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INTRODUCTION. There is no knowledge of the molecular mechanisms driving human neck pain. We 
examined the transcriptomics profile (RNAseq) of the C2 dorsal root ganglion (DRG).
Aims: 1) Identify transcriptional changes that could be associated with persistence of pain;
 2) Identify phenotyping measures to be associated with RNAseq in future analyses. 
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METHODS. Patients undergoing C1-2 fusion:
>10 DRG from patients with acute pain
>7 from patients with chronic pain

RESULTS
• 66 genes were significantly different in chronic vs. 

acute pain.
• GFRA3 and ADGRB3 were highly upregulated 

(previously associated with osteoarthritis pain 
and cell-to-cell communication).

• Touch, pressure and cold allodynia we present in 
a subset of patients (neuropathic features).

IMPLICATIONS
• Potential novel molecular targets for neck pain: 

GFRA3 and ADGRB3.
• A subset of patients may have C2 neuropathy.
• Plan: examine associations between DRG 

transcriptomic with neuropathic pain features, 
levels of pain and disability.

Phenotyping
• Pain related outcomes
• Somatosensory (QST)

RNA sequencing
• Bulk, Spatial, 

Single cell

Fig. 1. 66 differentially expressed genes (blue) with log2 
fold change above 1.33 and adjusted p-value of 0.05 
identified with bulk RNAseq.

Fig. 2. Gene expression in neuronal cell-subtypes in C2 DRG 
identified with spatial transcriptomics. Comparison of neuronal cell-
subtypes in C2 DRG to lumbar human DRG allows label transferring 
with a graph-based embedding approach.

Fig. 3. Top: Expression of neuronal marker 
gene, SNAP25, is shown in per labeled cluster 
in C2 DRG. Bottom: Expression of GFRA3 is 
high in putative silent nociceptors from 
patients with chronic neck pain.




