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aminopeptidase activity (able to efficiently generate the precursor of the HLA-
C*05:01 epitope) [31]

antigen presentation (binding affinity) [18, 32]

enzymatic activity and selectivity, cellular antigen presentation [18]

enzymatic activity, antigen presentation (alteration in the ligand’s entry pocket) [32]
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RA patients Col L A female RA male rol male
ERAP1 rs30187 N =295 N =237 N =192 N =125 N =103 N=112
cc 118 (40.00) 96 (40.50) 77 (40.10) 49 (39.20) 41 (39.80) 47 (41.96)
cr 153 (51.86) 107 (45.15) 97 (50.52) 57 (45.60) 56 (54.37) 50 (44.64)
T 24 (8.14)" 34 (14.35) 18 (9.38) 19 (15.20) 6(5.83) 15 (13.40)
I Minor allele T 201 (34.07) 175 (36.92) 133 (34.64) | 95 (38.00) 68 (33.01) 80 (35.71)
H-W p = 0.008 p = 0.636
ERAP1 rs27044 N =295 N =237 N=192 N =125 N =103 N=112
cc 153 (51.86) 110 (46.41) 100 (52.08) 60 (48.00) 53 (51.46) 50 (44.64)
cG 131 (44.41) 106 (44.73) 85 (44.27) 53 (42.40) 46 (44.66) 53 (47.32)
GG 11 (3.73 21 (8.86) 7 (3.65)° 12 (9.60) 4(3.88) 9 (8.04)
Minor allele G 153 (25.93) 148 (31.22) 99 (25.78) 77 (30.80) 54 (26.21) 71 (31.70)
H-W p = 0.007 p=0524
ERAP1 rs26653 N =295 N =237 N=192 N=125 N =103 N=112
GG 154 (52.21) 139 (58.65) 94 (48.96) 71 (56.80) 60 (58.25) 68 (60.71)
G 116 (39.32) 79 (33.33) 79 (41.14) v 43 (34.40) 37 (35.92) 36 (32.15)
cc 25 (8.47) 19 (8.02) 19 (9.90) 11 (8.80) 6 (5.83) 8 (7.14)
Minor allele C 166 (28.14) 117 (24.68) 117 (30.47) 65 (26.00) 49 (23.79) 52 (23.21)
H-W p=0.635 p=0111
ERAP1 rs26618 N =295 N =237 N=192 N=125 N =103 N=112
TT 157 (53.22)° 104 (43.88) 107 (55.73)° 49 (39.20) 50 (48.54) 55 (49.11)
cr 113 (38.31)* 113 (47.68) 70 (36.46)7 62 (49.60) 43 (41.75) 51 (45.54)
cc 25 (8.47) 20 (8.44) 15 (7.81) 14 (11.20) 10 (9.71) 6(5.35)
Minor allele C 163 (27.63) 153 (32.28) 100 (26.04) 90 (36.00) 63 (30.58) 63 (28.13)
H-W p = 0470 p=0.163
ERAP1 rs7063 N =295 N =237 N=192 N=125 N =103 N=112
AA 148 (50.17) 124 (52.32) 103 (53.65) 72 (57.60) 45 (43.69) 52 (46.43)
AT 128 (43.39) 100 (42.19) 78 (40.62) 46 (36.80) 50 (48.54) 54 (48.21)
TIT 19 (6.44) 13 (5.49) 11 (5.73) 7 (5.60) 8(7.77) 6 (5.36)
Minor allele T 166 (28.14) 126 (26.58) 100 (26.04) 60 (24.00) 66 (32.04) 66 (29.46)
H-W p=0210 p=0212
ERAP2 rs2248374 N =295 N =237 N=192 N=125 N =103 N=112
AA 62 (21.01) 64 (27.00) 38 (19.79)% 40 (32.00) 24 (23.30) 24 (21.42)
AG 160 (54.24) 111 (46.84) 102 (53.13) 53 (42.40) 58 (56.31) 58 (51.79)
GG 73 (24.75) 62 (26.16) 52 (27.08) 32 (25.60) 21 (20.39) 30 (26.79)
Minor allele G 306 (51.86) 235 (49.58) 206 (53.65) 117 (46.80) 106 (48.54) 118 (52.68)
H-W p=0.138 p =0330

