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            Abstract
Osteoarthritis is the most common form of arthritis and is a major cause of pain and disability in the elderly. To search for sequence variants that confer risk of osteoarthritis of the hand, we carried out a genome-wide association study (GWAS) in subjects with severe hand osteoarthritis, using variants identified through the whole-genome sequencing of 2,230 Icelanders. We found two significantly associated loci in the Icelandic discovery set: at 15q22 (frequency of 50.7%, odds ratio (OR) = 1.51, P = 3.99 Ã— 10âˆ’10) in the ALDH1A2 gene and at 1p31 (frequency of 0.02%, OR = 50.6, P = 9.8 Ã— 10âˆ’10). Among the carriers of the variant at 1p31 is a family with several members in whom the risk allele segregates with osteoarthritis. The variants within the ALDH1A2 gene were confirmed in replication sets from The Netherlands and the UK, yielding an overall association of OR = 1.46 and P = 1.1 Ã— 10âˆ’11 (rs3204689).
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                    Figure 1: Regional association plot for the 15q22 ALDH1A2 locus.[image: ]


Figure 2: Genotype-dependent expression of ALDH1A2 in adipose and cartilage tissues.[image: ]


Figure 3: Pedigree of a family segregating the rare variants at 1p31.[image: ]
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Supplementary Figure 1 Manhattan plot of the discovery GWAS.
P values (â€“log10) are plotted against their respective positions on each chromosome. P = 5 Ã— 10âˆ’8 is indicated by the horizontal pink line.


Supplementary Figure 2 Differential allelic expression of ALDH1A2 transcript in cartilage according to genotype at rs3204689.
Allelic imbalance depicted by allele ratios (G/C) plotted as log2 values for 22 individuals heterozygous for the rs3204689 SNP. Cartilage was isolated from the hip or knee joints of individuals with osteoarthritis. (a) Preserved (macroscopically normal) articular cartilage samples (N = 15). (b) Osteoarthritis-affected articular cartilage samples (N = 17). *P < 0.0005, **P < 0.0001, ***P < 0.00001.


Supplementary Figure 3 Genes in the 1p31 locus region.
Locations of genes in the region on 1p31 that is shared by all the affected carriers and the locations of the three associated markers and the LD blocks are shown. The genes are LINC00466 (long intergenic non-protein-coding RNA 466), FOXD3 (forkhead box D3), ALG6 (Î±-1,3-glucosyltransferase), ITGB3BP (integrin Î²3â€“binding protein), EFCAB7 (EF-hand calcium-binding domain 7), PGM1 (phosphoglucomutase 1) and ROR1 (receptor tyrosine kinaseâ€“like orphan receptor 1), and the pseudogene is DLEU2L (deleted in lymphocytic leukemia 2-like). All positions are in NCBI Build 36 coordinates. The plot was created using a stand-alone version of LocusZoom software35 (http://csg.sph.umich.edu/locuszoom/).
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