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Supplementary Methods

Methods.

Samples. DNA from RA patients, over 18 years old and satrgfythe American College of
Rheumatology criteria for RAwas available from 6 centres in the UK and 5 @fsthcentres
also provided DNA samples from healthy controls: nefeester 1372 cases, 924 controls
(including 357 controls from the 1958 birth cohardt overlapping with those samples tested in
the WTCCC study); Sheffield 979 cases, 995 contt@eds 1126 cases, 532 controls; Aberdeen
523 cases, 862 controls; Oxford 736 cases, 536atentondon 327 cases. Of the cases, 294
were recruited as part of tlaec National Repository of Family Materfahnd 675 were recruited
from the Norfolk Arthritis Register, a primary cabased inception collectidnAll other cases
were recruited from NHS Rheumatology Clinics thriooigt the UK. Presence of autoantibodies
(RF and/ or anti-CCP) and joint erosions was docuetk for a proportion of the patients
(supplementary Table 1).

Genotyping: Genotyping was performed using the Sequenom phatfignww.sequenom.cojn

and assays with a genotyping success rate of >988# mcluded in the subsequent analysis. All
assay results were manually inspected to ensuné tigstering of genotype assignments and
good separation of clusters. A single plex of 1PSMas created including the 10 SNPs detailed
above and proxies in correlatiorf & > 0.95), where available (supplementary Table 5xaés
design failed to multi-plex a proxy SNP for rs38&85and, unfortunately, that SNP failed
genotyping quality control thresholds. One SNPe@sh the WTCCC study, rs6684865, failed
to genotype but a proxy, rs10910099 #r0.95) did amplify and results for this are repdr
instead. For the remaining SNPs, all assays geadtwell so only data for the original SNP has

been presented.



Analysis: Genotype and allele frequencies were compared ketwases with RA and controls

using STATA version 9 (StataCorp, Texas, USA) and LINK

(www.pngu.mgh.harvard.edu/~purcell/plink/For markers showing evidence of association,

further analysis was undertaken stratifying casesming to autoantibody status.
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Supplementary Table 1.Clinical characteristics, where available, of th& §ubjects tested in the validation study, by ceofr

recruitment.

Cohort Total Manchester | Aberdeen| Leeds | Sheffield | London Oxford WTCCC
N N N N N N N N

Controls 3849 924 862 532 995 0 536 1860
Cases 5063 1372 523 1126 979 327 736 2938
Age at onset 48.8 53.2 57.9 42.3 46.9 47.7 442

Case Total Manchester| Aberdeen| Leeds | Sheffield | London Oxford WTCCC
Characteristic N (%) N (%) N (%) N (%) N (%) N (%) N (%) N(%)
Gender
M 1229 (33.8) 391 (28.5) | 125 (24.0)| 355 (31.7)| 263 (27.7)| 70 (22.1)| 209 (28.4)] 470 (25.3)
F 2409 (66.2) 981 (71.5) | 397 (76.0)| 764 (68.3)| 687 (72.3)| 274 (77.9) 527 (71.6)| 1390 (74.7)
RF
Negative 1319 (28.4) 391 (28.8) | 101 (21.1)] 333 (34.5)| 236 (26.9)] 93 (39.9)| 165 (22.4)] 251 (16.1)
Positive 3329 (71.6) 355 ((48.2) | 378 (78.9)| 632 (65.5)| 642 (73.1)| 140 (60.1)| 571 (77.6) 1310 (83.9)
Anti-CCP
Negative 857 (33.2) | 442 (39.6) | - 202 (38.0)| 213 (22.9)| - - 224 (20.7)
Positive 1724 (66.8) 675 (60.4) | - 330 (62.0)] 719 (77.1)| - - 884 (79.8)
SE (no. copies
0 868 (25.4) 334 (25.8) | - 113 (26.9) 197 (21.5)| 53 (22.9)] 171 (31.0)| 286 (20.7)
1 1674 (49.0) 649 (50.0) | - 220 (52.4)| 427 (46.5) 114 (49.4)| 264 (47.8)| 680 (49.2)
2 876 (25.6) 314 (24.2) | - 87 (20.7)| 294 (32.0)] 64 (27.7) 117 (21.2)| 416 (30.1)




Supplementary Table 2Power of this study to detect the effects of tf&N\NPs associated with RA in the WTCCC study (based
5063 cases and 3849 controls, assuming diseasalgmee at 0.8% and a genotypic model).

