Supplementary Table 1

The number of samples genotyped and the genotyping arrays used for the current study

Imputation group n Number
of SNPs
Affymetrix group 825 272 006
Affymetrix_5/6 577
Affymetrix_6 248
lllumina Omni-HumanCore group 834 204 894
Illumina_CoreExome 330
lllumina_OmniExpress 504
lllumina HumanHap group 111 460 812
lllumina_550 41
lllumina_550/650 70

Total 1770




Supplementary Table 2

Association analysis results (p < 1x 107) for variants with MAF < 5% but 2 1%

Pheno TNFi Gene region SNP Chr BP Al A2 (C;jl:‘r?ttsype MAF P Beta SE
MAF < 5%

SJC28 All intronic CSMD3 rs150537045 8 114407100 G A 1669/54/0 0.016 1.71E-08 -0.50 0.09
SJC28 Infliximab intronic RAD51B rs140825531 14 68488674 G A 425/9/0 0.010 6.09E-10 -1.44 0.23
SJC28 Infliximab intergenic LOC286114/LOC101929172 rs10097964 8 20982903 G A 425/9/0 0.010 3.80E-08 -1.28 0.23
SJC28 Infliximab intergenic CADM2/VGLL3 rs114456288 3 86497394 G T 425/8/1 0.012 5.29E-08 -1.10 0.20
SJC28 Etanercept intergenic ADGRL4/LOC101927412 rs76668869 1 80979421 G C 598/18/3 0.019 1.60E-11 -0.75 0.11
SJC28 Etanercept intergenic FAR1/SPON1 rs78078856 11 13758792 T A 605/14/0 0.011 1.57E-08 -0.91 0.16
SJC28 Adalimumab intronic KIAA0391 1s2295463 14 35736273 Cc T 534/17/0 0.015 3.18E-08 -0.84 0.15
SJC28 Adalimumab intronic DLG2 rs117214796 11 84871677 T C 535/16/0 0.015 3.50E-08 -0.86 0.16
SJC28 Adalimumab intronic NEBL rs74807419 10 21340093 C G 534/14/3 0.018 5.99E-08 -0.66 0.12
SJC28 Adalimumab intronic EMCN rs34619498 4 101426732 T C 523/28/0 0.025 7.92E-08 -0.64 0.12
ESR Adalimumab intergenic LINC00845/TMEM26 rs140142800 10 62796237 Cc T 464/23/0 0.024 6.18E-08 -0.79 0.15
TJC28 Etanercept intronic NAV2 rs78368496 11 19984329 A G 586/32/1 0.027 4.15E-08 -0.69 0.13
TJC28 Adalimumab intergenic MIR4277/MRPL36 rs147859879 5 1729788 G C 533/18/0 0.016 4.43E-09 -1.00 0.17
TJC28 Adalimumab intronic GABBR2 rs337527 9 101447963 T C 538/12/1 0.013 6.50E-08 -0.98 0.18




Supplementary Table 3

Association of all variants with p < 1x 107 in one phenotype (in bold), across other phenotypes where p < 0.01. Low frequency variants are in red.

