Vol.9 No.3

Major Histocompatibility Complex

2003

H AR faomE S e 2= il 28 9 B85 35 SEER154E 2 H 28 H 5617

'r){“?l()[llllljxfﬂﬁbl_ ﬂ_ fﬁ}:fim“*f‘p\] ..........................................................................
BUETY DT - AT 7 HkE S SR E, 2l

SERRISAEREE  GREHL AR AN & R R 32 0t
‘Ii}i21541€f‘£ AR TE AL AR R FE A TS R R E?&bﬁu%&ﬁﬁ
(Original article) Analysis of HLA-B polymorphism in insulin dependent diabetes mellitus in Japanese.
---------- Wenshuo Shaol, Michio Yasunamil, Megumi Takahashi Hiroki Shibata,
Kazuyuki Hamaguchi, Toshiie Sakata, Masao Ota, Yoshihiko Katsuyama,
Hidetoshi Inoko, Akinori Kimura 163

556 MHLAQCT — 2 3 3 v Sk
1. 2R
S THIEIA QG At e A R e e e FIESEAE Al 170
e o IR R M 173
- WEAEH Ml 177

75 AN A T Dl

7 IVERETE SRR ORI DU T2002  coooereeeeerieeeeeiiiiiiei ARl b 183
2. AR
MiCrO-SSPF Y S DRRA < cveecrectnnnennrenenntnestesesereeriinnnnaestentiesesaetenisnnennsnnnsaeanas iRy A 185
Ul T R D) 2] ~0000000000000000000030aa0A0ARIA0m00OA00E00000NIORIOACOAOAHAORADOIRONGORRAB000 AEIER {187
Dynal RELI-A,-B,-CwW,-DRB-DQB DA i} «++oveeeeeeeenieeeniiiiiiiiiiiiiii SIET  fh 190
AR A T A NHLA-SPPF v ~ D& - o ZHRHE f 196
6 RN L T N Y VL S e S e g o 198
A ) FHLA-DNAS A BT F 0 N DG coooveeeemereeenenieneneene, AEE  fit 201
IR LB SR i} c0o00000000000000000000000a00000060630000000000050000003000aA0000CE000a006000 Bamsk {th 205
SBTiED ‘]'{lﬂj ...................................................... WHFHF i 210
[ wm‘uﬂx DR ) BOHT T U VAL e AR B 213
f H)fxO)HLA{,}f}Lo) “&LLLE .................................................. f*L:"}l& FET 231
<[bJ FEEE 2 EI A8 > 45 1 3[] International  Histocompatibility Workshop and Congress.
................................................... R AEHE 240
=) A Ak 15 H'Ambwbmbﬁ
”ﬂ*fﬂ?ﬁl&cﬂ__ H 2 A O OO RS RO 30 S I LI IR 242
A mu«m BEPITH T woeeee S 244
FlAsfifbi s itr e lJui‘ziiA T’bk144 L OSTRR1S4ERE -0 245
R EHL AR fxﬂ\:é‘fxuw S LR & 5 )2 N2 BT - 247
Rk 1 A4E BE AR B HL AR E AN SR ER A oo eoemimimeneeieiieeeeee e, N5
T A o B T o = M= e S e R 254
5%;7[““11_,1\ DNAS’{t/ﬁQ(U 73y T DE - 255
FNIELE ILAF}” T T B v D56
<[Msﬂmk1 > 26 MHC OFERRE> - - 257
A L L e S 259

Major Histocompatibility Complex
Official Journal of Japanese Saociety for Histocompatibility and Immunogenetics

JS H I






SEIETUT - AT FHGES NS | ZOr

T140-8604 RFEEBM)IXEERII2-3-11
J TBEBRITERS BERREtYS-—

. . (77 27 - A7 =7 BRESHSE %
8 ;8 B A &
. HA#YIH: 2003F8A15H
(FUAD) (FUAD)
maAgz [ cwmEs |
(ZUHF)
G o [T
B ' T7YOR:
i all%
BHEERIVHT) RZE& VAT BESAT FLyb4 179 /A% FHe
e | BN A ~ 017,325M
aOvA > i—n C O22,050H
D37 =YY 1 Y 65— NEHA ~ | 015,225H
Oar—-ov4 8- & ( 3D 018,900
S N = £ 2 2 Sy N ~ | 017,3250
OvyAa 2 ib—A ( =) 022,050M
_p:a‘-—ﬁ‘y»f*/a‘s—)k#iillm ~ 015,225H
Oa7-SY4 VB BHA ( i) O 18,9008
_______________________________________________________ Q> ib—A i ~ 017,325H
avA - ( H) | O22,050Mm
| 037 IV 1 B AEHA ~ | L15,225H
OaF—-o94 B AEFAB ( A) 018,900H
5t B ()
XETSV
S—Fi AW =g/ EE 'S & ey
O 2 F X
“““ owm | >4%0H A = g
O %2 F X
""" o | 54908 A = m
& M)
IVARhh—2ary
T—F a—X BH He AB &%
EX1| EMETAMUEEREROAOZIRE | 917 | 10,5250 — _ -
EX-1 | {SRETEMLCEZRRGEGZIRE | 9/18 | 10,525M i— _ m
Ex-2| ERELARMLRAE 9/18 | 86250 , — _ o
EX-3| LIS@NA 54 b IEHE&EHS IDAY| 9/20 | 11,9250 ;i — - _ o
= 42,825 X «
EX-4 | {MNA 54 ~ RE-#7A- LSt 2DAY | 9/20-21 (wﬁljmis-F-a)\) A = M

&t A3







HEXILFE

EHTRE ¥ (1)
BT REHE ¥ (2)
a-vave 2 ¥ (3)
WMEFHR=¥525 X (B = ¥ 4)
ARHDH2HS)HA) - ¥

BIRTO7 - A7 7HEESHRE

LRSS ZE TROIEICTSIANET,

O by’ ybh-b O Ya-h-+ O 545-2057 Oty n-F O 7AVAYIFAT VA

=R FoN - AR F A
AT R4 4
O RITHRA A H AT LD #FET

H A

RAHE L FRAAET),
fRIASE - REREZERT FOLOWSE () 1025740
HEAZE: ) YA 7 —E— EEERTERER  Oyt-r': CD101923-168)
) RAAFEBHIBEREME RV T, FOITRILEI N,
HTRAOHE, FNERAZ) DI -2 HAFITRM T 2 077 NS TR T TR T E 0,

Z4

HIAFOIL -2 B0, AL TBREL RS,






BT7TEIHLADNAY A EJQCT—4 > 3y 78MEALIAKRE

BHIAZ DX
BT A—IFEHOEE
Email” R L X : jshigcws @ri.ndmc.ac.jp

TR E 72 13Fax DG H
T101-0062T X H X #f H &M & 2-3-10
REERERR ISR BT 0 FRES T ANES
Fax : 03-5280-8055

k ok ok ok ok ok ok ok ok ok ok sk oskoskosk sk sk sk sk sk sk sk sk sk sk sk sk sk ok ook ok ok sk sk sk sk sk sk ok ok ok ok ok ok

