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Recent advances in human genetics

• Genome wide association studies:

– Genotyping SNP-Chips

– Large sample sets

– Replication of identified associations

– Small effects

– Significance threshold < 5 × 10-8

– Polygenic = larger sample-size to uncover

– Collaborations!
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Examples from other diseases and traits

• Height; 253,000 individuals 

– 697 GWS loci

– Explain 25% variance of height

• Type 2 diabetes; ca. 35,000  cases/ 115,000 

controls

– 70 GWS loci

– Ca 15% of heritability
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GWS loci for Osteoarthritis

• 17 genomic loci; 2 Asian specific:

• arcoGEN study: 15,000 cases /53,000 controls

• TreatOA hipOA meta: 11,000 cases / 67,000 controls

• TreatOA kneeOA meta: 6,700 cases / 44,000 controls

• GDF5 cand.gene meta: 6,800 knee OA / 10,000 

controls
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Publications since OARSI 2014

• 16 Candidate Gene Studies

• 7 Meta-analyses of publications

• 3 Genome-Wide Association Scans

• Genomics: epigenetics and eQTL studies
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Candidate Gene Studies

Underpowered without replications:

• Most with small sample sizes
– 9 studies with less than 200 OA patients

– Largest study 605 OA cases

– One QTL study of two populations

– Only one study investigates a GWAS signal (DOTL) (although a 
different phenotype)

• No replication attempted

� Inconclusive results

OARSI, 2015



Meta-analyses of public data

• Four genes analyzed

– ESR1, VDR, TGFβ, GDF5

–

• Weak evidence of association ESR1, VDR and 
TGFβ

• Moderate association of GDF5 with knee OA

• None of these genes were associated in 
published GWA studies
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Ann Rheum Dis 2014;0,1-7

Nature Genetics 46, 498–502 (2014)

BMC Musculoskeletal Disorders 2015, 16:76

Genome wide association studies



Poster#309:  Hand OA QTL - MGP 
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Common variants 

(41-54%, OR 1.5)

Rare familial variants

(0.02%, OR 50)

623 severe hand OA cases / 69,153 controls

Test 30 million sequence variants from WGS (rare and common)

Nature Genetics 46, 498–502 (2014)
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623 cases / 69,153 controls

Rare signal at 1p31:

Allele freq = 0.02%

OR = 50, P = 9.8 × 10-10

Present in other populations 

– needs very large sample 

sets to replicate association
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ALDH1A2 gene

Risk allele correlates with 

reduced expression of ALDH1A2

Table 1.  Markers at 15q22, rs4238326-C (freq. 41%) and rs3204689-C (freq. 52%), 

associate with severe hand osteoarthritis

Hand OA phenotype marker
Overall

OR (95% CI) P value N cases /controls

Severe thumbs and severe 

fingers

rs4238326 1.44 (1.29-1.60) 8.6×10-11

837 / 77325
rs3204689 1.46 (1.31-1.63) 1.1×10-11



Overall P = 1 × 10-6

(not GWS)

Discovery: 654 hip OA / 4,697 controls

Repl:  3,243 hip OA / 6,891 controls

Ann Rheum Dis 2014;0,1-7
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Figure 3  Impact of IGFBP3 knockdown 
and overexpression on markers of 
cartilage homeostasis.

Associates with lower 

levels of circulating IGFBP1

Knockdown and 

overexpression of IGFBP3 

had measureable effects in 

chondrogenic models

� Additional replication 

needed



Test 1123 CNVs

204 hand OA, 167 knee OA, 467 controls

No association GWS (< 4.5 × 10-5)

No replication
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Epigenetics and eQTL studies



Future of OA genetics research?

• Small portion of heritability explained

– Polygenic

– Heterogeneity of phenotype

�Larger sample size

�More detailed phenotyping

�Collaborations
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Thank you

Unnur Styrkársdóttir,  OARSI, May 3rd, 2015






