FOXO TRANSCRIPTION FACTORS IN JOINT AGING AND OSTEOARTHRITIS PATHOGENESIS

This study examines the role of FoxO transcription factors in regulating mechanisms of joint homeostasis and consequences
of reduced FoxO expression in cartilage for joint aging and osteoarthritis pathogenesis. Experimental approaches to
increase FoxO will be tested for therapeutic potential in experimental osteoarthritis.
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KLF4 TRANSCRIPTION FACTORS IN JOINT DEGRADATION AND REGENERATION

The goal of this project is to determine the role of KLF4 in cartilage homeostasis and the consequences of KLF4
suppression for joint aging and OA pathogenesis. We will also establish proof of concept for KLF4 as a therapeutic target
in OA.
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Krippel-like factor-4 and Kriippel-like factor-2 are important regulators of joint tissue cells and protect against tissue
destruction and inflammation in osteoarthritis.
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Mocetinostat activates Kriippel-like factor 4 and protects against tissue destruction and inflammation in osteoarthritis.
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INTEGRATIVE OMICS ANALYSIS OF HUMAN CARTILAGE IN AGING AND OSTEOARTHRITIS

This project examines gene expression patterns and epigenetic mechanisms that characterize cartilage homeostasis,
healthy aging and osteoarthritis using human knees.
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Senescent cell population with ZEB1 transcription factor as its main regulator promotes osteoarthritis in cartilage and
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MAPPING THE JOINT-NERVE INTERACTOME OF THE KNEE

The goal is to use transcriptomic analyses at single cell and tissue levels to determine interactions between joint tissues
and the peripheral nervous system that are involved in joint pain.
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The project is part of the Restoring Joint Health and Function to Reduce Pain (RE-JOIN) Consortium is a new program
within the NIH Helping to End Addiction Long-term (HEAL) program. The overall goals of HEAL are "Understanding,
managing, and treating pain and consequently ‘Improving prevention and treatment for opioid misuse and addiction’.
Joint and back pain are the major indications for the prescription of pain medications, including opioids. The RE-JOIN
Consortium aims to understand how patterns of sensory neuron networks in joints change with disease and aging. Our
goal is to use transcriptomic analyses at single cell and tissue spatial levels of the knee joint tissues and dorsal root
ganglia to determine interactions between joint tissues and the peripheral nervous system that are involved in joint
pain. Mechanisms and mediators of these interactions would be potential new targets for tissue destruction and joint
pain.
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FOXO TRANSCRIPTION FACTORS AS CRITICAL REGULATORS OF INTERVERTEBRAL DISC AGING

The objective of this project is to determine the role of FoxO in intervertebral disc homeostasis, how FoxO deficient
promotes intervertebral disc degeneration and whether enhancing FoxO activation has therapeutic potential.
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HIGH RESOLUTION 3D MAPPING OF CELLULAR HETEROGENEITY WITHIN MULTIPLE TYPES OF MINERALIZED TISSUES
The Human BioMolecular Atlas Program (HUBMAP) is working to create a Human Reference Atlas at the cellular level.
We will map the cellular composition of the human knee joint at single cell resolution.

This project is part of the HUBMAP consortium and applies single cell and spatial transcriptomics to build three-
dimensional maps of normal human articular cartilage.
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Senescent cell population with ZEB1 transcription factor as its main regulator promotes osteoarthritis in cartilage and
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MECHANO SIGNALS REGULATING TENDON AND LIGAMENT HOMEOSTASIS
The goal is to determine the function of mechanoreceptors in tendon development, homeostasis, and regeneration.
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