
Chelsea S Bahney, PhD

Associate Professor,  Orthopaedic Trauma Institute

University of California San Francisco (UCSF)

April 2026

 



Disclosures

• None



Advancing Orthopaedic Research with Multi-Omics



Transcriptomics Identifies Mechanoresponsive Genes
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Fat Talks To Cartilage: Adipokines Induce Pain & Destruction



• Unique microbiota-metabolome axis in fracture 
patients with low bone mass

• Microbiome as a possible non-invasive biomarkers for 
assessing skeletal health.

• Microbiome “correction” can improve fracture repair

Gut-Bone Axis: Microbiome-Metabolome in Fracture Repair



Limitations of Current Methods of Monitoring Healing 

X-ray: late detection

CURRENT 
METHODS

Clinical observation: subjective

RESEARCH

Biomarkers correlating to progression of 
healing have not been identified

Clinical Need: A method to quantify fracture 
healing and identify predictive healing patterns

CT scan: radiation, expensive

Qualitative

Sensors to measure tissue properties  



New Biomarker for Fracture Repair

Coughlan et al. Sci Trans Med 2017

Collagen X Degradation (CXM)

Bahney et al. Frontiers Endocrin 2017 Inflammation
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CXM Peaks at 6 Weeks and is Elevated in Early Healers

CXM in Healthy Individuals
No Age or Sex Differences 
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CXM Peaks Between 25-35 Days 
Much Earlier than Radiographic Bone Healing



Wang F, et al. Nature Reviews Drug Discovery. 

mRNA as Next Generation Fracture Therapeutic



Therapeutic Advantages of mRNA

o Short half life
o Limited activity → high doses
o Expensive to manufacture

o Safety concerns (genomic integration)
o Difficult in non-dividing cells
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BMP2 RNA as a Therapeutic is Promising in Bone Repair
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Wnt Signaling Pathway
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Healing Efficacy 

Day post-fracture: 6  7  8

Wnt-activating RNA increases bone formation in 

a dose-dependent manner up to 200%

Injectable Wnt mRNA Accelerates Bone Healing in Mice
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