SNP Chr Al SNPlocation ge”"type MAF P Beta  Phenotype TNFi

ounts
rs10097964 8 G LOC286114,L0C101929172 425/9/0 0.010 3.80E-08 -1.28 deltasjc infliximab
rs10097964 8 G  LOC286114,L0C101929172  425/9/0 0.010 7.12E-05 -1.07 deltatjc infliximab
rs10097964 8 G LOC286114,L0C101929172 432/9/0 0.010 6.05E-04 -1.11 deltadas infliximab
rs10097964 8 G  LOC286114,L0C101929172 1677/46/0 0.013  6.44E-04  -0.33  deltasjc all
rs10739537 9 G BRINP1,LINC01613 70/275/206 0.377 9.11E-08 -0.21 deltasjc adalimumab
rs10739537 9 G  BRINP1,LINC01613 70/275/206 0.377  2.85E-04 -0.17  deltatjc adalimumab
rs114456288 3 G CADM2,VGLL3 425/8/1 0.012 5.29E-08 -1.10 deltasjc infliximab
rs114456288 3 G CADM2,VGLL3 425/8/1 0.012 5.46E-04 -0.80 deltatjc infliximab
rs114456288 3 G CADM2,VGLL3 1669/39/1 0.012 2.80E-03 -0.39 deltapga all
rs114456288 3 G CADM2,VGLL3 417/8/1 0.012 4.70E-03 -0.69 deltapga infliximab
rs114456288 3 G CADM2,VGLL3 431/9/1 0.012 4.98E-03 -0.76 deltadas infliximab
rs114456288 3 G CADM2,VGLL3 537/12/0 0.011 9.57E-03 0.62 deltaesr etanercept
rs11599217 10 G  C100rf90,DOCK1 128/210/96 0.463  7.27E-08  -0.29  deltatjc infliximab
rs11599217 10 G C100rf90,DOCK1 130/214/97 0.463 5.04E-06 -0.29 deltadas infliximab
rs11599217 10 G C100rf90,DOCK1 126/206/94 0.462 2.14E-03 -0.17 deltapga infliximab
rs11599217 10 G C100rf90,DOCK1 128/210/96 0.463 7.14E-03 -0.13 deltasjc infliximab
rs11599217 10 G  C100rf90,DOCK1 417/791/306 0.463  8.60E-03  -0.08  deltaesr all
rs117214796 11 T DLG2 535/16/0 0.015 3.50E-08 -0.86 deltasjc adalimumab
rs117214796 11 T DLG2 535/16/0 0.015 4.80E-05 -0.74 deltatjc adalimumab
rs117214796 11 T DLG2 1687/36/0 0.010 3.36E-04 -0.39 deltasjc all
rs117214796 11 T DLG2 1687/36/0 0.010 4.24E-03 -0.36 deltatjc all
rs140142800 10 c LINC00845,TMEM26 464/23/0 0.024 6.18E-08 -0.79 deltaesr adalimumab
rs140142800 10 C LINC00845, TMEM26 476/24/0 0.024  3.99E-03  -0.53  deltadas adalimumab
rs140142800 10 Cc LINC00845, TMEM26 1433/80/1 0.027 4.11E-03 -0.26 deltaesr all
rs140142800 10 C LINC00845, TMEM26 522/29/0 0.026  8.85E-03  -0.31 deltasjc adalimumab
rs140825531 14 G RAD51B 425/9/0 0.010 6.09E-10 -1.44 deltasjc infliximab
rs140825531 14 G RAD51B 1670/53/0 0.015 9.27E-05 -0.35  deltasjc all
rs140825531 14 G RAD51B 1522/47/0 0.015 1.11E-04 -0.53 deltadas all
rs140825531 14 G RAD51B 1658/51/0 0.015 1.14E-03  -0.39  deltapga all
rs140825531 14 G RAD51B 1670/53/0 0.015 3.51E-03 -0.31 deltatjc all
rs140825531 14 G RAD51B 417/9/0 0.011  4.01E-03  -0.81 deltapga infliximab
rs140825531 14 G RAD51B 432/9/0 0.010 6.33E-03 -0.88 deltadas infliximab
rs140825531 14 G RAD51B 480/20/0 0.020  9.31E-03  -0.52  deltadas adalimumab
rs147859879 5 G MIR4277,MRPL36 533/18/0 0.016 4.43E-09 -1.00 deltatjc adalimumab
rs147859879 5 G MIR4277,MRPL36 533/18/0 0.016 1.60E-05 -0.63 deltasjc adalimumab
rs147859879 5 G MIR4277,MRPL36 484/16/0 0.016 5.57E-05 -0.90 deltadas adalimumab
rs147859879 5 G  MIR4277,MRPL36 1680/43/0 0.012 1.35E-03 -0.32  deltasjc all
rs147859879 5 G MIR4277,MRPL36 531/18/0 0.016 3.30E-03 -0.59 deltapga adalimumab
rs147859879 5 G  MIR4277,MRPL36 1680/43/0 0.012  5.04E-03 -0.33  deltatjc all
rs147859879 5 G MIR4277,MRPL36 1531/38/0 0.012 7.16E-03 -0.41 deltadas all
rs150537045 8 G CSMD3 1669/54/0 0.016 1.71E-08 -0.50 deltasjc all
rs150537045 8 G CSMD3 526/25/0 0.023  7.89E-06 -0.56  deltasjc adalimumab
rs150537045 8 G CSMD3 526/25/0 0.023 1.88E-04 -0.55 deltatjc adalimumab

Continued...