Chr SNP Risk allele freq in cases| GRR* GRR Power at p < 0.05 Power at p < 0.006
Vs controls
1 rs6684865 0.71-0.66 1.17 1.31 98% 99%
1 rs11162922 0.95-0.93 1.19 1.60 100% 97%
4 rs3816587 0.43-0.41 1.00 1.19 69% 39%
6 rs6920220 0.26-0.22 1.12 1.36 96% 84%
7 rs11761231 0.67-0.62 1.27 1.37 99% 93%
10 rs2104286 0.76-0.71 1.26 1.40 98% 91%
13 rs9550642 0.11-0.08 1.19 1.53 92% 74%
21 rs2837960 0.19-0.17 1.00 1.54 60% 30%
22 rs743777 0.34-0.29 1.06 1.36 96% 82%

! Genotype relative risk for heterozygotes of rib&la against homozygotes of non-risk allél&enotype relative risk for
homozygotes of risk allele against homozygotesoofrisk allele.



Supplementary Table 3.Validation of rs6920220 association to RA in diéfiet cohorts

Centre Case | Control | Genotyping | MAF Genotype Genotype AA | OR (95% HWE p- | HWE p- | Allelic Trend test | Genotypic
(N) (N) success % | (cases-| AA—AG- | —AG -GG Cl) value value test (p- (p-value) | test (p-
(cases — control) | GG (cases) | (controls) (%) (cases) | (control) | yajye) value)
controls) (%)

Manchester 1372| 924 95.1-953 0.2445.98-36.9 | 3.41-36.5- |1.17(1.01- | NS 0.029* | 0.037 0.034 0.02
0.217 | -57.2 60 1.35)

Aberdeen 523 | 862 97.3-97.4 0.2686.68—40.3-| 5.47-32.7— | 1.31 (1.10-| NS NS 0.003 0.003 0.006
0.218 |53 61.8 1.57)

Leeds 1126 | 532 88.7-88.0 0.243/-5.11-38.4 |278-357- |1.24(1.02-| NS NS 0.028 0.023 0.05
0.206 | —56.5 61.5 1.49)

Sheffield 979 | 995 97.2-98.1| 0.253}5.88-39- |3.38-33.7— | 1.34(1.15—| NS NS 1.5x1d | 1.1x10*° |5.2x10%
0.202 |55.1 62.9 1.56)

London 327 | O 94.8 - NA 0.253 - 7.42 -35.8 | NA NA NS NA NA NA NA
NA —56.8

Oxford 736 | 536 99.5-98.7| 0.229}4.78-36.2-] 3.78-32.7— | 1.18 (0.97 — | NS NS NS NS NS
0.201 |59 63.5 1.43)

Validation'? 5063 | 3849 95.0-96.0 0.247}15.76-37.8 | 3.84—-34.3— | 1.23(1.15—| NS 0.042 1.6x1® | 1.1x16® | 5.8 x10°
0.21 —56.5 61.9 1.33)

Validation™ 5063 | 2925 95.0-96.2| 0.247{5.76-37.8 | 3.98-33.5- | 1.25(1.15—| NS NS 3.6x10° | 2.8x10° | 2x10’
0.208 | -56.5 62.5 1.35) (0.3)

CMH test? OR =1.25(95% Cl = 1.15 — 1.34) p-CMH = 1.1 X10

CMH test® OR =1.28 (95% CI = 1.67 — 1.39) p-CMH = 5.9 X10

Combined® 6923 | 6787 96.2-97.7| 0.25116.06-38.1 | 4.09-349- |1.22(1.15—| NS 0.008 5.9 x1# | 3.6 x10" | 1.4 x10™
0.216 | —55.8 61 1.29)

