Online publication June 24, 2009

o  FHe FREE © H/N M S DT REBH

H AR NERNC BV 2 SS9 2% 155 e D
P B SZ VE 8 s -

TR mz

B BIE®LSIE HRAEMBEWLFRIME K MPA) OREBEZEEHES LB TFLE %
B L 720 HLADEMT A5 1%, HARATIIHEA S, I —0 v/ SREMIIIFTE L &2 WHLA-
DRB1:0901-DQB1*0303/\ 7’1 ¥ f TOEFELRIEMA R 23z, 72, KIRBIX 2D 77>
N CTHHLHLADHM A G HEDIITIZ LY, JIHIELS 7 VAN & 8% S S HLA-KIRDA A A

bEDHINL Twize €512, LILRA2D A 75 4 AERLELE ORGEDSR W SNz, 4%, K
BB W91 X A RERRASIRF S 5. (3Jpn Call Angiol, 2009, 49: 31-37)

Key words: microscopic polyangiitis, genetics, HLA, KIR, LILRA2

LIS

ANCARMEME D7 C, Wok, FlodkiBa—ay
734 H1 Tl Wegener A ZEIE E (Wegener' s granulomatosis:
WG) B L\t L, HATIHE, BEMFINEFIME %
(microscopic polyangiitis MPA) Y%\, 20 & 9 72 45H]
Mo@ENIE, MoELr0BMRRERT, BRIERTFHSHEE
BEHENEI NG, RO S ZBRBEERFO—>2 & LTIk
MAMEGDHE SN, ¥ POANCARMEME T,
Saphylococcus aureus”, 44 kX HE7 A )L A (CMV) &
YR EOMG R RE T 2WMED DL, Tz, KIFED
MIEICIE, M RETIVEIC BN T, MAEYOFS %
IR BEFFEATEA SN T B, BIRTIE, ANCAREE
MERIL, AW EOBRBERFIIT T 5550 ME
ENTHEICRIG 5, L&z hNEY L Bb s,

ANCABEINAE 7D & ) IIREBHO T, IZZ L
WEEE T, EEBIRS R AIR IR DR R R AR 96
EOMRH, HEEORBIZFENNDEL5.252 L LM
ENbe LirL, EOHMAMDI O, 7/ LT4F
HERIRAT O 7o OB BB L RBR R, BREEOS
W BT A NEGEATIC S, BE A W) B
BHRAEEPET HZLFFELARTRTHY, L MIB

VT B IR RERAT LB 7 WD LR A R L 7oAl
BEFT 7SO —FIZHHL 2 & B,

T REEFEL, EROBRBICEOTELRFT
HY, MAEPEVHBRIREICLY), AEERICBWT,
P BRI SN T2 2 eh s, ANk
BAIEIE T L ER DN L. ERGIL, JEEEETIIEHE
[ 22\ 2B 2 AR SE B J O TR g /iR & L
T, HARAANCABEIIE LOBIZIERIZOWT, &
ARG T 2 B EET L L CHRET RN A 720 Slitink
EEWFETHo72bDOD, FREOHAMEDI-OIZ, T
LA37-M0k1Z, MPA 50, WG 8, Churg-Strauss fEf%7 8
LWL TH T, EE L TMPAR RIS E L
720 ANCABIHIME S OBZERICE L Tid, ENYLE
EOTHIRIIDETHD, 51, ZDIEIEAERZED
ARk HARTIR, LR X )12, ANCAREILE %0
PR Y RL LT L0, AFITIE, ANCABRIE
BEREMOBHTIIRL, RINIBIT25EE SO
EHNTHIEET D,

HLASEIE{GF

HLAIZ, THIZIX§ 2HUEER ST THY, EHER
FEISEN BT DME L LI HDOND, L DOGIE

THE JOURNAL of JAPANESE COLLEGE of ANGIOLOGY Vol. 49, 2009

20084 8 H20H 3

31



HANERN BT 5 BMEEH £ 51045 & D&

U AR (R T AT

DR53 group haplotype (DR4, DR7, DR9)
DQB1*0303 DQA1*03 DRB1*0901 DRB4*01
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Possible mechanisms of association with MPA

(1) Presentation of specific antigenic peptides by HLA molecules
encoded by this haplotype such as DQ9, DR9and DRS3.

