ERAP1, ERAP2, and two copies of HLA-Aw19 alleles increase the risk for
Birdshot Chorioretinopathy in HLA-A29 carriers

Supplementary Material

Supplementary Figure and Table Legend

Supplementary Figure 1. Main differences between risk Aw19 alleles and A32. A) Sequence
differences between risk Aw19 alleles (red) and protective A32 allele (green). A32 exhibits F at position
9 as is the reference A:01:01 allele, while risk alleles are either T or S at that position. The Bw4 epitope
sequence is apparent at positions 79-83 or A32 only. B+C)Protein structure calculated using PyMol
v2.0.4% exhibit position 9 (pink) in the peptide binding groove and positions 79-83 (bright blue) on the
alpha-1 helix.

Supplementary Table 1. HLA-A 2"d allele frequencies in the French cohort compared to UKB
and GHS EUR A29 carriers. Alleles belonging to the Aw19 broad antigen group that increase risk
are A29, A30, A31 and A33 (red) and A32 exhibits protection (green). A logistic regression test with
covariates included for sex and six principal components, calculated based on genetic array data for
each analytic set. Results are presented for all HLA-A alleles that have three or more case carriers.

Alleles are sorted as in Table 1. *Three principal components.

Supplementary Table 2: Haplotype analysis of ERAP1. Haplotype analysis examining the
association of all eight ERAP1 haplotypes with the case-control status, showing that Hapl and Hap2

are strongly associated with protection from BSCR.

Supplementary Table 3: The combined risk of ERAP2 and Aw19. Utilizing 286 Birdshot cases and
4,014 controls from GHS cohort #1 to calculate additive risk while combining risk factors in ERAP2 and
Aw19. An additive genotype model of ERAP2 risk signal tagged by rs10044354 and single (A29/-) or
double (A29/Aw19) Aw19 copies relative to lowest risk combination of rs10044354-CC and one copy
of Aw19 allele (A29).



Supplementary Table 4: The combined risk of ERAP1 and Aw19. Utilizing 286 Birdshot cases and
4,014 controls from GHS cohort #1 to calculate additive risk while combining risk factors in ERAP1 and
Aw19. An additive genotype model of ERAP1 risk signal tagged by rs27432 and single (A29/-) or double
(A29/Aw19) Aw19 copies relative to lowest risk combination of rs27432-AA and one copy of Aw19 allele
(A29).

Supplementary Table 5: The combined risk of ERAP1 and ERAP2. Utilizing 286 Birdshot cases and
4,014 controls from GHS cohort #1 to calculate additive risk while combining risk factors in ERAP1 and
ERAP2. An additive genotype model of ERAP1 risk signal tagged by rs27432 and ERAP2 signal tagged
by rs10044354 relative to lowest risk combination of rs27432-AA and rs10044354-CC.

Supplementary Table 6: The combined risk of ERAP1, ERAP2 and Aw19. Utilizing 286 Birdshot
cases and 4,014 controls from GHS cohort #1 to calculate additive risk while combining risk factors in
ERAP1, ERAP2 and Aw19. An additive genotype model of ERAP1 and ERAP2 risk signals and single
(A29/-) or double (A29/Aw19) Aw19 copies relative to lowest risk combination. The genotypes are
combined as following: 0 = ERAP1 and ERAP2 homozygous for protective allele. 1/[01],[01]/1 = either
homozygous protective or heterozygous genotypes of both ERAP1 and ERAP2. 2/.,./2 = homozygous
risk allele of either ERAP1 or ERAP2. 2/2 = homozygous risk allele of both ERAP1 and ERAP2.
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Supplementary Figure 1. Main differences between risk Aw19 alleles and A32.
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Supplementary Table 1. HLA-A 2"9 allele frequencies in the French cohort compared to UKB
and GHS EUR A29 carriers.
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Supplementary Table 2: Haplotype analysis of ERAP1. Haplotype analysis examining the
association of all eight ERAP1 haplotypes with the case-control status.




