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PCR-SSOP-Luminex #% 72 HA A Behcet WBEEFIZHBIT 5
SERYI HLA-A, -B #1580

R 87 F% R&' B2
MG M-, KE =R,

VR TI R SR e R A T R 2%

""’-’,—‘»

RV, BE BIE kAR K
BF R, kAR B
LR B A S B B

VR S 53 - ARk S T
Z B

B #:HZAA Behcet & (BD) E&E D HLA-A &
CBEEFOT7VILGILERERF) 21 E T E#1TW,
JREY, EIRBIICEEAR L 7=,

WHEeEHAE: BEIIANEREE 254 A EHFRIC,
PCR-SSOP-Luminex i # AL T HLA-A & U -B &1z
FOTIINEZAELTHEITVL, B24DTVIVREREM
BTCHE L.

# R HLAA LU -BEEGEFOEHOT7ZUILY
AREFBEICHBEL . HLA-B*51 7 U ILIC & %3E1E
FESERNFE DT E R T 5729, HLA-B51 HiR[E
MHEENRICTVIMGERELE L& 25, HLAAT
2601 PEEFHTCHEBICEMNML WA BIlEeREE

MBLUVRERERT 2EER CIEZICHERL T L.
75, HLA-A2602 WERER 2B T2 BER, KEIE
REXRCEBERTHRBRICHEL TV .

& & : HLA-A"26 7' JL (4512 A*2601) »* HLA-B
51 MERMEDBER THEICEML THY, AERDOK
BEIEEICRE 25 25 HLA-B'5101 LAADE_DEE
REMEGEFTHIPIREEIP RERS N (HRRH®
112 : 451—458, 2008)

¥ —7— K:HLA-A*2601, Behcet &, PCR-SSOP-
Luminex i&, 74214 E> YT

Four-digit Allele Genotyping of HLA-A and HLA-B Genes in Japanese
Patients with Behcet's Disease (BD) by a PCR-SSOP-Luminex Method and
Stratification Analysis According to Each Major Symptom of BD

Tomoko Kamiishi”, Yoshiki Itoh”, Akira Meguro”, Tomomi Nishida", Sayaka Sasaki"
Kenichi Nanba”, Shigeaki Ohno”, Hidetoshi Inoko®” and Nobuhisa Mizuki"
Y Department of Ophthalmology and Visual Science, Yokohama City University Graduate School of Medicine
? Department of Ophthalmology and Visual Science, Hokkaido University Graduate School of Medicine
* Department of Molecular Life Science, Division of Molecular Medical Science and Molecular Medicine,
Tokai University School of Medicine

Abstract

Purpose : High resolution (four-digit) allele geno-
typing was used to determine the association of the
HLA-A and -B alleles with Behcet's disease (BD) in
Japanese patients. We also analyzed our results for
the association of these alleles with the individual
clinical features of BD.

Subjects and Methods : We enrolled 389 Japanese
BD patients and 254 healthy controls in this study.
Genotyping of the HLA-A, -B alleles was performed
by the PCR-SSOP-Luminex method and the phenotype
frequencies of the HLA-A, and -B alleles were esti-
mated.

Results : Some HLA-A and -B alleles were signifi-
cantly associated with BD. When we recalculated the
phenotype frequencies for the HLA-B™ 5l-negative
subjects to exclude the effects of the linkage disequilib-

rium with the HLA-B*51 allele, HLA-A*2601 was most
strongly associated with BD. In addition, we observed
a significant association between several clinical
features and some alleles, including HLA-A *2602.
Conclusion : The significant increase of HLA-A*
26 in the BD patients without HLA-B*51 suggests that
this allele itself might be one of the primary suscep-
tibility genes involved in the development of BD
independently of HLA-B*51.
Nippon Ganka Gakkai Zasshi(J Jpn Ophthalmol Soc
112 : 451—458, 2008)

Key words : HLA-A™ 2601, Behcet’s disease, PCR-
SSOP-Luminex method, Four-digit allele
genotyping

BUIRIRESRSE © 236-0004  MEEET IR IXARH 3—9 ﬁf(ﬁfﬁiﬁ%ﬁt%&cE%ﬁﬁjuﬂﬁﬁ%&Jﬁ‘ﬁEi tr Ar

CPRCL194E 7 H 25 HAd, SPRC19 4 12 A 13 HEET )
Reprint requests to : Tomoko Kamiishi, M. D.