PAFD@ED, 2 7B HLA-DNAY A E>2F7QCT—27 3 a3y FIZHBMBL 7

RE* S K4 P s - T2 EX—)L7 KL X#

¥ BIMEDORE FEROFNWEDOLEREICTHIEEINDHIZOZEDITTLIEI )
# ENADERDENICANET DT, REZDADLATHEMTT,

Y2 TIVERSE EBRICY > TV EZRSTH)

G
R
FRHE :
K4

E-mail : , BEE

FRDOEAFEPBRBELEOHMELZSBBRAL, FRBF—LR—VIHEHT DL LbIC, REFMIC
KL ET,






FRISFE REHARERMTEHFIETEH

3
Iy

REHLAREBMERPIREOHFZ VLTS,

XHBEES
R 154 B HHE
7 U H F 5
HEERKS @ |8 % BB % Bt
£ % A H ( %) HEEHEM6S B UAICE
Eshi-bnTkER
;4: % ﬂb. 134X 3 cm
(MEHFEZ)
2 B
B £ B
T 154 B A®W¥
B B ( )
2 B o
8 B %k &
7 9 F F
B % & £ P
& b ( ) T7v IR ( )
ETF X - . @

T KBRNOLEFHZRETIATLIE, XWMIFRALRNI &,

2+ H XEH O XREMFES - BITH







ERRISEE REMEHESHIEEESGIRTREE
REHLAREFM BRFFIREOHFEL VA LET,
XHEFEES
SR 15 4E A HEEE
7 9 A F el
MO E R & @ |8 -%| | BEEEH
= 4 A H ( %) HIEE A #1677 B LRI
wani-botTkas
i & Hy 1¥4X3 cm
(MERFFERB)
7 U &+
BOBF P
¥ 154 F HEY
& E ( )
7 9y I F
¥ % &£ %
2RI o
% %k £ Ar
5 =z ( ) 77V A ( )
B F X - @
B OABNOLESEEMETEATS &, MHZEALENLD &,

%ZfHH XEE O KEREMES - BITH







(BUECHRREE2001)

T % B B K % if BB &
Hi 35 e, £ A H
H @ & %
A 4 A H| B 3 H H
By B %
8 % % F Pt
CAE I =2
1 HAHESEANEEEER £ HmA H#EH I TOLERFEE i
2 QC7—2riavyTEmE HiEH I ToOSNEEE &
3 MEEAMMEEXBE HEH I COEBFAY &
(MNER)
4 #E 7B £ z m E FR FE S ASM
5 # W B B O ¥ BT
(WR) & E2 Bl p's HAT
% e AT
% & % * HifT
= 5 = m HAT
# 3 & BT
QCT7—2avy ?°%%5'/§7J[1 :X v
£ ¥ OB B 4 BT
Vb, HELZWZ EZEBL T,
R # A H
HEEE % (@)
g E 4% @)







H

]

E=

H

H

(RIECHER = 5E2002)

FEATEE

t

L1







. _ . (RIS E203)
HAWRE (BE - &5 HEEE 4

& & % | % A4 iR N—=2 FATEE

t
:
Ex
L
o







(RIFCHER204)
HERE f
P 6 3t i | R=T | HTE

1
i
e
3y

BARARE (5

4P
I

5| 3
st | O
o

N

B

Iy
4

il
[}
Hn
[}
i







i

R

(Bl ECHREB205)

B+ A & #&

(CORBICERBIERVBESSMANE L £ LTI LS, )







HAMBE AP RFE H9%8%3 5 PH1I542H2 8 HEST

Contents

S5 1200] H A ML B TE S A TN D) TZEPY wevvvrrerevsesssssssssesssssessssessssssesssssssssnssesesssesesssssessssssses e
EIETIT - AT = THBEATEREIZI, STBO ZZE P s ssesenans
FRISHERE  REHLARE BT B BIZRETRTIIE o evrrromerrs s smssessssses s
FRSERE R MRE A T AR A I ZT 52 FERETLAH wovvvveeeeeeeessssssssessssssseseesseeseeessesssenes
(Original article] Analysis of HLA-B polymorphism in insulin dependent diabetes mellitus in Japanese.
--------------- Wenshuo Shaol, Michio Yasunamil, Megumi Takahashi Hiroki Shibata,
Kazuyuki Hamaguchi, Toshiie Sakata, Masao Ota, Yoshihiko Katsuyama,
Hidetoshi Inoko, Akinori Kimura

%5 6 [MHLAQCY — 7 ¥ 3 v FH#ik

1. &Rk
4 6 MHLAQCY — 27 ¥ 9 ¥ THEBIREE —ovoeeereeeeremesevieceeeeecessessssessissesesenecs HHTAE
T TGAL T A KL T DT corereererrrerrrnnreneeneieeise st esesesessenens FHE G
T FGAME A K T DEFA crevereerereeremerenieineneeieneneesteessestentesessessssiosessessssessennes BARGE i
T ) IVEEIE LR RIREDEHIIZDUINT2002  -orevrerererererererenenteesesseessnsenens AIE S b
2. JTEEREE
MiCrO-SSP I 27 I BT -veeveererererterremremiriiiiniisient sttt et sve e s e ssae st essasvesnanenns TR OAX
UniTray DEFA «-eveveereeresrsmsemsiiiiic ettt e AEIERH
Dynal RELI-A,-B,-Cw,-DRB,-DQB DR ET «-ereereeeeereereresssrmsissssneiniissnsesenenns HHFETF i
AR AT A PHLA-SPPF 7 N DEEMl] ovveeveeerrerrereeiiiiienenecteteseeseeeeeeeseesaenns ZHIEE ft
PCR-MPHD EFA -++-eeeveererressresesmmnresintetiietee et ssse st esese st ettt se et ssesenes npE B
% FHLA-DNAZ £ ¥ 2 277 F 7 N O] coeerereereererereeneieneeeereeneseeenennene AHEZ b
PCR-RFELPTED fRHT +oeeereereereesrerreneeiniiiiinesiet et etestesessessesessessessesssessensans BEAES b
SBTIEDFEAI ++eveevevenerersresererismmsneiiitste ettt e WHHFEF b
(BEFER . “FFF" ) BT U NTEIL v sesessesessessensns IR B
(& 1) HEOHL ABIZEDORER LSBT covverreeeererreeeeeseseesesesesessesssssssesanns BEE. |
< BB ENREL > 5513 /0] International  Histocompatibility Workshop and Congress.
.......................................................... HE T
HAMBEEMHER PO OBHMbE
HAHAR B S TEFEDY ittt ettt sttt st sttt et s et ne e ns
HAMBBAEETSE PRI E B IR ettt sttt sse s
HAMMES SR DEMNERAS PRUFETE THRISEEFER
FREHLAME AN E B O3 B R A e B T B EEHL R e
R 14 S E HL AR A AT B B EFE ATE coeeeeeeeeteeeeeeseststststsebsene
TR 144 S AR A M S B B SR AT oottt
% 7THHLA-DNAY A ¥V ZFQCYT =27 3 3 ¥ T D TEP e sssssenns
T B HL AR AT B FETG 4 - ovoveeeerreemrerereesnnn ettt et aen
< HARHHARE S TEF S5 MHC OFEFEFRTE D vttt et ssesasssssssesesessens
FTREETRED croverreereremeeenterte ettt st et st e st et a e e e be et et eneebe st eneenensereetensenetan