Aw19 ERAP2- case_n | contr_n case_F | controlF OR OR OR P
rs10044354 Cl low Cl high
A29/- cC 46 1296 0.167 0.319 1.000 NA NA NA
A29/- CT 132 1842 0.478 0.453 2.019 1.421 2.911 3.95E-05
A29/- TT 56 681 0.203 0.167 2.316 1.522 3.539 4.51E-05
A29/Aw19 CcC 13 94 0.047 0.023 3.891 1.861 7.644 2.13E-04
A29/Aw19 CT 17 119 0.062 0.029 4.019 2.092 7.413 2.32E-05
A29/Aw19 TT 12 34 0.043 0.008 9.902 4.378 21.197 1.16E-07
Supplementary Table 3: The combined risk of ERAP2 and Aw19.
Aw19 ERAP1- cases controls cases controls OR OR OR P
rs27432 | number | number freq. freq. Cl _low | CI high
A29/- AA 9 298 0.033 0.073 1.000 NA NA NA
A29/- AG 58 1550 0.212 0.378 1.239 0.601 2.876 0.734
A29/- GG 164 2001 0.601 0.488 2.713 1.374 6.105 1.72E-03
A29/Aw19 AA 2 24 0.007 0.006 2.747 0.274 14.391 0.209
A29/Aw19 AG 15 91 0.055 0.022 5.430 2.144 14579 | 9.32E-05
A29/Aw19 GG 25 133 0.092 0.032 6.196 2.708 15.515 | 1.54E-06
Supplementary Table 4: The combined risk of ERAP1 and Aw109.
ERAP1- ERAP2- cases controls cases controls OR OR_Cllo | OR_Clhi P
rs27432 | rs10044354 | number | number freq. freq.
AA CcC 7 255 0.026 0.063 1.000 NA NA NA
AA CT 4 60 0.015 0.015 2.420 0.503 9.885 0.236
AA TT 0 2 0.000 0.000 0.000 0.000 208.116 1.000
AG CcC 19 687 0.070 0.170 1.007 0.400 2.871 1.000
AG CT 49 856 0.180 0.212 2.084 0.924 5.521 0.072
AG TT 5 86 0.018 0.021 2.113 0.515 7.964 0.197
GG CcC 32 443 0.118 0.109 2.628 1.118 7.160 0.024
GG CT 94 1030 0.346 0.255 3.323 1.525 8.594 8.29E-04
GG TT 62 627 0.228 0.155 3.598 1.617 9.446 4.03E-04

Supplementary Table 5: The combined risk of ERAP1 and ERAP2.




Awl9 | ERAP1- ERAP2- cases | controls | cases | controls OR OR_Cllo | OR_Clhi P Absolute
rs27432 | rs10044354 | number | number | freq. freq. risk

A29/- 0 0 5 237 0.018 0.059 NA NA NA NA 3.43E-05

A29/- 0/1 0/1 60 1510 0.220 0.373 1.883 0.752 6.071 0.197 | 6.45E-05

A29/- | 2_either 2_either 113 1457 0.414 0.360 3.674 1.506 11.653 | 1.16E- | 1.26E-04
03

A29/- | 2_both 2_both 53 596 0.194 0.147 4211 1.666 13.665 | 6.26E- | 1.44E-04
04

A29/ 0 0 2 18 0.007 0.004 5.204 0.465 34.701 | 0.092 | 1.78E-04

Awl9

A29/ 0/1 0/1 12 93 0.044 0.023 6.079 1.929 22.651 | 5.23E- | 2.08E-04

Awl9 04

A29/ | 2_either 2_either 19 104 0.070 0.026 8.604 3.002 30.314 | 3.09E- | 2.95E-04

Aw19 06

A29/ | 2_both 2_both 9 31 0.033 0.008 | 13.527 | 3.791 54.766 | 1.17E- | 4.63E-04

Awl9 05

Supplementary Table 6: The combined risk of ERAP1, ERAP2 and Aw19.
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