H-W, Hardy-Weinberg equilibrium; p, probability; OR, odds ratio; 95% CI, confidence interval from two-sided Fisher's exact test. The statistically significant threshold was set at p < 0.0028 after
Bonferroni correction (0.05/18 comparisons). Values in parentheses are in percentages.

RA vs. Control: 'p = 0,025, OR = 0529, 95% CI (0.304-0.920); p = 0.017, OR = 0.398, 95% CI (0.188-0.844); *p = 0.036, OR = 1.455, 95% CI (1.032-2.052); *p = 0.034, OR = 0.681, 95% CI (0.482-
0.964); *p = 0.049, OR = 0.356, 95% CI (0.136-0.932); °p = 0.004, OR = 1.952, 95% CI (1.235-3.088); ’p = 0.027, OR = 0.583, 95% CI (0.369-0.921); *p = 0.016, OR = 0.524, 95% CI (0.313-0.879).
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ERAP1 rs30187 N =48 N =135 N=112

cc 16 (33.33) 55 (40.74) 47 (41.96)

cr 28 (58.33) 70 (51.85) 55 (49.11) p=0846
T 4(834) 10 (7.41) 10 (8.93)

ERAPI rs27044 N=48 N=135 N=112

cc 21 (43.75) 77 (57.04) 55 (49.11)

G 24 (50.00) 53 (39.26) 54 (48.21) p=0389
GG 3(6.25) 5(3.70) 3(268)

ERAPI rs26653 N=48 N=135 N=112

cc 4(8.33) 10 (7.41) 11(982)

G 12 (25.00) 65 (48.15) 39 (34.82) p=0043 9.871
GG 32 (66.67) 60 (44.44) 62 (55.36)

ERAPI 1526618 N=48 N=135 N=112

cc 2(4.17) 11 (8.15) 12 (1071)

cr 20 (41.67) 48 (35.55) 45 (40.18) p=0584
T 26 (54.16) 76 (56.30) 55 (49.11)

ERAPI 157063 N=48 N=135 N=112

AA 25 (52.08) 68 (50.37) 55 (49.11)

AT 22 (45.83) 57 (42.22) 49 (43.75) p = 0760
TT 1(2.09) 10 (7.41) 8(7.14)

ERAP2 rs2248374 N=48 N=135 N=112

AA 5 (10.42) 26 (19.26) 31 (27.68)

AG 33 (68.75) 64 (47.41) 63 (56.25) p =0.003 15.964
GG 10 (20.83) 45 (33.33) 18 (16.07)

p - probability and %2 were estimated from the Chi-squared Test for Independence. The statistically significant threshold was set at p < 0.008 after Bonferroni correction (0.05/6 comparisons).
The value in bold indicates a significant difference. Values in parentheses are in percentages.
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Patients (@ ol
N ‘ Female Male ‘ N Female ‘ Male
All 295 192 (65.08) 103 (34.92) 237 125 (52.74) 112 (47.26)
Adults 223 (75.59) 159 (71.30) 64 (28.70) 231 (97.47) 125 (54.11) 106 (45.89)
Children 72 (24.41) 33 (45.83) 39 (54.17) 6 (2.53) 0(0.00) 6 (100.00)
N Range Mean + SD Range Mean + SD

Age [years] 2-88 36.11 + 18.36 16-64 3077 +9.34
RA duration [years] 0.5-54 10.95 + 10.15

Family RA story 70 (23.73)

Joint pain 264 (89.49)

Joint swelling 216 (73.22)

Muscle pain 107 (36.20)

