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Research progress in the relation between ERAP1 and ankylosing spondylitis
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Abstract: It is well known that HLA-B27 is a hereditary marker and susceptibility factor in ankylosing spondylitis
(AS). However, further AS-associated genes including ERAP1 were identified with the development of gene
detection techniques. The main function of ERAPI is trimming peptides to optimal length for MHC-I presentation
and ERAP1 dysfunction is involved in the pathological mechanism of AS. ERAP1 functions in close concert with
HLA-B27 molecules in AS pathogenesis. ERAP1 polymorphisms result in an abnormal peptide-presenting
repertoire and HLA-B27 expression, which contribute to AS development by innate and adaptive immune
responses. This review focuses on the association of ERAP1 with AS at the gene level, the SNP-dependent alteration
in the function of ERAP1 as well as the immunologic mechanism for ERAP1 in AS susceptibility.
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CLEA A p AR SE s 1o,
1 ERAPIEIIIAE

ERAP1 J& T #¥ 4 J& JIK i (zinc-metallopeptidase)
M1 Z 0, B2 WM A &G ", ERAPL A
AT E D RE, B REEHUEK, P 2 AU
MPUE. WIEMEDURKTEMR RN EARE S
EREfRBNIIREL, 2 &H 25 NMEEERR . T
Jo, IX SRR B PR N T AH 9% % 38 44 (transporter
associated with antigen processing, TAP) ¥4 iz 2| A Jii
KA. PAJSE R AR ) ERAPT M N S 5 3 6 ok B3k Tl 3
BEAER 8~9 MEIEFIN /N B PR MIK
BURIE G 44 MHC-1 26437, fL4E HLA-B27 1,
MHC-1 85> P45 AR ke, 8 m /R H ik 2k 4
JROREE, KR AR A4 CDS'T 4 g, h4k, ERAPI
AV B A R B 8 A PR PR - 2 AR PR . IR sz
&4 IL-1R II. IL-6Ra. TNFRI "', fiF ERAPI1
5 HLA-B27 tE M F3LFZ 5 T hilise 2, A
HAH{E ERAPL 2 5 1 AS (K. ERAPI LjjfE
B S AS Z A6 RITFRAG R )2 KRyEHE
NI

2 ERAPIEFE5SASXKEL

2007 4, — TR KA S5 451 X6 HEUIE 7% (case-control
study) FI| FH 4= FE A 2H R B4 (genome-wide associa-
tion scan, GWAS) £, @i Xf 1.45 F5/MER] L SNP
(non-synonymous SNP, nsSNP) 1v7. x5 3k 17 #1473 #7,
A 5 ML T ERAPL 3£ K 1) nsSNP 5 AS #1561,
L HT B BT 58 1 5 B AN SNP B4R 4 B (odds ratio,
OR), FF:[X 73 Hi %A SNP (1) i XU 25 f7 FE K] (high
risk allele)™®. 5 iy JXU G 25 07 3ok TR HR Xof 110 25 o7 &
PN AR SO B, A 75 2 1 130187
AR C A NIRRT B, A fg Bt iR
AR BT AS B B SR, T4
SNP [a] 77 £E 4N AP (linkage disequilibrium, LD)",
I H. % SNP 6] i 4 A1 B AE A, Aol T 5 o o KA
SNP M7 53 #1, an4i4 ) rs30187 Fl rs10050860 [+
I A7 7E AT DA 2 4 m RPN, (679 AS 1R T
B 7 2/3~3/4%, Rk, “R[A SNP 414 ) Bl F 544
7 (haplotype) & 9 WF 72 19 5 2. 1527044/10050860/
30187-CCT HiA R4 5 AS (IR 1, BT 1520744
5 rs17482078 fF{E5E 418, A H#IE rs17482078/
10050860/30187-CCT HAARIZ AS kAL, 152
HAXE R TTC BRI Ay AS R4 8 U, xR 2

W NBERIWT 7R B, 1s17482078/10050860/2287987-
CCT HARRR AS 58, FFIAH 130187 Al rs27044
LAME AS AR, 75 G AN R I 1s27037/
27980/27044-TCG /KRR AS il 32 2R (A7 17
Reeves 25 " [RUAfF 72 U BE IR N, AUE FIIH 13 Fif
AFR AR, BB T 15 FA A B BRAAR T A
TEZIR A FRZH i 0 Ao AT ERAPL (1) 15
EE2AtEdEmitEiR 225 AS K.