Major Histocompatibility Complex
Official Journal of Japanese Society for Histocompatibility and Immunogenetics
JSHI

163

170
173
177
183

185
187
190
196
198
201
205
210
213
231

240






MHC Vol.9, No.3 152

F12EHFEBESHFRAROIREAN

B12m HAMEE S ER RS
Rk BT K&

BEOR, BERICIIBLEEFRO L LHEBUHL LFXT,

ZOE, BI2EHAMBESHEERRRETREOBEETHERL XT. BITokE13,
BIEY 27 - A7 7 EBEACHEREEOMHEL RO TBVET. 2EOEBROLEK
DHBMEBHFLEHLTHBD T,

£ H1:20034E9H15H(A)~9H17HGK)

2 5 BHRRTY CXRTIVIEE
REIRACEAERE - IRETBEHIR
TEL: 0267-42-1111
FAX: 0267-42-7139

KERE
LRI L
D 7/ LhEREEEZS
2) HLAZAEZ T BT 2RI T A
3) BHEER

2.9V av”

1) HLANTO¥A 7702z b

2) HLA Z7F U541 —a>ba—)LT—% 3 3y F(QCWS)
3. — M
4. -3 F—, FFartkIf—, Fof

— I RESEEIR
L. XEREX
REBRNIOEHAE ERRY —CEBICLVITVET, HERIAYRBETHS

ZENBETT,



153 MHC Vol.9, No.3

2. I LIABHIE

1) #im X
- PERIX, HAGRE, EREPEEV-RIObyY—0FFARNTyAILEZHNT,
FIXL, ERBEITTERBWE I, HE4, HE, B, AXOECERL,
REREBIIZOHMZMIT TS /ZEIWN, £z, MIXPHOHHFITIE, HEHD T
FEFES A MIVEMREL T ZE 0N,
CAXII800FLUNE L, HEY, FHiE MR, ERFICHEL CEHBENET,
BHFIILEAXFEERL, 2XFTIFELET,

2) FEH LIABET 7 1 )V OVERL
cWBREIIRRD T 7y AIVICTERBWE T, FETHIRERR (OE, XK
A=) 2B —THICRKEHD b, ®TRICHEESR, HE, FiEs, REFZFOHE
Sefrrr, E|EES, FAX, email? RL ZZ2TEHL T EFI W,

3) emailiz kX 5 B LA &
EEZAME, FAlE L Temalick DITWEY, HFAIZENDAIE LT, Db,
DFEHRLAAT 7 AIND2DDT v A )VE, BRAZBEICTELI2EARAELR
7 R RARZBREDLEI N,
cemailic K B LIABDHREERG AL, HREICL>THZIMHITET, FDHE
', T AN EISA F IOy E—FT 4 AVIREL, JU KT RLE
FHEItyY FEEGEBCTAREBRETBRED T,

3. AR LIAAKEDYI D
20034E5 A31 H(L) %

4. 2 R A B K CERIGE K
HEEZAR 7 HHNIZ, emaill ¥ 2 I3FAXIC THEZEOBBH 2K L £, #HE
REDHABIUOHRHIDEE LTI, 200347 A FHEIZIZ, emailX/ZI3FAX
KCEMZH L XY,

SMEREICDONT

AR, BIEIT DT - A7 27 HBEEERE (Tth ACH)EDOHHED =0, K
KBMOEFIREFEITNET, F12[EKARJSHD E7th AOHD M 5 I B D 51213 EI5]
ERENBEHINETOTREMFIAT W,



MHC Vol.9, No.3 154

&
JSHI 7th AOH JSHI+7th AOH
?;‘22?55,51 31 H 2 ET) ¥12,000 ¥30,000 ¥35,000
é&?& A 1HM) ¥15,000 ¥35,000 ¥45,000

BHIBRFESNMEISITROBITOEITRDIAAZBENL £9, SNEEEENEFRAI,
HHFRZUMTICTBELHLET, 28, BROAHOBICIBAHIOD LICRE
BB ELTHRABENET, |

HRIA S
ATIFRT EARZE
i@ 8055561
7th AOH%#x ANEH (U5 HEDD)
X JSHIOABMOBE S, LROOEICBIEAZBEVWERLET,
¥ 7th ACGHOZIEREKIL, T2 I71 ICK0fT>THD X, H/MlT,
MEDTth AOH tHhHY RYFUAAY NEHBRIEE, U TY
1 k(http://www.congre.co.jp/7thach/) & D 7 7 AL T &,

B
2003FF9H16H(K)19:00ZA X DB ZMERL £9. ZMEF¥3,0001%, LH®
T THLZITET,

BA - KEOHER

AREIZHBMOERKIZIE, BIETZSY - A7 27 HBESERFZO-DDES
HB|1ER, K@ 77 2HFHAET XS, JEZ2EHSROL, BREDITBHLAALE
0, ' '

TFBET R E(RFFDH &

VEEDARFZRTBVWTRER L L@ED, 2003FEX 0, TFBEMBHEIE R &
LT, HEFERBENOBHEARBEINET, FRRTBNTIE, UTOEETHRED
FBEEZITVWETOTE > THIEE TS W,



155 MHC Vol.9, No.3

L. BN
GREBLCHEIET D7 - 7 27 HBEEAERRIOSE S N — R ED &

DHEPS, #FLEDSNHEOEHEBEICREINE T, FEMHIRMT, 14
KOZI0THEEOYHSR G2 FEL THD £,

2. I B
B EINEICHZo T, UTOLRBEDTRTEEZLTNS Z ERRETT,
1) A4 9 A 1 5 HE A THAST R, MD2002EEE TOABREMAR TH
zE
2) WELED ETHEBEONRITBNWT, EHEEENFOLMEEEZEEL TN
&
3) HFHEZBOEELEN, A¥2DMARE (FRE, 4%48, B4
2B ThrZk
DISFL LD ETDHEONEN, KERITHIDLL, hORRKETHDZZ L

3. RHE Ak
UTFO#E—REMSERCT, AAEHRHE THEENET,
DB |
D 30
— BRI B L = R 2 AAFEIC ) > R 7 R LB (O E—T])
2) i LA B IR
AR, BES, HEQR), EREBE, ISEHCERRE) O

¥, BHEEE, FAX,email” RL X, #%EHH, £4%2TALEHD
3) REHAERER1E SOMHYFEZEMHDZ &)

