaling path-
ways, such as MAPK, in LSD1 inhibitor resistance. METHODS/
STUDY POPULATION: Following LSD1 knockdown in GBM cells,
we determined differentially expressed genes using RNA-seq and

gene set enrichment analysis (GSEA). Kinase signaling processes
enriched for LSD1 expression were identified. Utilizing western blot,
we assessed LSD1’s impact on MAPK signaling in patient-derived
GBM stem cells (GSCs) and pediatric high-grade glioma cell models.
Pharmacological evaluation of LSD1 involved five inhibitor candi-
dates. Additionally, we explored LSD1 inhibition in combination
with brain penetrant kinase inhibitors, osimertinib and ulixertinib,
directed against the epidermal growth factor receptor (EGFR) and
MAPK, respectively. The treatment combinations were assessed at
multiple concentrations and analyzed using SynergyFinder.
RESULTS/ANTICIPATED RESULTS: Pharmacological LSD1
inhibition after 24 hours induced increased phosphorylated ERK1/
2 across multiple glioma cell lines. Concurrent LSD1 and EGFR/
MAPK inhibition demonstrated improvedin vitro efficacy compared
to individual agents. Notably, the combination of Iadademstat
(ORY-1001) and osimertinib demonstrated the highest synergy
score of 37.2 using the bliss synergy model in the GSC17s.
Furthermore, 11 out of the 12 combination treatments tested had
a synergistic relationship, with bliss synergy scores greater than
10. DISCUSSION/SIGNIFICANCE: Our study addresses the press-
ing need for novel therapeutic strategies in GBM.We leveraged phar-
macological tools of LSD1 inhibition to determine how they could be
used most effectively, revealing kinase inhibition as a promising
strategy with demonstrated in vitro efficacy. Future efforts will focus
on validating these findingsin vivo.

413
Perceptions and Concerns: Navigating Genetic Research
Participation Among At-Risk Individuals for Inherited
Conditions
Elinette M. Albino1, Polaris Gonzalez-Barrios2, Paola Guisti-
Rodriguez3, Noelia De Sevilla-Saez3, Karen G. Martinez2 and
Carmen Buxo4
1University of Puerto Rico, Medical Sciences Campus; 2Department
of Psychiatry, University of Puerto Rico, Medical Sciences Campus,
San Juan, PR; 3Department of Psychiatry, University of Florida
College of Medicine, Gainesville, FL and 4University of Puerto Rico,
Medical Sciences Campus, School of Dental Medicine, Dental and
Craniofacial Genomics Core, San Juan, PR

OBJECTIVES/GOALS: Motivations and hesitations about partici-
pating in genetic research among those at risk of inherited conditions
are unclear. We aim to understand perceptions, perspectives, and
concerns of these individuals regarding genetic research studies,
especially for hard-to-diagnose diseases. METHODS/STUDY
POPULATION: Mix method study of 150 Hispanics individuals
in Puerto Rico (PR) at risk for in heriting a condition. These individ-
uals, with limited diagnostic data, are attending genetics clinics or
invited to a genetics study at the University of Puerto Rico
Medical Sciences Campus. Structured surveys and interviews will
be conducted. Surveys will gauge general perceptions and feelings
toward genetic research, while interviews will provide a deeper
understanding of participants’ personal narratives and experiences.
All sessions will be recorded, transcribed, and analyzed using
NVivo qualitative analysis software. Thematic analysis will be
employed to identify recurring themes and sentiments. RESULTS/
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