E-mail : kotomoaka 21@yahoo.co.jp
Department of Ophthalmology and Visual Science, Yokohama City

University Graduate School of Medicine. 3-9 Fukuura, Kanazawa-ku, Yokohama, Kanagawa 236-0004, Japan
(Received July 25, 2007 and accepted in revised form December 13, 2007)



452

I ¥ =3

Behgcet %5 (BD) 1d4x & O Fallsi#r |2 Bk 0D 98 E % #6215
FTIREAHOER M REERETH Y, BREEDOENT
75, MRAEIR, FZREEIR, SMEEREE & 4 FRERE T
. AIFOFHRIZ WL ZPHETIE VA, RIRIFRED
NHEIRER O S &AM & O Y BREEZ A A3~ TE
FEST A LHFIBEEHEBTH L EZZONTWAEYY,
AFIIANEZBZCe PO FEMEBESIETH 5
HLA (human leukocyte antigen) D4FED ¥ 4 7, HLA-
B51 fif & BEICHET 2 2 LMo Tw R,
HLA-B 51 #it)5id # (=912 HLA-B*5101~B*5148 @ 7
I BRERAMND ATHEOY T Y A T (T IV L RALE
fzf, HLA-B*5125 1&3kiH) o S 525, HARAT
WEAYE & AT 5 7 ) VidEIZ HLA-B*5101 TH 5 2
ENHEE STV BT,

AR, FHEERM 7 4 T DNA 70— 7% H0h Y —
ZIZET 5 2 & TR 100 FEFH O RO A HESFRF L2
M RE 2R M CTh b H N~ A 70T LA L= XL AT
2 (Luminex ¥ A7 &) 23B%E & L7z, HLA OEE TR
H5E 1L PCR-SSO (polymerase chain reaction-sequence
specific oligonucleotide) i, PCR-SSP (PCR-sequence speci-
fic primer) #, B X U PCR-SBT (PCR-sequence based
typing) 7% &4tk R JTEE VR v M LS
TWDLY, EROF v M TIEHAANOBER RIS L
TR0 DNE <, 2H LV (BUE L~V OB 5E
TIIRE L 2 5203, 4H7 L~V O @A L)L)
TERHANCHEET 2B TFRTHIARLZ LSV H
L. F7, ANTHESTREZRF Y MIBWTE, Tk
BIEF B & OFBIAEE (ambiguity) ORIEDSH 5. 6
Y — X % v 7z Luminex #:1%, {6, 1EfEDDMEEERH
TEHMARE AT BE L H L Wiz T2 B HETH
DO 4 ld, Luminex ¥ AT AZRIGH T A2 & T,
KEWEEZ NA 2NV —7"v MELLTHARAD HLA-A,
-B, CBLU-DRBl H#Iz TR SHKETHET %
PCR-SSOP-Luminex (PCR-sequence specific oligonucleo-
tide probes-Luminex) % B L 7z, LREIFZEE @ Itoh
biE, COHETHAANBD O HLA-A BLXU'B
BIETOANTT I IVE A Y T 2iT0, FORELHIE
LTwa"?  Zo PCRSSOP-Luminex &% M %
LT, HLA-A BX U BEETOAHTINVI AL T
% 99.9% DLEDOIEME L HERTHHEIIAT) 2 LEHTE
721 KERZE TR, Ttoh SOHEE S L1, L0 %L
O BD B#FHDL L CRFEHEZ I RIZL T, PCRSSOP-
Luminex %% H\V 272 HLA-A, BE#ZFO7 I LVF 1 E
U7 RAT, B (SEAR, AR B X USERR (IR
FEIR, BERREIR, SMEEES) O 7 ) VIRA F & R
L7,

