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            Abstract
Bone mineral density (BMD) is a heritable complex trait used in the clinical diagnosis of osteoporosis and the assessment of fracture risk. We performed meta-analysis of five genome-wide association studies of femoral neck and lumbar spine BMD in 19,195 subjects of Northern European descent. We identified 20 BMD loci that reached genome-wide significance (GWS; P < 5 × 10−8), of which 13 map to regions not previously associated with this trait: 1p31.3 (GPR177), 2p21 (SPTBN1), 3p22 (CTNNB1), 4q21.1 (MEPE), 5q14 (MEF2C), 7p14 (STARD3NL), 7q21.3 (FLJ42280), 11p11.2 (LRP4, ARHGAP1, F2), 11p14.1 (DCDC5), 11p15 (SOX6), 16q24 (FOXL1), 17q21 (HDAC5) and 17q12 (CRHR1). The meta-analysis also confirmed at GWS level seven known BMD loci on 1p36 (ZBTB40), 6q25 (ESR1), 8q24 (TNFRSF11B), 11q13.4 (LRP5), 12q13 (SP7), 13q14 (TNFSF11) and 18q21 (TNFRSF11A). The many SNPs associated with BMD map to genes in signaling pathways with relevance to bone metabolism and highlight the complex genetic architecture that underlies osteoporosis and variation in BMD.
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                    Figure 1: Quantile-quantile (Q-Q) plots.[image: ]


Figure 2: Manhattan plots.[image: ]


Figure 3: Forest plots for the top SNPs for each of the nine newly discovered loci.[image: ]


Figure 4: Forest plots for the top SNPs for each of the four loci attaining GWS for the first time in this study.[image: ]


Figure 5: Histogram and line plot modeling in the Rotterdam Study of the combined allelic effect across all genome-wide significant associated loci.[image: ]
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Change history
	11 October 2009
NOTE: In the version of this article initially published online, the seventh and eighth sentences under the heading “Combined effect of the 20 GWS BMD loci and fracture risk” were incorrect. The correct wording is as follows: “The compound FN-BMD allelic score was significantly associated with the risk of incident nonvertebral fracture in the Rotterdam Study dataset (HR = 1.042, 95% CI [1.003, 1.084]; P = 0.04), whereas it was borderline significant for association with the risk of vertebral fracture (OR = 1.061, 95% CI [0.997, 1.129]; P = 0.06). In contrast, the compound LS-BMD allelic score was significantly associated with the risk of vertebral fracture (OR = 1.061, 95% CI [1.009, 1.116]; P = 0.02), whereas it was not significant for association with the risk of incident nonvertebral fracture (HR = 1.025, 95% CI [0.993, 1.058]; P = 0.13).” The error has been corrected for all versions of the article.
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