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Extended Data Fig. 6 | Effector genes associated with the circadian clock. 
Effector genes are highlighted in orange with white text, bold text indicates a 
newly-discovered effector gene. A bold outline indicates an effector gene 

whose protein is the target of an approved drug. Created in BioRender. 
Southam, L. (2025) https://BioRender.com/h77m147.



Extended Data Fig. 7 | Number of risk alleles carried by UK Biobank 
osteoarthritis patients in each pathway. Distribution of risk alleles carried by 
UK Biobank patients with (a) osteoarthritis at any site (n = 82,420), (b) knee 
osteoarthritis (n = 25,293) and (c) hip osteoarthritis (n = 16,876). The pathways 

are represented by: RA, retinoic acid signalling; TGFB, TGFB signalling; BMP, 
BMP signalling; WNT, Wnt signalling; FGF, FGF signalling; ECM, ECM assembly 
and organization; CIRC, circadian rhythm and GLIAL, glial cell related. On the 
x-axis the maximum number of variants included in the analysis is provided.
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Extended Data Fig. 8 | See next page for caption.



Extended Data Fig. 8 | Number of risk alleles carried by Million Veteran 
Program osteoarthritis patients in each pathway. Distribution of risk alleles 
carried by the Million Veteran Program patients with (a) osteoarthritis at any 
site (n = 56,848), (b) knee osteoarthritis (n = 37,814) and (c) hip osteoarthritis 
(n = 11,873). The pathways are represented by: RA, retinoic acid signalling; 

TGFB, TGFB signalling; BMP, BMP signalling; WNT, Wnt signalling; FGF, FGF 
signalling; ECM, ECM assembly and organization; CIRC, circadian rhythm and 
GLIAL, glial cell related. On the x-axis the maximum number of variants 
included in the analysis is provided.







≤
≥ ≥ ≥ ≥ ≥




