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Elucidation of molecular mechanisms of synovitis and enthesitis using
comprehensive transcriptome/epigenome analyses
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We recruited patients with rheumatoid arthritis SRA) and peripheral
spondyloarthritis (SpA) and performed detailed musculoskeletal ultrasound, identified innate
lymphoid cells in the peripheral blood, and measured serum cytokine levels. We found that patients
were divided into 2 groups, synovitis-dominant group and synovitis-nondominant group. Peripheral ILC
counts were significantly higher in the synovitis non-dominant group, while the correlations
between serum cytokines and ILC counts were weak. Synovitis-dominant group is the strongest
predictor of treatment response to methotrexate. Our data demonstrate that ILCs are associated with
non-synovitis lesions in RA and SpA and confirms that methotrexate is preferentially effective for
synovitis.
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Figure 1. Proportions of patients with positive power Doppler score for each site scanned
A. Joints evaluated for synovitis. B. Tendons evaluated for tenosynovitis. C. Entheses evaluated for
enthesitis.

RA: rheumatoid arthritis; SpA: spondyloarthritis; MCP: metacarpophalangeal; IP: interphalangeal; PIP:
proximal interphalangeal; RC: radiocarpal; MC: midcarpal; DRU: distal radioulnar; HR: humeroradial; HU:
humeroulnar; OF: olecranon fossa; SPP: suprapatellar pouch; Med knee: medial aspect of knee; Lat knee:
lateral aspect of knee; TT: tibiotalar; TN: talonavicular; MTP: metatarsophalangeal; FD: flexor digitorum;

Comp: compartment of wrist extensor tendon; TP: tibialis posterior; ED (MC): extensor digitorum at
metacarpal head; ED (PP): extensor digitorum insertion into proximal phalanx; Lat EC: lateral epicondyle;
Med EC: medial epicondyle; PL (prox): proximal attachment of patellar ligament; PL (distal): distal
attachment of patellar ligament
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Figure 2. Clustering of patients based on ultrasound assessment

Positional relationship among patients (n=100) based on power Doppler scores (116 sites) is plotted by
Uniform Manifold Approximation and Projection (UMAP). A. Partitioning Around Medoids (PAM) clustering of
patients based on the two scaling coordinates of UMAP. B-I. Parameters are mapped on the UMAP plot: B.
clinical diagnoses (rheumatoid arthritis [RA], psoriatic arthritis [PsA], non-PsA spondyloarthritis [SpA]), C.
anti-citrullinated protein antibody (ACPA) positivity, D. total synovitis score, E. total tenosynovitis score, F.
total enthesitis score, G. peripheral count of total innate lymphoid cell (ILC), H. peripheral ILC3 count, I.

ACR20 response to methotrexate (MTX).
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Figure 3. Differences in innate lymphoid cell numbers between groups
Numbers of total innate lymphoid cell (ILC) and Group 1-3 ILCs (ILC1, ILC2, and ILC3) in the peripheral
blood are compared A. between patients with RA and those with SpA and B. between Group 1 (synovitis-
dominant pattern) and Group 2 (synovitis-nondominant pattern).
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Figure 4. Clustering of patients based on serum cytokine/chemokines
Shown are a heatmap representing the serum levels of 20 biomarkers and dendrograms illustrating
hierarchical clustering of these cytokine/chemokines and patients (n=99). The clinical diagnosis (rheumatoid
arthritis vs. spondyloarthritis) and the ultrasound-based inflammation pattern (Group 1 vs. Group 2) are
provided below the heatmap.
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