4. JREREDYID
20034E5 H31 H(A %)

5. BEBIUHHRBEAICDONT

JERSNIBFEITDONTIE, MHCIREZBEB L URER I ENBERTL, R
7 APHEE TICERIC TRABL £,

6. BhpR b D ik
RHZHIBRIZ D D EH Ao



MHC Vol.9, No.3 156

7. ZEFOBEICIONT
&2 ER L, BlI2EAAEGEAESRERSFFIETETSY - A7
THBESHERRICPBNT, ZEOEOEY a3 ItBVWTRERT> CHESET,

REEHE
ARRCET 2 BMNEDYE, —REE TFB¥EMEHE(FNOEEL, FiRoOkE
EBRICBEONEL X,

T259-1193

HRINRFASEHERER

RBRFEZER o FEMRERS BRBEREMN
FH12E AAMBE S ERRDEHH

TEL: 0463-93-1121 N##2312 FAX: 0463-94-8884

E-mail: tnaruse@is.icc.u-tokai.ac.jp

ZDfth

20034F9OH17TH~OAIOH K VBB SNETHETET V7 - L7 27 MlEE A
#(7th AOH)ICBI T 253, ¥R BOERKICHERLET 7th AOH 2nd
circular] ZHE NS, 7th ACHIZB T 2 BB WEbEIE, FiOA—INT KL ZZE
TBEENEL XY,

aoh7th@m.med.u-tokai.ac.jp



157 MHC Vol.9, No.3

FIRI7 27 - F7_7HEBESHERE
80, 3XBOIERN
200398 150 ~ 198
BHRTURKRTIV

BEBTETEIIEXRDIEEBEUHRL LITET,

3T, TOEVEFRTY ARTIVIKT BIRT7 DY - 727 HGEAESH HEINDITHZD, B
SNFEITHEROBIHOFEZ J TBRJIIZE - BRKITEERTROFLOE TWES ZEERDELE,

BERO CHECRVETEIOBHIVWELETOT, FTRNEE2ISROLE BEDICBHUAABEEZETIS TENH
L EFET,

w7
7k7_-)b% 3| Al == S B2
Gryhd 75 ) B2 ¥ & (¥7F B/ RER
TV —A 15812 17,3251
i)
BHRTUZR YAVI—A | T1ZE | 22050/ |T389-0193
wTI EH Rtk X B RETEHR

) ] YA AD 0267-42-1111
(15:00/11:00) |a7—3| 21~ 1512 | 15225/ | REEHRERDSETEH

(Type B—A&FIH
1%
SALI—LD .
Type?2) 5= M HEFIE 1128 18,900

¢ EBHE, 1EVHDZ0ORSMH—EXRHA, BidiA) T,
¢ LEEHEITE, BREIEENERA.

Type-1 U @ Type-2 4 1 ~

cegunih =

O <§,><> ogal]

i

0 0
] 5 of L
v

0

| L




KBTS

DR CBIMERRZGBT 5 > % TREWEZLE L,
BRI DXL TR T I UICDE, BHESGDEZABRE LRV ET,
KT 5 DHDOBHARHRETADTTO I TR LEI N,

O%ft

FEriRd S £FA (H@EEER) EE (i) 1 AK5490M

MHC Vol.9, No.3

B R GR~BIR) 9A15A~19H
Bl (BHR~F) 9A16H~20H
REYIE (EE)
TR1-1 | ®Z09: 32 HE X507 | BHR10: 40
98158 | TR1-2 | ®m11:28 | H&%513 | 8#HR12:35
TR1-3 | H519: 16 | H& 529 | BHR,20: 17
. TR1-4 | BR07:00 HEE551 | BHR08: 18
9H168 | TR15 | ®®10:28 | HX%£509 | BHR,11:36
| TR16 | H3/16:48 | HX %523 | BHR 1755
TR1-7 | ®XR, 707 : 00 HEES51 | BHIR708: 18
9H17A | TR1-8 | W:®10:28 | HX%£509 | @HR,11:36
| TR1-9 | R 16:48 | Hx¥523 | WHR17:55
TR1-10 | BH®.707 : 00 HEFE551 | BHR08: 18
9B818H | TRI-11 | R10:28 | &HE%500 | WHR11:36
TR1-12 | H/16:48 | & E523 | EHR17:55
9A19A | TR1-13 | HE /07:00 | »X%551 | &HR08: 18
9 A16H TR2-1 | BHR719:08 | HXFE528 BEHE20: 16
op17g | TRE2 |BIHR13:42| HEK516 | MR/ 14:52
TR2-3 | 8BHR/19:08 | H&E528 R®20: 16
opiag | TRE4 |BHHR/13:42| HEES16 | MR 14:52
TR2-5 | BHR19:08 | H&E528 BWHE,20: 16
_TR2-6 | ®HIR709:08| HEHEB06 | W 10:16
9R198 | TR2-7 |B#iR/13:42| HE%516 | Wy, 14:52
| TR2-8 |#EHR19:08 | HxE528 | H|m,20: 16
TR2:9 | BHIR09:08 | HEH506 | HR10:16
9 H208 | TR2-10 | ®HR/13:42 | HEE516 | B|E,14:52
| TR2-11 | 835R /20 : 07 | = ¥530 | B2/21:26
OZEFE
& L7555 B I—A154BULEOEBITICRDET, 1I54KRBOHESITETHL 1 A,
€& HIAFIEIZEDENZGS, TOFELEOEHBICCREBTETD, A
HMOFIEDIRERANDERE, FEEOADZFABLICINVREUIIHEEZEADOTI TARBENET,
€ BEKROFT v NERHIFERMAND XT GERRIBFILERDET)
& LIRS UEERHEIADS, 2003FE7THISHE TICHBHAABENET,

_7_

158



159 MHC Vol.9, No.3

IVRA=aryrIsy ’

TRIEZEEH T RITK DY 7 —(RDET ANE204) T,
EX-1: {ERELTXBLLEERER FbH] BRE

HEF: 9H17H (k) BLUIAISH(K)

B4 10,5250

TR AT (9:30F) - BROE-BIFHLUEERIISE) - &k - AL — b —ERERRBE A — KT
(17 : 30)

EX-2 : (FRELXEILER®E
HE: : 9H18H(K)
¥4 : 8,625
TR R TI)V (13:30%) —HARDE—HEFHLUE— K716 : 30)

EX-3:JLEBNAS4 F IHHE&ENSE 1DAY
HE: : 9H20H (1)
B4 0 11,9250
T8 RTIV (9 1 30%) — NIHEHES - FREZOB A& —EOR/N i —BXF EH%E MRS : 45)

EX-4 : {EMNAS4 b+ RE -#FK - L& 2DAY
Bl 0 42825/ (RF > HF— K7 5 ADKREE, 24 1EFHB—AE)
9A20H(E) HFFI (9:30%) —BNF-ZFIXHTEELERAR—LEHD X UH— HehAtt — MHEAEN
9A21H(H) WEHER— EEH(&EHER) —MATTNEE — M ARBRE SRS

BHIAKE

@ HAFIIHEREFEZZEAOL, FREICT 7 v 7 AERRBEICTBED TN,

@ FTHIEBLELTE, FTHEEEOBSI1IEICDOZ1IHESY, I7—IVUA COBRREIN =V T 5 X
BEFEE(N525), BLXUIKTRELELHLZTET,

@ RE&ZEE, WAL PHHAZE TEMBHL ETET,

@ ¥, 20034FE8ALI5HEZRHAMYHESE TCWAELEEET,

BXITE
® THREWEEOHEIZ1IELCDEUAD, AT —IVA P OBER 4Ny 7 — IS B L CERE TIN5 2
5)ZTRONTNNDHETHIIANEZ LT,
O THERZEELSIWHEEREOEEBLFLOMAT)ITO CRHARSIIEHEATIVCTORERE T,
® /LYy bh—FK FRILIDY M- RPZTHAWELETET,
1. E¥A—FK 2. YAH—H—FK 3. Y1 F—AA—Fk 4. TAUHZIFATVL A
WITHRA  HOASE =T FLONSUE HEES: () 1025740
HE#E: #F) P71 —E— EERKRTEES (AvytE—Y: CD101923-168)
) BASFRRBBERAEELLDET, FHITRIEI N,
BTRAOHE, FNE FAH) OIC—2HABIENT N7 7 v 7 A THEETTRA TN,