HiRzEE 112% 5%

I NHEI®

R T S R IREL F 72130 iE KRR &9 AR
fll2C BD & @S 7z B H 389 & EHE L L THW
7z IR IMAR B AR ASHERE S e Wi H AR 254 13
FRWEERE L., BEHONFIIHEM 223 ik, &
P 166 ffk, seaTd 156 Mk, AEl 212 fefk, HRAEIR
316 fk, K EAR 326 Mufk, AEBEEBIE S 239 Mk T
&> 7:. HLA-B51 PUFEIEMERECTO 7 1) WARE 2O g
TIETINE A TOERIZB T, HLA-B*51 71
JUBETE & H)E SN 2 L 72,

AW TR TOEE B L OIS LT, KRB
DOIEB L O EEE L fEREICOWT oL, CEF
WCXAFEEES) A THio 7z, F/2, RWFZEIIMEET
VRFEFIMGEE 4B L OUeEE K= E SRR
B&IZBWTe M A - B Fge s L CRREE )
72bDTHD.

KW & Y »° 2 A DNA Zditii%, Fx OBEHY o
PCR-SSOP-Luminex #7182 ka2 — V(2o X, HERA
BD BF LREEDAMTINS AL T RTo 7.
BD BE LEEEDOT ) IVIRARZ R (Z&R, A~
AR, FERP (RAERR, BERFRER, YHREHEE) 1253
L, ik, #EfL7z. 72, BD & BEZE MBI S
NTWw5b HLA-B*51 7 )V IC X 2 @8 AP fly o g2
AV 5728, HLA-B'S51 7 UV EBRA L wEE &
WEERNGIZUCHESTL, BRI HLA 7 ) VERE R
R, CERBNC e, MES L7z, RETLEE L Bonfer-
roni i 1E% % I\ Fisher @ p MEIZ X D 4T o 7z,

m & *

1. BEHSFTOLBGE]L 2)

BEWSRTEEREL BT 5 L, B*5101 AEko
e B ) BEHECHEF ICHML Tz (Pc(corrected
pvalue) =8.09%x 10", OR(odds ratio) =3.65). —77,
A*3303, B*5401 IZHEEHTHEIZHA L T (AT
3303 : Pc=0.031, OR=0.46. B*5401 : Pc=0.00086,
OR=0.36).

WP CTH D &, el EHFETIE, AT2601 & B*
5101 28 EICHIANL CTHB Y (A*2601 : Pc=0.0016, OR
=2.54, B*5101 : Pc=1.18x10"", OR=4.32), A*3303
& B¥5401 28 E NI LT 72 (A*3303 1 Pc=0.012,
OR=0.29. B*5401 : Pc=0.0072, OR=0.27). A4%l
BEWTIE, B*5101 2V EISHML (Pc=1.33%x10"",
OR=3.38), B*5401 7" =28 L T\ 72 (Pc=0.018,
OR=0.36).

FERBI T, BRIERZ A3 2 BEFIZB VT A*2601
& B*5101 A EICH M L (A*2601 : Pc=0.016, OR=
2.03. B*5101 : Pc=1.38%10"", OR=3.91), A*3303,
B*5401 23 E 12k L T 72 (A*3303 : Pc=0.0060,
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0.26). BYERZ K CEFRTIE, B*5101