Supplementary Table 3 continued

Genotype

SNP Chr Al SNP location Counts MAF P Beta Phenotype TNFi
rs150537045 8 G CSMD3 420/14/0 0.016 1.00E-03 -0.62 deltasjc infliximab
rs150537045 8 G CSMD3 478/22/0 0.022 1.53E-03 -0.61 deltadas adalimumab
rs150537045 8 G CSMD3 1669/54/0 0.016  1.58E-03 -0.33  deltatjc all
rs150537045 8 G CSMD3 1517/52/0 0.017 2.19E-03 -0.40 deltadas all
rs2187874 4 G ZNF595,ZNF718 1279/397/47 0.142 7.00E-08 -0.19 deltatjc all
rs2187874 4 G ZNF595,ZNF718 1279/397/47 0.142 4.51E-05 -0.12 deltasjc all
rs2187874 4 G ZNF595,ZNF718 1163/363/43 0.143 1.26E-04 -0.18 deltadas all
rs2187874 4 G ZNF595,ZNF718 464/135/20 0.141 5.09E-04 -0.20 deltatjc etanercept
rs2187874 4 G ZNF595,ZNF718 313/105/16 0.158 3.02E-03 -0.21 deltatjc infliximab
rs2187874 4 G ZNF595,ZNF718 313/105/16 0.158 6.68E-03 -0.17 deltasjc infliximab
rs2187874 4 G ZNF595,ZNF718 1271/391/47 0.142 6.85E-03 -0.11 deltapga all
rs2295463 14 C KIAA0391 534/17/0 0.015 3.18E-08 -0.84 deltasjc adalimumab
rs2295463 14 C KIAA0391 485/15/0 0.015 1.70E-05 -0.99 deltadas adalimumab
rs2295463 14 C KIAA0391 534/17/0 0.015 6.95E-04  -0.60 deltatjc adalimumab
rs2295463 14 C KIAA0391 532/17/0 0.015 7.23E-03 -0.55 deltapga adalimumab
rs337527 9 T GABBR2 538/12/1 0.013  6.50E-08 -0.98 deltatjc adalimumab
rs337527 9 T GABBR2 488/11/1 0.013 2.46E-05 -0.97 deltadas adalimumab
rs337527 9 T GABBR2 538/12/1 0.013  3.98E-04  -0.55 deltasjc adalimumab
rs34619498 4 T EMCN 523/28/0 0.025 7.92E-08 -0.64 deltasjc adalimumab
rs7195994 16 G FTO 363/68/3 0.085 9.74E-09  -0.48  deltasjc infliximab
rs7195994 16 G FTO 369/69/3 0.085 4.28E-05 -0.48 deltadas infliximab
rs7195994 16 G FTO 363/68/3 0.085 1.01E-04 -0.38  deltatjc infliximab
rs7195994 16 G FTO 1290/269/10 0.092 9.39E-04 -0.19 deltadas all
rs7195994 16 G FTO 1414/297/12 0.093  1.89E-03 -0.14  deltatic all
rs7195994 16 G FTO 1414/297/12 0.093 2.25E-03 -0.12 deltasjc all
rs74807419 10 C NEBL 534/14/3 0.018 5.99E-08 -0.66 deltasjc adalimumab
rs74807419 10 Cc NEBL 534/14/3 0.018 5.74E-05 -0.57 deltatjc adalimumab
rs74807419 10 C NEBL 1672/47/4 0.016 7.54E-04 -0.28 deltasjc all
rs74807419 10 Cc NEBL 1672/47/4 0.016 4.66E-03 -0.27 deltatjc all
rs76668869 1 G ADGRL4,L0C101927412 598/18/3 0.019 1.60E-11 -0.75 deltasjc etanercept
rs76668869 1 G ADGRL4,L0C101927412 598/18/3 0.019 7.59E-06 -0.61 deltatjc etanercept
rs76668869 1 G ADGRL4,L0C101927412 543/18/3 0.021 2.01E-04 -0.63 deltadas etanercept
rs76668869 1 G ADGRL4,L0C101927412 1639/79/5 0.026 1.82E-03 -0.21 deltasjc all
rs78078856 11 T FAR1,SPON1 605/14/0 0.011 1.57E-08 -0.91 deltasjc etanercept
rs78078856 11 T FAR1,SPON1 605/14/0 0.011 6.85E-06 -0.90 deltatjc etanercept
rs78078856 11 T FAR1,SPON1 550/14/0 0.012 1.59E-03 -0.78 deltadas etanercept
rs78078856 11 T FAR1,SPON1 1682/41/0 0.012 2.27E-03 -0.31 deltasjc all
rs78078856 11 T FAR1,SPON1 1682/41/0 0.012  3.07E-03  -0.35 deltatjc all
rs78368496 11 A NAV2 586/32/1 0.027 4.15E-08 -0.69 deltatjc etanercept
rs78368496 11 A NAV2 586/32/1 0.027 1.01E-03 -0.34 deltasjc etanercept
rs78368496 11 A NAV2 1594/126/3 0.038  6.31E-03  -0.18  deltatjc all