ZE - BUH
@ THEEE -BUHINZEAIE, 77y 7% ZEICTBHSETI W,
@ HUHDBEE, FTiLoHEICHE IR 2B LZITET,
&R BHEE D 1 0 BRETLLET 500M
(EREN SRR 5 - RN = -7 S — 1HESD20% (EIEEN500)
fBHH DB 1HE5D8 0%
o H LR LA 28E
VY —  KITHBHORMBENSEEL INDIE-> T20HEHRBY KTIZI0EE)UKES HEE T
WTRE&ED2 0%
THELUK2HEEXT TRE&D3 0%
AiTH RTRE&ED4 0%
Y HRITHBE T iTR&D 5 0%
iR Gl FE A ECLSER %N ) I [F:=F — iTR&D100%

_8_



MHC Vol.9, No.3 160

M, TRIOEE - BIEICE B2 TRSBEFE R TREBDET., FOITERIEIN,
BHABLUBRWEDESE
) YA 7 —E— BERRTEER BrEY DY - A7V ABESERE) & (CD101923-168)
HERM: 9:30~17:30 Bk THBXUHEH)
T140-8604 EEHESIIXEM)I2-3-11 77 w7 A 1(03)5495-0685 &&E : (03)5796-5445

BEHR A HX 4

BHRITYOR
RTIVEE
BHRTYOR
RFIILELE

BHRTYOR
RTIVEEE







MHC Vol.9, No.3

FRISFE REHARERMESOIREREESE

BA M & & & #% % 2
= kR ®F K@
MBE SR ERENEZES
B K #H T

FRAE HLA RE RN E R OB EAE S Ef M E R EHIEHR CLF THAL 21 ),) ITES X 35E HLA
REDRMEBRHEPRREL TROTELERT ., B, ZOBKREFRETIT. HAE 9 &5 4 5
DREBRVB RSN D, EEHHEILX, BTBLORMIZHL TEIARTNIER LAV, 2B, BHEE -
ARFICBIL CIIE B RFERICCETENT S, FR 16 EECZRZTELTVAEL. B820H
SEECZHELTBIL, FRITEEUBIIZRETFEL TV AELEELOZHIIFEETH S,

1

OB R

HEER LR

G E NN

g
3

K

BRIE 8 RE | HOBRKREMZHI-TH, I-7°L., B3 B3k, 2B,
F 2 BOEELIT. MBEAMICETIRE, FERVOHEETZ VS, &
BREENEEIN TV IO TABRICBRENTVWAHBI2EAEATS - &,

YRk 1564 4 A 26 B (&R) SCIEETALIBEEZE CFRNE
BR~EMMTB 2L,

T259-1193 #RIRFBFEHEES
RERFEFRS FEMPERBEERTAN
MBS RN EREFEZELEER

ET 0463-93-1121 FI# 2653

(1) FBJE HLA REFNEFFIREREE L HIEERE 2

(2) HFEEHEV IARHFROEL

(3) 80 MEIFZEE - /-IRIGHAETE (HEE~END LS ITEF - K4
REEREHEL TR L)

VEDPHFERILRF B LADLONATWS, 2B, MEEXE 2 0 5

DR ERICIIZEEBMAED L —B L VOB ELBETHELEY T3

Tl L, BEEPETLTOVARNVEICZOVWTREBNAETH 5,

EBEOFERKRSMAR 2L DIZONTHBEAHBEIZEA LTI,

ZOHETH, FEBMEOHRMILT L MLER N, BREELETT

HE GIREERX201) OFFBRES - BENIRL TH LW,

20, 000 /9
HRIA S
HTIIRITEARXE
HEEIES 8037067
JSHI REHEZELEER BTER

B K:¥R15F9A 158 (HHER) 168215 18K (FF)
2 B .8BHRSY VRERTILESE

BMN%E : 2,000 HEREZFE (Tx%X MM&EET)

(BL. FR 4 EEDOHETRICZHELDOEIIEL)

HE, SATEIXHFECCECENT S, 72268 Add 272w L 3 AR
(FERIZL->TRRD) ZFEL TS,

161



162

MHC Vol.9, No.3

TRISEE RTHGESHIEEEEREGRTREENE

H A M & & & £ %
= K ®F =
MdoE ST E R EREER
Z8 kR K H iE

= > w W

FE HLA REHNEROREMABBESEREEREHERR (LT MBA 2v),) KESERE
MMBE MR EETERFIREL TROZIELSET D, T2, ZOBKREHREIZ. SEETKT
T 5, 2B, TOBERRBEHERE TIIHAE 13 £F 2 HORBRNRERENS, TR 17 EELBRICZER
THEIZKTHEERIL. TR 16 FEEDOE 13EKE (KR) BIZERT 5,

1 B F &'

2 HFEERLHR:

3 MBERM
T
5 8 B
6 ® @ F

5

S

#

bl

BRI 12 &5 1 ROBREFEELHTE, =720, 1 5RUOE 4 5%
Br<, 2B, B 3 FOEK LT, HBRESEICHETIRE, ERUHE
BFaW), BREENERE IR TVDIDOTARFICBEIN TV AHH%
HRyH L,

TRk 15 £ 4 B 26 B (&H) FTIBEEFETHLOBMEEE CTRROE
BRA~EMNTDZE, :

T259-1193 #HR)I|ERFBEHZEEAR

KR FEFR S AR ERELERTAN
FBE SR EREHEZRSEER

E5E 0463-93-1121 F#R 2653

(1) BEAABESHEEEERFPIRERFE L BIFEHERE 2

(2) HFEFHEVAZFABROEL
PVELDHBEERIIAEIBRLADONLTWS, B, JIEEXE 2 0 5
DR ERICIIZERBMAEO I —B LI VOHEE B THELREY 1175
Tl EREL, BEAMETLTVARVWEIZSOVWTIIEAARETH B,
F BEOESBMIER R OHDITONTHEFHEICEALTEY,
ZFOHBETYH, FEBMAEOHRMITILT L L LER, BIREFAE LT
BE BEERX2D 1) OFBREEAL - BHIIARL TH LW,

50, 000 [
Ak
HPIFSRITEARZE
ETES 8037067
JSHI BEHIEZESFER BrEMm

% 12 B AAHBEAMFESRERVCE T HTVT - 7 =T7HEES

MU= v a vy TRBPORBE LIHEE
(%6 11 B ARBEEHEFR RS THENET LTV IE L)



MHC Vol.9, No.3

163

(Original article) Analysis of HLA-B polymorphism in insulin

dependent diabetes mellitus in Japanese.
Wenshuo ShaoV, Michio Yasunami®, Megumi Takahashi?, Hiroki Shibata®,
Kazuyuki Hamaguchi?, Toshiie Sakata?, Masao Ota®, Yoshihiko Katsuyama?,
Hidetoshi Inoko® and Akinori Kimura®

bDepartment of Molecular Pathogenesis, Medical Research Institute, Tokyo Medical and Dental University, Tokyo, Japan.