RF (+) 151 (51.01) 0-48 1+11

Anti-CCP (+) 174 (58.58) 1-265 74.09 + 62.65

Anti-MCV (+) 151 (51.01) 20-41 28 + 4.99

ANA 128 (43.39) 1.2-10.11 3.79 + 201

ESR (+) 219 (74.23) 5-61 26+ 10.01

CRP (+) 169 (57.29) 0-120 23+21

Glucocorticosteroids 242 (82.03)

Methotrexate 124 (42.03)

Biological therapy 94 (31.86)

RF, rheumatoid factor; Anti-CCP, anti-citrullinated protein; Anti-MCV, anti-mutated citrullinated vimentin; ANA, anti-nuclear antibodies; ESR, erythrocyte sedimentation rate (positive ESR
results were assumed to be >15 mm/h for men and >20 mm/h for women obtained using the Westergren method); CRP, C-reactive protein. Values in parentheses are in percentages.
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Sex (% Female) 92% (24) 80% (20) 60% (6)
Age (years) + SD 52.8+ 14.0 39 +£20.0 444 + 13.1
‘ Race
White 17 16 5
Black 3 6 4
Other 6 3 1
| Clinical Diagnosis
Adult dermatomyositis - 15 -
Adult polymyositis - 6 -
Juvenile dermatomyositis - 3 -
Juvenile polymyositis 1°
Interstitial Lung Disease (n) 10 21 -
Treatment
V Steroids 14 21 -
Immunosuppression 12 22 -

“One patient had autoimmune thyroid disease.

One with juvenile dermatomyositis had overlapping scleroderma, and

polymyositis had overlapping systemic lupus erythematosus.
SjD, Sjogren’s syndrome; 1IM, idiopathic inflammatory myopathy; NV, normal volunteer; SD,

standard deviation.

one with juvenile
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NOD vs BALB/c OR vs BALB/c

Log, FC Log, FC
TG 753 x 10" 540 (42.34) 3.00 x 10° 3.94 (15.32) 0.0019 5.14 (35.22) 331x10% 336 (10.28)
Mi-2 0.0083 517 (36.13) 102 x 10° 533 (40.13) 0.0073 5.54 (46.5) 3.64x10% 508 (33.75)
Jo-1 727 x 10* 577 (5475) 0.0017 358 (11.98) 0.0023 5.16 (35.83) 0.0019 351 (11.36)
1A2 255x 10™ 681 (112.4) 0.0025 3.17 (9) 0.0013 6.18 (72.71) 0.0042 3.06 (8.32)
GP2 0.0901 222 (467) 0.0075 1.86 (3.63) 0.0020 427 (19.31) 597 x 10 273 (6.61)
SAE1 SAE2 1x10* 9.21 (590.94) 1.51x10" 5.04 (32.85) 0.0470 4.56 (23.56) 0.0056 3.48 (11.16)
IF 0.2036 1.96 (3.90) 00942 135 (2.54) 0.0018 5.20 (36.75) 0.0011 308 (8.44)
PO 7.63 x10° 558 (47.9) 0.0021 294 (7.67) 0.0107 43 (19.66) 0.0190 218 (4.53)
PL7 0.0299 319 (9.14) 0.0030 2 (401) 0.0862 263 (6.17) 0.0015 226 (477)
KS 0.1420 271 (6.54) 0.0127 3.07 (8.41) 0.0131 457 (23.7) 0.0099 341 (10.64)
GAD65 0.0075 412 (1737) 0.0150 244 (5.41) 00728 2.81 (6.99) 0.0434 208 (422)
GP210 0.0927 4.44 (21.67) 0.5130 0.77 (1.71) 0.0041 5.86 (50.67) 0.0010 2.82 (7.06)
LKM 1 0.0926 239 (5.23) 7.38 x 10™ 324 (9.44) 0.1935 1.68 (3.20) 0.0103 239 (5.24)
gDNA 0.0116 299 (7.93) 0204 099 (1.98) 0.0078 333 (10.05) 00579 287 (7.31)
Gliadin 0.0536 391 (14.99) 0.0462 232 (4.99) 00592 3.84 (14.27) 00503 237 (5.18)
La SSBt 0.0419 1.57 (2.97) 0.0430 2.97 (7.84) 528 x 10 32(9.18)
NXP2 0.4657 1.33 (2.52) - - 0.0010 6.36 (82.09) 0.0056 355 (11.71)
PM Scl75 0.0158 5.73 (52.99) 0.0615 1.91 (3.76) 0.0627 4.5 (22.68) - -
TIF1 g 0.1704 361 (1223) - N 0.1486 3.81 (14.04) 0.3067 080 (1.75)
Lct = - 0.167 L11 (2.16) - = 00695 155 (293)
dsDNA = = 0.0980 118 (2.26) = = 0.0108 189 (37)
TNFa - - 0.0319 3.08 (8.46) = = 0.288 167 (3.18)
Cardiolipin 0.0798 3.84 (14.33) 0363 1.05 (2.07) 0.0073 5.87 (58.58) 0.0898 191 (3.76)
SmD1 0.0025 5.84 (57.16) - - 0.0592 3.67 (12.71) - -