E 4R ERAPL JE [R50 AS, {HIEXT AS FIRM0
i T HLA-B27 3£ 5. ERAP1 £ 4147 HLA-B27
BB SR 5 AS WA R Y, AR A seis
UEH] T ERAPL DjRe it R 7E AS AH5C HLA-B27 V.
RIAFAE P A8 40 i 2R 1 i 3R 08 1Y 1 3 B ERAP1
5 HLA-B27 H VLG, HFEZ5 AS KImpLE].

3 ERAPIZSMSHEETIREN T

3.1 ERAPLIEE{/ER#E

im R 25 K4 fE BT o] LA S Bh 3R AT AR 4 Bb A iR
ERAP1 45 #) 5 IRk 16 & . ERAP1 M N ui JF
RN AAIX, J3 i R 1) S R R T 41 R 1~254
255~527/529.528/530~613/614.614/615~941 ( & 1).
Forp I XONIEPEIX, TV oRNIAFTIX, XAV X2
(] J& B (8] BR (cavity), 7] DL g AN [A] K B 1 40 )3
ik B BRI C S as & X, N i 590 P X
Pefih, Wi MEEEIZ) 29A . X FP &5 HI (15 ERAPI
B “HnTRT” RUIEEEKE PRI (9~16 4
RAIERNEGEKE, HT 8 NMEERKAET A ).,
457 S KK S S BN S 5 0% M X% A A
BN 25 N %, E &R &NAFIE. ERAPL AT
J (open) M1 & (closed) PG 5, JFIRE, HiR

Closed conformation

& %
Open conformation
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El1 ERAPIFF A& HRIEXE"



900 AR

7%

Jik# ERAPL $:44, TjEA NGRS, i ERAPI
JIEPERIRAS, BT LUK & R BT S IR 1 N s D) 1
I PR AR, E R P IRRE )5 20 A0 K R
NIk B A KR PR KK 5 MHC-T 269 1
ShE, PR RPN H R AR T .

3.2 ERAPI1ZEE{K(variants) 5IhEETT 1k,

ERAPI HE [F] % IR R 5 UM B B
(R, TERR AR, W rs30187 SNP F5(
55 528 A E AR H Lys (K) %88 Arg (R), KRN
K528R. —SEGU LRI AL 22 s i D fE, rs30187.
1s17482078. 1s27044 435l %f B () 2 FE PR 1% K528R
R725Q. Q730E F#{% T Editk . ERAP1 JIE|H1
JE K 2= AR AN ROBE, — D7 T, PR AR AR MHC-T 28
S FREMPUER . B — )7, 3 K ERAPI
REEEDIE], A TR K O g AN B8 B MHC-I 43
TR, ERBIRER B, M349/K528/D575/
R725/Q730 4 ik AS & KU 2 ERAPL 5 F X} W 1)
AS IS B EL AL, A3 B HLA-B27 FE 53 MR
BRife 7 B FERRAN AT, RYEIhAERES,
Al LUK ERAPL A8 S 4y R 1R Dhfg il ak D ae i
AR RESE 3 R A P, FH G /2, ERAPI
T T B TR AR I A 8T TS 0 I R S e R L B
ERAP1 4% 5 {4 1) T 68 A% 4k 7] LA A 25 4 b 49 #r -
M349V fEREIE X, A] B8BTS 1 5 R725Q.
Q730E (i P X, mrCASHiEK C imd &,
PUIE K7 5 ALK B e 5 1 5 7E B2 A X 1) K528R.
D575N 50 i (1AL GRIEAS, T ) G %0 A8l T )
ﬂFﬁE% [23,27—28]O