»Department of Internal Medicine I, Oita Medical University School of Medicine, Oita, Japan
®Department of Legal Medicine, Shinshu University School of Medicine, Matsumoto, Japan

“Department of Genetic Information, Division of Molecular Life Science, Tokai University of Medicine, Isehara, Japan

(Received Nov. 20, 2002)

Summary

Insulin dependent diabetes mellitus (IDDM) is a classical organ-specific autoimmune disease of the
pancreatic beta cells. We have previously reported that HLA-B61, along with HLA-B54 and DRB1*0405, was
associated with IDDM in a Japanese population, suggesting the presence of an HLA-B-linked risk factor which
is independent of HLA-DR/DQ alleles. Because HLA-B61 antigen is encoded by two major B40-related alleles,
B*4002 and B*4006, in Japanese, we re-examined the association with the HLA-B polymorphisms, and
analyzed the microsatellite loci flanking to the HLA-B locus. The results indicated that the frequencies of both
B*4002 (21.6% vs. 12.2%, OR=1.99, P=0.023, 95% CI=1.09-3.63) and B*4006 (19.4% vs. 10.5%, OR=2.06,
P=0.024, 95% CI=1.09-3.88) were increased in the patients, and that two microsatellite markers, C1_4_1 and
C1_2_5, showed strong associations with IDDM. In addition, haplotypic association studies suggested that the

HLA-B itself, not the flanking regions linked to the microsatellite alleles, conferred the risk of IDDM.

Key words : HLA-B, DNA typing, microsatellite, insulin dependent diabetes mellitus

Introduction

Insulin dependent diabetes mellitus (IDDM) is a
typical organ-specific autoimmune disease of pancreatic
beta cells. Etiology of the disease is still largely
unknown, but susceptibility to thé disease is well known
to be controlled by multiple genetic factors under the
influence of environmental factors (1). Genetic analyses
of familial cases revealed one of the major disease-

susceptibility genes, IDDM1, was mapped in the HLA

region on the short arm of chromosome 6 (1). In
accordance with this finding, the associations of IDDM
with the HLA alleles and certain alleles of non-HLA
genes within the HLA region have been documented (2).
Most of the data have indicated that alleles of the
DR/DQ loci primarily confer the risk of IDDM, but it is

still uncertain whether the alleles of other genes in the

“HLA region would contribute to the risk, because there

are strong linkage disequilibria between the alleles of

Correspondence should be addressed to :

ichio Yasunami, MD. PhD.

Department of Molecular Pathogenesis, Medical Research Institute,
Tokyo Medical and Dental University

2-3-10 Kanda-Surugadai, Chiyoda-ku, Tokyo 101-0062, Japan

Phone: +81-3-5280-8082
Fax: +81-3-5280-8055
E-mail: myasunam.tis@tmd.ac.jp



164 MHC Vol.9, No.3

genes within this region, especially between the HLA-B
and DR/DQ loci. Previously, we reported the association
of Japanese IDDM with HLA-DRB1#0405, TNF alpha
gene promoter allele D, and HLA-B54 (3). Although
these alleles are in strong linkage disequilibria in the
Japanese populations, the stratification analyses
suggested that the risk linked to HLA-B54 was
independent of the DR/DQ-linked factor. In addition, we
observed that another HLA-B allele, B61, was also
associated with IDDM albeit to lesser extent than B54,
so as to conclude that IDDM1 may be composed of at
least two closely liked but independent genetic factors;
one is linked to the HLA-DR/DQ loci, and the other
maps in the vicinity of the HLA-B locus.

DNA typing of the HLA polymorphisms have
revealed that some alleles determined by serology are
heterogeneous in terms of the nucleotide sequence.
HLA- B*61 is a serologically defined allele whose
allogeneic antigen specificity is encoded by muitiple B40
group alleles (see IGMT/HLA web site,http://www.ebi.
ac.uk/imgt/hla), and the immunological properties may
differ among them. HLA-B*4002 and B*4006 are the
two commonly found B61-encoding alleles in the
Japanese population (4), and can be determined by time
and labor-consuming typing such as PCR-sequence
specific oligonucleotide probing (SSOP) or sequence-
based typing (SBT).

In the present study, we developed a rapid high
resolution typing method for the B40 group alleles to
handle large number of samples. By this method, we re-
examine the HLA-B polymorphism of IDDM patients
and healthy controls to delineate the HLLA-B-linked risk
factor for IDDM. In addition, genotyping and association
analysis of the HLA-B-linked polymorphic microsatellite
marker loci were carried out for fine mapping of the

susceptibility gene.

Materials and methods
Subjects
A total of 139 unrelated diabetic patients were

randomly selected for the subjects of this study. All

patients were residents of the Northern part of the
Kyushu island in Japan. The diagnosis of IDDM was
made as described previously (3). Two hundred and
thirty seven healthy Japanese individuals, who also were
residents of the same area as the patients, were enrolled
as the control population. Informed consent was obtained
from all the patients and the control subjects. The genetic
analyses were approved by the ethical committee of the
Medical Research Institute, Tokjro Medical and Dental

University.

HLA DNA typing

Low resolution DNA typing for HLA-B40/B47 group
was performed as follows. The genomic DNA fragment
including HLA-B exons 2 and 3 was amplified by
PCR with primers Bex23F (5’-GGGAGGAGGGA
GGGGAC-3’) and Bex23R (5’-GGAGGCCATCCC
CGGCGA-3’). One hundredth of the PCR product was
further amplified with HLA-B40/B47-group-specific
primers, Primer-3 (5’-CGCCACGAGTCCGAGGAA-3)
and primer-G (5’-AGCCGCCGTGTCCGCG-3’) as
described (5). PCR products of 550 bp were detected
through 1.0% agarose gel electrophoresis and visualized
by ethidium bromide staining. High resolution subtyping
of HLA-B40 group was done by combination of Rsa I-
restriction fragment length polymorphism (RFLP) and
single strand conformation polymorphism (SSCP)
analyses. In brief, the HLA-B40/47 group-specific PCR
products were digested with Rsa I and subjected to 1.0%
agarose gel electrophoresis. Because the electrophoretic
patterns corresponding to HLA-B60 group (B*4001 and
B*4007) and HLA-B*4002 should not be distinguishable
by the Rsa I digestion as shown in more detail in the
Results section, the parallel Rsa I digests were heat-
denatured and subjected to 7% PAGE gel electrophoresis
for the SSCP analysis to resolve the ambiguity (6). All
B60-positive individuals were typed as B#4001 by
means of direct sequencing of HLA-B40/B47 group-
specific PCR product using Primer-3 as a sequencing

primer.



Genotyping of microsatellite loci

Polymorphisms of two HLA-B-linked microsatellite
loci, C1_4_1 and C1_2_5, were examined by using
fluorescent dye-conjugated PCR primers as described
previously (7). Five alleles of C1_4_1 and 19 alleles of
C1_2_5 were detected in the subjects in this study.