KU P70/P80+ 0.1778 197 (3.93) 0.0533 162 (3.08) . = 0.0862 153 (288)

Pady <0.05 was considered significant, multiple comparisons p-values were adjusted by the Benjamini-Hochberg procedure. Statistically significant p-values are shown in bold.
+Also upregulated in serum of male NOD and NOR mice compared to healthy BALB/c. Fold Change = 2 A (Log2 Fold Change).
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Autoantigen Sub-Cellular Localization

BPI Bactericidal/permeability-increasing protein S N Secreted
BCOADC-E2 N s Nucleoplasm
FBG IV - Fibrinogen IV N S Secreted
FBG S - Fibrinogen S N N ‘ Secreted
GADG65 Glutamic Acid Decarboxylase 65 _T_ _T_ T T Cytosolic
IA-2 Islet Cell Antigen 512 T T T T Secreted
IF - Intrinsic Factor S S S Secreted
Jo-1 Histidyl-tRNA synthetase T i T G Cytosolic
KS - anti-asparaginyl-tRNA synthetase S T b Cytosolic
KU P70/P80 ~ Heterodimer Ku protein S S Nuclear
La/SSB S S T T Nucleoplasm
LKM 1 - Liver kidney microsome type 1 _f_ _T_ Cytosolic
LCI - Anti-liver cytosolic antigen type 1 S S Cytosolic
Mitochondrial antigen s S Mitochondria
Mi-2 T T T i Nuclear
PDC-E2 Pyruvate dehydrogenase complex component E2 S S ]\)\/;:::lce:(;?i:
PCNA - Proliferating Cell Nuclear Antigen S S Nucleoplasm
PM/Scl-100 - Polymyositis Scleroderma antigen 100 S N Nucleolus
PL-7 - threonyl-tRNA synthetase _f_ _?_ T T Cytosolic
PM Scl75 - Polymyositis Scleroderma antigen 75 L 4y T Nuclear
PO - Ribo phospho protein PO N S Cytosolic
SAE1/SAE2 - SUMOI activating enzyme subunit 1/2 T T T T Nuclear
Sm RNP - small nuclear ribonucleoprotein S S Nuclear
SP100 - Anti sp100 nuclear antigen S S Nuclear
SmD1 T i Nuclear
ssDNA - Single Stranded DNA S S Extracellular
TIF1 v - Dermatomyositis Autoantigen T E Nuclear
tTG - Tissue Transglutaminase T T T T Cytosolic
TPO - Thyroid Peroxidase i T T T Cytosolic, Nucleoplasm