Combined” 6923 | 5863 96.2-98.1| 0.251{6.06-38.1 | 4.19-34.7— | 1.22(1.15—| NS NS 2.8x10" | 1.9 x10" | 1.2 x10"
0.215 | -55.8 61.1 1.30) (0.051)

CMH tesf? OR = 1.245 (95% CI = 1.174 — 1.321) p-CMH = 3.1%10

CMH test® OR = 1.262 (95% CI = 1.183 — 1.346) p-CMH = 1.7X¥10

13l validation samples were combingBAll validation samples were combined except costfmm ManchestefBoth WTCCC and validation samples were
combined®Both WTCCC and validation samples were combineeixealidation controls from Manchester. No sigrifit heterogeneity was detected by test
of homogeneity of odds ratio in 1a, 1b, 2a and@ichran-Mantel-Haenszel (CMH) test was carriedogustratification of centres (cohorts). *HWD in

Manchester validation controls was due to excetsdmwygotes (observed frequency of 0.365 versusagd frequency of 0.34).




Supplementary Table 4Validation results for the 9 SNPs with evidencedssociation with RA from the WTCCC study. A tadab063 cases
and 3849 controls were genotyped. Individualsrigi2 or more SNPs were removed (352 cases andaz@®ls) and a 95% genotyping
success rate was imposed on remaining sampleadbr&N\P.

SNP Genotyping succesg MAF Genotype Genotype frequency| HWE p Allelic OR Trend p Genotypic | Comment
rate (cases vs (cases vs | frequency (cases)| (controls) (%) value (95% CI) value p value
controls) (%) controls) (%) (controls)

rs10910099 | 94.8 - 96.1 0.32-0.33 10.6-43.2-462 114B41-459 NS 0.98 (0.92 —| NS NS In LD with
1.05) rs6684865

rs11162922 93.9-955 0.06 -0.06 0.39-11.3488 0.31-11.5-88.2 NS 0.99 (0.87 - NS NS
1.13)

rs3816587 | 98.0 - 42.5

rs6920220 95.0 - 96.0 0.25-0.21 5.8-37.8-56.8.8—-34.4-61.8 0.042 1.24 (1.15 4 1.3x10° 5.9x10° OLIG3 -
1.33) TNFAIP3

rs11761231 94.7 - 96.4 0.35-0.36 12.0-45.3842 12.8-46.7 - 40.5 NS 0.94 (0.88 4 0.042 NS PODXL
1.00)

rs2104286 94.4 - 95.9 0.25-0.27 6.7-37.3-56/07.0-39.2-53.8 NS 0.94 (0.87 - NS NS IL2RA
1.01)

rs9550642 95.1-96.4 0.10-0.10 10-17.8-81.11.05-17.7-81.2 NS 1.00 (0.91 4 NS NS CRYL1
1.11)

rs2837960 94.6 - 95.6 0.18-0.17 3.27-28.5368.2.88-28.0-69.2 NS 1.05 (0.96 { NS NS
1.14)

rs743777 95.1-96.2 0.33-0.32 11.4-43.4-45p 9.47.4-46.1 NS 1.07 (1.00-| NS 0.021 IL2RB
1.14)

NA — not analysed due to low numbers in the 2x3ogygre table; NS — not significant at p < 0.05; HWHest for deviation from Hardy-
Weinberg equilibrium.

The marker genotyped and found to be associatdud RAt in the WTCCC was rs6684865 but the marker tygreal in the current study,
rs10910099, shows high correlatioh£r0.95) and serves as a proxy for it.

PGenotyping success rate was less than the 95%fcusex in the analysis.

“not significant in males but more significant imfales (trend p = 0.025).

dMost significant under a recessive model in the V80Gtudy (p = 4.8xI6) and also in the validation study (p = 0.005).