Data analysis

Odds ratio (OR) was calculated by Woolf’s formula or
that with Haldane’s modification, and the statistical
significance was examined by the chi-square test with
Yates’ correction. 95% Confidence Interval (CI) of OR
was given when appropriate. The P values of the OR
were corrected for each locus by the number of alleles
tested. A corrected P value (Pc) of less than 0.05 was
considered as statistically significant. Two-locus
stratification analyses were carried out to detect the
alleles which showed strongest association among the
neighboring loci, according to the method of Svejgaard
and Ryder (8).

Results

High resolution DNA typing of the B40 group alleles
Comparison of the nucleotide sequence data for the

coding region of the forty- four HLA-B40 alleles

(B*400101 through B*4044), which were retrieved

from the IGMT/HLA web site (http://www.ebi.ac.

Exon 2 Exon 3

203 bp l 217 bp l51 bpl 75 bp
HLA-B*4001

203 bp l 217 bp l51 bpl 75 bp
HLA-B*4002

203 bp l 217 bp l 126 bp
HLA-B*4003 -

203 bp l 268 bp l 75 bp
HLA-B*4006

203 bp l 217 bp l51 bpl 75 bp
HLA-B*4007
Figure 1.

Restriction map of B40 group-specific PCR products.
Sites which could be cleaved by Rsa I were shown by

arrows.
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uk/imgt/hla/), revealed the presence of two polymorphic
Rsa I cleavage sequences (GTAC) within the B40-group-
specific amplified fragments. In Japanese, five major
B40-related alleles could be observed, B*4001, B*4002,
B*4003, B*4006 and B*4007: B*4001 and B*4007
encode B60 antigen, while B*4002, B*¥4003 and B*4006
encode B61 antigen. Upon the RFLP analysis, an
additional Rsa I site, which exists in the second intron of
the B*4006101 and B*4006102 genomic database
sequences, was found in all the B40 alleles tested in this
study (Figure 1). In accordance with the available
sequence data, we could expect either one or mixture of
two of three different band patterns, easily distinguishing
B*4002 from B*4003 and B*4006 all of that belong to
the HLA-B61 group. However, Rsal-RFLP alone could
not distinguish HLA-B*4002 from B*4001 or B*4007.
Then, the DNA conformation analyses detecting SSCP
was employed to resolve the ambiguity. Although initial
attempt to discriminate the alleles by SSCP of group-
specific PCR product was failed because of the length of
PCR fragments, Rsa I cut the PCR fragments into pieces
with appropriate size for detecting the internal
polymorphism, and improved the discrimination of
SSCPs between B*4001 and B*4002 (Figure 2). Identity
of each pattern was confirmed by the SBT of
representative individuals. We could not test B*4007,
because none of the patients or control were positive for
B*4007 in this study. This method would potentially
discriminate B*4007 from B*4001, because the
sequences of the amplified fragments are different by one

nucleotide between these two alleles.

¥ B*4001
B*4002
B*4006

Figure 2.

RFLP-SSCP analysis of HLA-B40 group alleles
commonly found in the Japanese population. Single
strand DNAs migrated into the gel shown by a bracket.
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We applied this typing method to the association study
of IDDM, because our previous observations suggested

that HLA-B61 was increased in frequency in the patients.

Sixty two out of 137 patients (45.6%) and 51 out of 181
control subjects (30.0%) were positive for the HLA-
B40/B47 group specific amplification. Further fine

Table 1 Frequencies of HLA-B40-related alleles in patients and control individuals.

typing showed that the
individuals positive for
B*4001 were 11 (7.9%)
in the patients, while they

group/allele IDDM (N=139) control (N=181) odd's ratio (95% CI) P Pc were 23 (12.7%) in the

B40/47 64 (46.0%) 63 (34.8%)

B60 11 (7.9%) 23 (127%) 059 (028126) 0.17 control (OR=0.59, 95%
B*4001 11 (7.9%) 23 (127%) 0.59 (028-126) 0.17 CI=0.28-1.26); those for
B*4007 0 (0.0%) 0 (0.0%) . B*4002 were 30 (21.6%)

B61 55 39.6%) 41 (227%) 224 (1373.64) 00011 0.0043
B*4002 30 (21.6%) 22 (122%) 199 (1.093.63) 0.023 vs. 22 (12.2%) (OR=1.99,
B*4003 3 (22%) 1 (06%) 397 (0.41381) 0.20 P=0.023, 95% CI=1.09-
B*4006 27 (19.4%) 19 (10.5%) 2.06 (1.09-3.88) 0.024

Table 2 Allele frequencies of HLA-B-linked microsatellite marker loci in patients and

control individuals.

3.63); those for B*4003
were 3 vs. 1 (OR=3.97,
95% CI1=0.41-38.1); and
those for B*4006 were 27
(19.4%) vs. 19 (10.5%)
(OR=2.06, P=0.024, 95%

allele IDDM control odds ratio  (95% CI) P Pc CI=1.09-3.88). No other
Cl 4_1 (2N=278) (2N=474) )

*213 63 (22.7%) 65 (13.7%) 184  (1.26271) 0.0016 0.0081 alleles belonging to the

*221 84  (30.2%) 100 (21.1%) 1.62  (1.15227) 0.0044 0.022 HLA-B40/47 group were
Ci25 (2N=276) (2N=474) found in either patient or

*192 36 (13.0%) 28  (59%) 239  (1.42-401) 0.00074 0.014

control populations.

Collectively, the frequency

Table 3 Frequencies of patients and control subjects according to HLA-B61, C1_4_1*213 and C1_2_5*192 (a), and
the case-control comparison for each factor (b. [1] and [2]) and the stratification analysis ( b . [3] through [8]).

Odds ratio and 95% confidence interval of the value of odds ratio (in parenthesis) are given for each comparison.

a.
HLA-B61 C1 4 1*213 C1 2 5*192 IDDM Control
+ + 51 (N=139) 48 (N=237)
+ - 4 4
. + 4 10
- - 80 175
+ + 26 (N=138) 20 (N=237)
+ - 29 32
- + 8 7
- - 75 178
b.
Individual Independent A Independent B Difference i Association
Factor A idu penden ndepen Combined
actor Factor B association association association betw;eg A association betwee}; Aand
an
[1]1A [2]B [B]++vs. -+ [4]+-vs. - [S]++vs. +- [6]-*vs. -  [7]+-vs.-+ [8]++vs. - IDDM Control
HLA-B61 Cl1_4_1*213 233 2.02 2.66 2.19 1.06 0.88 2.50 232 255.0 20112;(())
(147-3.68) (1.29-3.17) (0.34-9.04) (0.53-8.96)  (0.25-4.49)  (0.27-2.87) (041-15.2)  (1.45-3.74) (61.0-1065.3) (63 ]-6§9 1
HLA-B61 C1_2_5*192 236 2.54 1.14 215 143 271 0.79 3.09 : 841 > .15.9 »
(149-3.73)  (1.46-4.44)  (0.35-3.66) (1.22-3.80)  (0.66-3.10)  (0.95-7.75) (0.26-2.46)  (0.26-2.46) (3.41-20.7)  (4.21-40.7) .



frequency of HLA-B61 was increased in the patients
(39.6% vs.22.7%, OR=2.24, P=0.0011, Pc=0.0043, 95%
CI=1.37-3.64). These results suggested that both of the
two major HLA-B61-encoding alleles, B¥4002 and
B*4006, conferred the risk for IDDM.