i 204£ 5 H 10 H
OR=0.38. B*5401 : Pc=4.80x10"° OR
PHEZREM%Z R L7 (Pc=0.011, OR

FEHEA N L VVIH OEHTN P il | 2£

M XAEL g P o E R/ e b e e 0 S B o oy
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e Vacko =88 & e E o oS (2 ;Tiam # &0 o - T xS
B~ Y TS oW -_2Fses KTg 28 g #ER P AR e AR SO SR
Plma I @ESc w2 TR B o ym>s ELRE Ve N ogm YL ES
< I3} m << = = e ] > >y . " n O 0 ¢ ~
ELel8LAaenT T2gasgyS T4 h WL Lo ndE LR T ETHS
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FvE P REEaT o sdesc8 EESg woNEladipsapiEllicEs
* G ) , S e = - ~ 12 £ E
o E S 0 ETOENT N nTE Spag S gpgcEE ETnoirEu
2R SxEi0Ey BT lcf Goxa NFEReeriiilBEse<ERRE
= B o CE Lo 5 87 = 2R I & O m DG :ﬁv_hVunHﬁﬁZ./tEum,
LU o l@Ey T oMo o B o R 28 TF L s LR gm0 8 S Py
EmTEUEE T2l of Sl esdtwgrEdoodElpi eS8kl
e e 103 gL X g TR ITE IS oY gk O R AT NP rSiRY Y LS 2w
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— 7, HLAB

0.049, OR=3.63. FZMAEIRX :

0.0088, OR=6.82).
HIZF UL, IREIRZH 9 58T B*5401
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DR FAZIEA LT/ (Pe=0.021, OR=
0.34).

NV % %

SN AR RN )k i N i S [T 2
B9 5 HLA SISO & #RFHLE, & MEfs
TOFRTRLEEEICEART ) VDL,
ZTOELEEEMLT THAH HLAA ETIE
28 HUJ5. 545 7 V) )b, HLA-B J& T3 59 )5
894 7 1) )b, HLA-DR Tl 24 $J5 580 7
)L & LT v B (IMGT/HLA Data-
base : http://www.ebiac.uk/imgt/hla/).
B F A % 72 HLA SUR O F 72 7%
L D IR IRFUCI WA, B T HREDLE
A L B EET LAV OREETIE 7 ) VDS
Sd B LK TWwa, HLA ZAC-IE
HC % ksl 3 2 MfafE&ms+ <, PR~
F & THIRICIRIRT 5 2 & T, fREHY
SRR DA LR = 2 TG A LI B 7 15t
zHoTW5h, F0720 HLA 3B ERIED
B EBET L ERNO—DLEZLNTE
D, BD, 1EMERNE, B v~F %%
COEBTZORZM L OBEDSRIE ST
b}%13)~15>.

HLA 7 7 A 1 i#tfaf (HLA-A, B, Ciif
ZF)E, MIEF L SV TOLETEDE <,
DNA & A ¥ ¥ 7l FHIAN ] B |2 JEME & 72
5. HLADEMEB L7 ) Vi NHER R
BRIZE > TEOHEMNREZ > T B, HA
NEFZ NG E L2 HLA OZHERL 7 U v
BEOMEDL L, BRNIEFEN R T )V
enFus L TFhHEEhTHE 7Y, 2
D7z, WHRPTHEESNTVETRTOT
VIV EMRE LTT VL NVOHEZIT
121X, %o 7a— 798l n ), PCR-
Luminex % W26 TH IEWICHEM 2
HEE->TLE). LoL, HHEETL7
YV x HRNERTHRE SN TS HDICR
ETHILIZLD, HRADAHTLXVDT
VIV A Yy T REpOEREEIT) 2 L
AR E 2o 721,

KIFFEI2 BT, HLA-A TIZ 17 7V,
HLAB TIZ 34 7V VSFE SN, 4o
HAAND BD BEHEDL L OMEEHEO T ) IV

EimEOMELFEETH -2, HARAD BD EHEIZ
HLA-B*5101 & BHZFICHBI L T b 2 EAHIEZR S L
7o, F7, BEHAENRTHEEICHA LT/ HLAA®
3303, HLA-B*5401 &, HLA-B51 #i)5Fa T4
607

LHi, FTOHEBEEIIHERLE., Lo T,

3} 3 HLA-B51 HUREREMRICH T B3RS S ERAIO HLA-A 7Y IVREER

SRR ERIE

B EIR

ARAE IR
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