Supplementary Table 5. Oligonucleotide sequensed in the Sequenom genotyping reactions.

SNP Gene 2nd PCR Primer 1% PCR Primer Unextended Probe

rs10910099 MMEL ACGTTGGATGATCACTCAGAAAAGGCCCAG | ACGTTGGATGATTGCTGAGTGGCCTCTGAC | GCATTGGGACCCGAGTTGTCGC
rs11162922 Chrl ACGTTGGATGGAATTCTAGAGTACTTTCAAG | ACGTTGGATGGGACTATATCTGCTCAATGG | ATAGTACTTTCAAGATTTAAAAGTC
rs11761231 PODXL ACGTTGGATGCTACGTGTGACTACATTTGG | ACGTTGGATGACGTGCAGACCAAATCTGTG | CATTTGGAGATAAGTAGCC
rs12722489 IL2RA ACGTTGGATGTCCTTATGGGACTCTAGTTC | ACGTTGGATGATTTCTAGCTATTGGTGAC CCTCCAAGACCACTCAGA
rs2104286 IL2RA ACGTTGGATGCCATGCTCAGTAGATCTTAC | ACGTTGGATGCATAAGTTGGTGAGGAGGAG | TCTCAGTAGATCTTACCACATA
rs228942 IL2RB ACGTTGGATGTACTTACGACCCCTACTCAG | ACGTTGGATGGGGAAGACCCTGTGGGTGC | GGGGCCCCCTACTCAGAGGAAGA
rs2476601 PTPN22 ACGTTGGATGAGATGATGAAATCCCCCCTC | ACGTTGGATGAACTGTACTCACCAGCTTCC | AACCCTCCACTTCCTGTA
rs2837960 Chr21 ACGTTGGATGACCCTCAGTGCACTTCCACA | ACGTTGGATGTGTGAAGTGGGATCTGATGC | GGTTCAACGATTGCCGCC
rs3218253 IL2RB ACGTTGGATGAACTGCACCTGACCAGGTTC | ACGTTGGATGAAGAAACGGGTCAACCTCTC | CTCTATGCCCTTCTCG

rs3218273 IL2RB ACGTTGGATGTCCGAGGATCAGGTTGCAG ACGTTGGATGGAAAGGCGGTGGAACCAAAC | TAGGTTGCAGGCCCAG

rs3816587 ANAPC4 ACGTTGGATGGTTTAGGAATAGGATCAGAC | ACGTTGGATGTGCCCTTGATGTGGGAAGTG | GAATAGGATCAGACTCAGTTA
rs6920220 OLIG3 ACGTTGGATGGATCACTGTCTGCATATGCC | ACGTTGGATGTGCTTCCATCTGTTAGCAGG | ATTGTTCTACAGAACCATATC
rs743776 IL2RB ACGTTGGATGCTTCCCAGTGCATTCACAG ACGTTGGATGGAGATGAAGATGGGGCAGTC | TCAGTCTTGACCCACA

rs743777 IL2RB ACGTTGGATGCTCTTCCCTTGCCATTTTAC ACGTTGGATGCCACATTCTGGTAGGATGAC | ACAGGCCAGGAAACC

rs743779 IL2RB ACGTTGGATGTCCTGTTCCCTCTGAACTGC | ACGTTGGATGAATGATGGCAGGGTGCAAGT | GGGTTCCATACCAGTCCCAC
rs791590 IL2RA ACGTTGGATGCCAGATTTCCTGGGCGATG ACGTTGGATGCCTGGAACCTACTCTTTCTC | GGGTGCCATTCATTGAG
rs9550642 CRYL1 ACGTTGGATGCAGGGAACCTTGAGTACTGG | ACGTTGGATGTCTTTCCTCTCTGTCTACCC TGGATGTGTATAGGGTGAC




Supplementary Figure 1. Plot showing linkage disequilibrium, recombination sites, base pair position, presence of
genes and associated marker in the 6923 region.
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