rs948138 11 G MMP20,MMP27 132/292/191 0.452 7.62E-08 0.25 deltapga etanercept
rs948138 11 G MMP20,MMP27 115/272/177 0.445 6.56E-04 0.18 deltadas etanercept
rs948138 11 G MMP20,MMP27 342/849/518 0.449 2.13E-03 0.09 deltapga all




Supplementary Table 4

Chromatin interactions between treatment response SNPs and RA susceptibility SNPs. (*) indicates promoter as well as region capture
in that cell type, (**) indicates promoter capture only. Low frequency variants are in red.

_ RA locus Minor Best
Phenotype C-HiC data SNPs Chr Best P SNP allele Interaction
frequency  score
DAS28-ESR infliximab GM* & Jurkat ANXA3 4 6.00E-05 rs1061400 0.170 7.75
ESR infliximab GM* & Jurkat ANXA3 4 9.44E-05 rs1061400 0.167 7.75
DAS28-ESR infliximab GM** BLK 8 4.49E-05 rs77314514 0.048 6.81
ESR infliximab GM* & Jurkat*™*  BLK 8 4.57E-05 rs2645453 0.421 12.71
ESR All GM* & Jurkat**  BLK 8 6.21E-05 rs2645453 0.427 12.71
SJC28 adalimumab GM* C4orf52 4 8.23E-05 rs116577984 0.012 15.68
ESR infliximab Jurkat EOMES 3 4.38E-05 rs114990163 0.017 6.40
TJC28 adalimumab GM EOMES 3 5.16E-05 rs35112923 0.025 6.89
PGA adalimumab Jurkat EOMES 3 9.31E-05 rs114178819 0.019 5.07
ESR adalimumab GM & Jurkat IFNGR2 21 8.71E-05 rs139387252 0.016 9.73
ESR All GM & Jurkat IFNGR2 21 8.89E-05 rs139387252 0.018 9.73
ESR adalimumab Jurkat** MED1 17 7.46E-06 1s72823322 0.085 5.23
DAS28-ESR All GM* & Jurkat PADI4 1 8.10E-05 rs58218115 0.194 9.00
DAS28-ESR adalimumab  GM PRKCH 14 5.07E-06 rs45544631  0.016 6.09
TJC28 adalimumab GM PRKCH 14 1.65E-05 rs45544631 0.016 6.09
DAS28-ESR etanercept GM* & Jurkat PTPRC 1 3.40E-05 rs77622698 0.035 14.04
SJC28 All GM RAD51B 14 9.01E-05 rs193127299 0.016 11.15
SJC28 infliximab GM RAD51B 14 6.09E-10 rs193127299 0.010 11.15
TJC28 adalimumab GM & Jurkat RAD51B 14 4.48E-05 rs17835200  0.058 5.69
PGA All GM & Jurkat RAD51B 14 1.25E-05 rs117314383 0.030 6.29
DAS28-ESR All GM & Jurkat RAD51B 14 1.90E-05 rs117314383 0.030 22.66
SJC28 etanercept GM** RCAN1 21 4.34E-06 rs117641308 0.017 6.76
TJC28 adalimumab GM & Jurkat RUNX1 21 2.83E-06 rs13047746 0.042 29.51
SJc28 All GM SPRED2 2 5.71E-05 rs897875 0.037 5.53
DAS28-ESR All GM* & Jurkat* TNFAIP3 6 8.57E-05 rs112862764 0.09 6.03
DAS28-ESR All GM* & Jurkat*  TNFAIP3 6 8.24E-05 rs4896297 0.088 8.70
ESR adalimumab GM TNFRSF9 1 3.24E-05 1s2797685 0.173 5.62
DAS28-ESR etanercept GM** TRAF1-C5 9 8.90E-05 rs3762054 0.249 5.70