T, Tear; S, Serum.
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anti- anti- anti- anti-
CCP-positive CCP-negative MCV-positive MCV-negative

RF-positive RF-negative

ERAPI rs30187 N =151 N =144 N=174 N=121 N=151 N =144
cc 64 (42.38) 54 (37.50) 72 (4138) 46 (38.02) 52 (34.44) 66 (45.83)
cT 75 (49.67) 78 (54.17) 88 (50.57) 65 (53.72) 87 (57.62)" 66 (45.83)
T 12 (795) 12 (8.33) 14 (8.05) 10 (8.26) 12 (7.94) 12 (8.34)
ERAPI rs27044 N=151 N =144 N=174 N=121 N =151 N =144
cc 84 (55.63) 69 (47.92) 98 (56.32) 55 (45.46) 77 (50.99) 76 (52.78)
cG 62 (41.06) 69 (47.92) 70 (40.23) 61 (50.41) 69 (45.70) 62 (43.06)
GG 5(331) 6 (4.16) 6 (3.45) I 5(4.13) 5(3.31) 6 (4.16)
ERAPI rs26653 N =151 N =144 N=174 N=121 N =151 N =144
cc 13 (861) 12 (833) 15 (8.62) 10 (8.27) 13 (8.61) 12 (833)
G 67 (44.37) 49 (34.03) 77 (44.25) 39 (32.23) 74 (49.01)° 42 (29.17)
GG 71 (47.02) 83 (57.64) 82 (47.13)° 72 (59.50) 64 (42.38)° 90 (62.50)
ERAPI rs26618 N =151 N =144 N=174 N=121 N =151 N =144
€C 13 (8.61) 12 (8.33) 13 (7.47) 12 (9.92) 9 (5.96) 16 (11.11)
cr 51 (33.77) 62 (43.06) 63 (36.21) 50 (41.32) 62 (41.06) 51 (35.42)
TT 87 (57.62) 70 (48.61) 98 (56.32) 59 (48.76) 80 (52.98) 77 (53.47)
ERAPI 157063 N =151 N =144 N=174 N=121 N =151 N =144
AA 76 (50.33) 72 (50.00) 87 (50.00) 61 (50.41) 80 (52.98) 68 (47.22)
AT 65 (43.04) 63 (43.75) 77 (44.25) 51 (42.15) 68 (45.03) 60 (41.67)
TT 10 (662) 9 (6.25) 10 (5.75) 9 (7.44) 3 (1.99) 16 (11.11)
ERAP2 rs2248374 N =151 N =14 N=174 N=121 N=151 N =144
AA 26 (17.22) 36 (25.00) 35 (20.11) 27 (22.31) 30 (19.87) 32(2222)
AG 80 (52.98) 80 (55.56) 92 (52.87) 68 (56.20) 84 (55.63) 76 (52.78)
GG 45 (29.80)" 28 (19.44) ‘ 47 (27.02) 26 (21.49) 37 (24.50) 36 (25.00)

p, probability; OR, odds ratio; 95% ClI, confidence interval from two-sides Fisher’s exact test. The statistically significant threshold was set at p < 0.0028 after Bonferroni correction (0.05/18
comparisons). Value in bold indicates significant differences. Values in parentheses are in percentages.

RE-positive vs. RE-negative: 'p = 0.044, OR = 1.759, 95% CI (1.024-3.019);

Anti-CCP-positive vs. anti-CCP-negative: 2p = 0.040, OR = 1.669, 95% CI (1.028-2.710); °p = 0.044, OR = 0.607, 95% ClI (0.379-0.970);

Anti-MCV-positive vs. anti-MCV-negative: p = 0.048, OR = 1.607, 95% CI (1.014-2.545); °p = 0.0005, OR = 2.334, 95% CI (1.443-3.774); °p = 0.0007, OR = 0.441, 95% CI (0.277-0.704);
7p = 0.0015, OR = 0.162, 95% CI (0.046-0.569).
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