(2) Functional polymorphisms of other genes encoded on this
haplotype
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HLA-DRB1*0901-DQB1* 0303 haplotype with MPA.
HLA-DRB1*0901-DQB1*0303 is one of the haplotypes
that belong to DR53 group haplotype, which carries HLA-
DRB4 locus. Three HLA-class || molecules, HLA-DR9,
DQ9 and DR53, are produced from this haplotype. It is
possible that an antigenic peptide specifically presented
by any of these moleculesis causally involved in diseases.
Another possihility is as yet unidentified functional poly-
morphism specifically encoded on this haplotype is caus-
ally associated with diseases, and HLA represents a proxy
of such causal alele.
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Table1l KIRsand their ligands

KIR ligand
KIR2DL1 HLA-Cgroup2
KIR2DL2/3 HLA-Cgroupl
KIR2DL4 HLA-G
KIR2DL5

KIR3DL1 HLA-Bw4
KIR3DL2 HLA-A3, All
KIR3DL3

KIR2DS1 HLA-Cgroup2
KIR2DS2 (HLA-Cgroupl)
KIR2DS3

KIR2DHA

KIR2DS5

KIR3DS1 (HLA-Bw4)

HLA-Cgroup2 consists of HLA-Cw alleles possessing Asn77
and Lys80, such as Cw2, 4, 5 and 6. HLA-Cgroupl includes
HLA-Cwl1, 3, 7 and 8 which contain Ser77 and Asn80. HLA-
Bw4 is defined by position 77-83 amino acids, and includes
HLA-B13, B27, B44, B51, and B52. Weak interaction has
been postulated between KIR2DS2 and HLA-Cgroupl, and
between KIR3DS1 and HLA-Bw4, which has not been conclu-
sively established.
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Healthy controls

Healthy controls

Healthy controls

Figure2 HLA-Bw4, KIR3DL1 and KIR3DSL combina-

— 88 —— mpa 485%  tionsin Japanese MPA and healthy controls.
Bwd+ _()_C)_C)_E,_E,_ o Healthy controls  27.0%
putatve KIR3DL1 (P=0.014, OR=2.35,
95%CI:1.18-4.70)

Each individual can be grouped into 6 groups accord-
ing to the presence/absence of KIR3DL1, KIR3DSL and
1w HLA-Bw4, the ligand of KIR3DL1 (and possibly of

238%  KIR3DS1). KIR3DL1 contains ITIM and transmits in-

hibitory signal, while KIR3DSL1 associates with DAP12

which contains ITAM, and transmits activation signal.
14.0% . . A
asaw  Frequencies of each group in the Japanese patients

with MPA and controls are shown on the right. The

most inhibitory combination, HLA-Bw4+, KIR3DL 1+,
soew  KIR3DS1- (top), was significantly increased in MPA. %
202%  Because the ligand of KIR3DS1 has not been identified,

here we assumed an unknown ligand expressed in all
o individuals. It should be noted that there is a possibility
43%  that KIR3DS1 weakly interacts with HLA-Bw4, as de-
- scribed in Table 1. However, this does not significantly
o%  affect the above interpretation.

2% OR: odds ratio, Cl: confidence interval.
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Figure3 LILRA2 rs2241524 associated with MPA and
SLE activates a cryptic splice acceptor site and causes in-
frame deletion of three amino acids in the linker region.
The SNP rs2241524 G > A (arrow) disrupts the consen-
sus splice acceptor motif, and activates cryptic splice site
9 nucleotides downstream of the original splice acceptor
site.® This leads to inframe deletion of 3 amino acids
(419-422) in the linker region of LILRA2. The splice
sites employed in each alele are underlined, and exons
are shaded.
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Genetics of Microscopic Polyangiitisin the Japanese
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The epidemiology of ANCA-associated vasculitis is substantially different between Caucasians and Japanese, which
may be related to genetic background. In this review, | discussed our findings on the genetics of microscopic polyangiitis
(MPA) in Japanese. Analysis of HLA genes revealed significant increase of HLA-DRB1* 0901-DQB1* 0303 haplotype in
MPA. Thisis one of the most frequent haplotypes in Japanese, but virtually absent in Caucasians, and has been shown to
be associated with multiple autoimmune diseases.

Analysis of KIR genes revealed significant decrease in the carrier frequency of an activating receptor KIR2DS3 in
MPA. When KIRs were analyzed in combination with HLA ligands, the proportion of individuals carrying KIR3DL1 and
HLA-Bw4 but not KIR3DSL, the most inhibitory of all KIR3DSI/3DL1/HLA-B combinations, was significantly increased
in MPA. These results suggested that the decreased activation of NK and/or T cells may predisposeto MPA.

LILRAZ2 isan activating receptor involved in granulocyte and macrophage activation. LILRA2 SNP rs2241524 G > A
that disrupts intron 6 splice acceptor site was significantly associated with MPA. The risk allele produces a LILRA2 iso-
form lacking three amino acidsin the linker region.

These findings, when confirmed by larger-scale studies, will shed light on the molecular mechanisms of MPA.

(J Jpn Call Angial, 2009, 49: 31-37)
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