4 ERAP1Z5ASHIHE

ERAP1 H A 75 b 41 i 8 1 52 A& Az 8T 1 )57
JRBIThRE . FRSZ AR B ok 2 5 B0 25 2 14 5 12
REILL B, A S8 E 1, BIE TR
£ AS 35 o K 3L ERAP1 SNP 5 48 il [l - 7K V- 4%
ERR P Fik, A3 #E N ERAPL & B Hi 7 fik
X —DNRERAR D
4.1 SRR E

ERAP1 X HUJE IR BT V) Th e P € 1 E X MHC
T2 PRI (peptide repertoire) A 521, iX
1E Bl m Bk ERAPL % [H] ) /N &R A 45 210 40E 5z B0,
ERAPI TJRERIBRK, M1GJEA S MHC 70 7 Bf 45
AHIPUR KR LD, F5 MHC 574848 RKE
EH R KB R E I, A& R RN
P24 U520 ERAPI 3 A 2 204 HLA-B27 #2&2

SOETNEY e A = S BBV i B G
148 58 B ek 55 G 8 B v B, ERAPT S i 5 i R
Jik#R 23 AS AIREAFAE T HLEH] = (1) RH IR 2N
PSR SO T 240 i 52 4R 3% IF Bl Rs 7 2 119 CD8'T 4
HLARG, 51 ZORE VL 5 (2) e B PR kAT
7 A S B O 5 () B IR IR
PRIRIPUIE,  H FIHLAAT I SR A [ B 12203+,
H A< T ERAPL 59t J5 IR () 0 7L BB 4 vh TR 08
AS FH2¢ HLA-B27 73 F ()40 i, iX Ui B ERAPI £
M PR B BE A # T HLA-B27 40 7, iR
THEEDUR IR R FREYI LR

42 HEITHLA-B274 F3HRik

SEHEH) HLA-B27 43 ¥ HH— 4k B85 (heavy chain)
MR EE B RERE ) MR, B&RENEY
R 1. 4 B27 4y TRRIRES, EEESRESSE, Bk
Fl B # 5% (free heavy chain, FHC), ANEEHE EHTH.
HLA-B27 K5 ) FHC 845 5y ) A8 1 4 8 AE
A5 — 544 (homodimers) %,

ERAP1 ZMadi i IR 2 )[R HEX3E 7 HLA-B27
Iy FHIFRIE . ERAPL SR 2 /)N B 4H i i 3% i MHC
S TRRIE TR DY, XML FE R AS 5K
7 ERAP1 & [F ) 40 ffa | . ERAP1 SNP rs27044
1 AS Gy RSN FE AR C, #ERTZ A B A1 AS
BHETOZRER P EF L, w5 A S i
Y 2 T 2 A ) FHC!™ X B 2 VB L2 A AL )
& ERAP1 ThREZK 2474 5 HLA-B27 4y FAKE A7)
SN ) TR E 7% i R R i A KN =R
RAMER, KA KIS HE A M (unfolded protein
response, UPR), B & HE FHC ", & A i A iR
Prasgnm s & 77, SR ME TR, 28R
FESNE, IXAE AS HI—ANREALEH] P,

FHC 7€ AS 83 98 P JR R K B AN A% 40
[ Rk P, BORHAS AS M. FHC 41
TEJE R [ ] T B R 3Rk, 1% 3R] 4 NK 41
L LA K Th17 2 M 2 1 74 2% 45 40 i e 9% Kk B 1 2
& (killer immunoglobulin-like receptor, KIR) 5% ji& Ji%,
51 KIR3DL2 £54 B%, NK 4i g Th17 4AAEH KIR
XAk g4 FHC JG v] I K A7 35 I (/] . AS 3 R IA
KIR3DL2 AZ A [) Th17 A1 NK i ffd i L 451 48 iy B,
Th17 40 i@t 703 IL-17 4R 125 7 AS [
I O,
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