Supplementary Figure 1

Histograms showing the raw distribution of ASJC28, ATJC28, AESR, APGA, and ADAS28. Note: the values were mean-
centred and scaled to have a variance of 1 before linear regression (see Methods).
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Supplementary Figure 2

The Quantile-Quantile (QQ) plots for each analysis (A=SJC28, B=TJC28, C=ESR, D=PGA, E=DAS28)
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Supplementary Figure 3

A Regional association plot for rs2187874 [purple diamond]
Circles represent SNPs in LD, with the colour representing the strength of LD as measured by
r2 (see key). Genes are shown as horizontal lines at the bottom of the plot, with chromosomal
position shown in Mb.
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Supplementary Figure 4

A Regional association plot for rs7195994
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Supplementary Figure 5

Regional association plot for rs11599217
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Supplementary Figure 6
Regional association plot for rs10739537
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Supplementary Figure 7

A Regional association plot for rs948138
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Supplementary Figure 8

Capture HiC in-house data. Interaction (blue arc) is shown between the Hindlll fragment
containing the rs193127299 SNP (red line) and the RA susceptibility/risk SNPs (green).
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Supplementary Figure 9
Posterior densities for the heritability of the DAS28 components

TNFi response is measured by the rank-transformed residuals of the 6-month change in each
DAS component. The Genetic Relationship Matrix (GRM) is computed by taking the inner
product between the vectors of genotypes for each pair of individuals, normalised to unit
vectors. ESR and SJC28 response are heritable, with the 90% credible interval excluding O.
On the contrary, there is no evidence of nonzero heritability for TIC28 and PGA (VAS)
response with the posterior density being concentrated towards 0.
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Supplementary Figure 10

Comparison of GRM constructions and outcome transformations in estimating heritability of
TNFi response. The middle of each box corresponds to the posterior mean for the Bayesian
model and to the REML point estimate for GCTA. The top and bottom of the box correspond
to the middle plus/minus one standard deviation for the Bayesian model and plus/minus one
standard error for GCTA. For the Bayesian model, the whiskers correspond to the 90%
credible interval.

“p0” denotes a GRM without pre-scaling of SNPs to unit variance, while “p1” denotes a GRM
with pre-scaling. The former construction assumes that SNP effect sizes are independent of
the minor allele frequency, while the latter construction assumes that rarer SNPs have larger
effect sizes and is the default construction in GCTA. The grouping corresponds to un-
transformed (“no”) and rank-transformed (“rank”) residuals of the 6-month change.

Results from the Bayesian model are consistent with those from GCTA. The effect of the rank-
transformation is small. On the other hand, the GRM construction is important. Scaling of the
SNPs to unit variance (“p1”) leads to higher estimates for heritability. In the main text we report
the more conservative estimates based on the “p0” GRM construction.
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