Association of microsatellite with IDDM

Two microsatellite marker loci flanking to the HLA-B
locus, C1_4_1 (6 kb centromeric to the HLA-B, 40 kb
telomeric to the MIC-A) and C1_2_5 (62 kb telomeric to
the HLA-B, 19 kb centromeric to the HLA-C), were
selected for fine mapping of the genetic risk factor linked
to the HLA-B locus (7). As shown in Table 2,
C1_4_1%213 allele (22.7% vs. 13.7%, OR= 1.84,
P=0.0016, Pc=0.0081, 95% CI=1.26-2.71) and
C1_2_5*%192 (13.0% vs. 5.9%, OR=2.39, P=0.00074,
Pc=0.014, 95% CI=1.42-4.01) were increased in
frequency in the patients. The frequency of C1_4_1
*221 (30.2% vs. 21.1%, OR= 1.62, P=0.044, 95%
CI=1.15-2.27) was also elevated. As shown later, Cl4-1-
#*213 and C1_2_5*192 were in linkage disequilibliua with HLA-
B61, while HLA-B54 was in linkage disequilibliua with
C1_4_1*221. None of the alleles of C1_2_5 in linkage
disequiliblium with HLA-B*54 showed statistically

significant association with IDDM.

Evaluation of individual risk factors by two locus
stratification analyses

The stratification analysis was employed to evaluate
the relationship of two HLA-B-linked genetic factors.
The analysis was composed of six ways of tests, each of
which was a 2x2 comparison of two subgroups classified
with respect to the presence or absence of the two
factors, between patients and controls (test[3] through
test[8] in Table 3). The result of the analysis (Table 3)
indicated that HLA-B61, either B*4002 or B*4006,
conferred the risk for IDDM both in the presence and in
the absence of C1_4_1%*213 (test[3] and test[4],
respectively). In clear contrast, C1_4_1*213 did not
increase the risk in the presence or in the absence of
HLA-B61 (test[5] and test[6], respectively). As for
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C1_2_5*192, the situation was slightly different from
that in the case of C1_4_1%213; HLA-B61 and
C1_2_5*192 alone conferred the risk and the presence of
both factors further increased the risk. Thus, even though
all these alleles, C1_4_1%213, HLA-B61 and
C1_2_5%192, strongly associated with IDDM, we could
conclude that HLA-B61 was the primary risk factor for
IDDM and that the increased frequencies of the other
two markers might reflect the linkage disequilibria
between these alleles and HLA-B61, although there is a
possibility that another risk factor might be in linkage
disequilibrium to C1_2_5%192. As for the HLA-B54-
positive haplotype, the association to IDDM was
apparent with the centromeric marker but not with
C1_2_5. The stratification analysis between HLA-B54
and C1_4_1%221 also resulted in demonstrating the
primary association of IDDM with the HLA-B allele

(data not shown).

Discussion

We developed a rapid and cost-effective high-
resolution typing method for the HLA-B40 group,
B*4001, B*4002, B*4003, and B*4006, found in the
Japanese population. All individuals positive for the
HLA-B40/47 SSP in this study were typed without
ambiguity by combination of the RFLP and SSCP
analyses. No special equipment or expensive reagents
were needed, so as to be suitable for the association
studies handling hundreds of samples.

The results of the present study indicated that HLA-
B*4002 and -B*4006 were almost equivalent as the risk
of IDDM, whereas the HLA-B*4001 which is also in the
B40 allele-group but encodes different allo-antigen, B60,
was not associated with IDDM. The primary function of
class I MHC molecules including HLA-B is to bind
intracellular antigenic peptide at “the peptide-binding
groove” made up by alpha 1 and alpha 2 domains, and
polymorphisms in these regions of the molecule deeply
affect the affinity between the peptide and the class I
molecule (9). The relationship between the anchor amino

acid residues of peptide sequence motif and the side
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chain-binding pockets in the peptide-binding groove
have been studied extensively for several MHC
molecules, and some general rules were established (10).
These rules were found to be applicable also to the most
class I molecules whose structures were not determined
precisely. It has been reported that the gross properties of
the pocket C for the second amino acid residue of the
peptide and the pocket F for the COOH-terminal residue
fell into the same groups for B*4001, B*4002 and
B*4006 (10), suggesting the general sequence preference
for binding peptides is similar among these alleles.
However, because the pocket F of these three alleles are
not composed of identical amino acids, the affinity of
individual antigens may differ for these alleles, and it
remains possible that the pathogenic autoantigen(s) are
efficiently bound by HLA-B*4002 and B*4006, but not
by B*4001.

Microsatellite markers have been shown to be
effective in mapping the disease genes not only in the
linkage analysis (11). but also in the association analysis
which is based on linkage diseqilibrium between the true
disease-predisposing allele and genetic markers in a
given population (12). The strength of linkage
diseqilibrium between the alleles of two loci is
determined by a function of the time since the
coexistence of respective alleles had been established in
the population history and the genetic distance between
the loci. Therefore, theoretically, the closer the distance
is, the stronger the association is expected. If the linkage
disequilibrium is too strong, simple comparison of the
measures of association can not tell the position of the
disease gene. However, even in such occasions, the risk
of individual markers can be evaluated by the
stratification analyses. In the present study, the risk of
HLA-B locus on the B54-haplotype was found to be
primarily linked to B54 by the simple association
analyses. In contrast, that on the B61-haplotypes became
apparent only when with the stratification analyses.
Although the product of the gene, which showed primary
association with the disease in a case-control study, does

not always cause the disease, HLA-B may be primarily

involved in the pathogenesis of IDDM, because the
HLA-B is the only one expressed gene in the genomic
region flanked by two microsatellite markers used in this
study.

Immunological studies on the function of the disease-
predisposing HLA-B alleles, such as identification of
antigenic peptides derived from pancreatic beta cells,
would be helpful to understand the pathogenesis. On the
other hand, the involvement of the HLA-B in IDDM can
be tested by the intervension cohort study by
manipulating the recognition of the antigenic peptide-
HLA-B complex in high risk individuals.

In summary, we have re-examined the association of
IDDM with HLA-B61 in the Japanese populations and
found that both of B*4002 and B*4006 were equally
associated with IDDM. The analysis of two
microsatellite markers flanking the HLA-B locus and the
two locus stratification analysis have strongly suggested
that the HLLA-B61 itself was involved in the pathogenesis
of IDDM. This is an additional confirmation for the
involvement of the HLA-B gene in the composition of
IDDM1 susceptibility locus.

References
1. She J-X, Marron M P: Genetic susceptibility factors
in type 1 diabetes: linkage, disequilibrium and
functional analyses. Current Opinion in Immunology
10:682-689,1998.

. Yasunaga S, Kimura A, Hamaguchi K, et al.:Different
contribution of HLA-DR and -DQ genes in
susceptibility and resistance to insulin-dependent
diabetes mellitus (IDDM). Tissue Antigens 47:37-
48,1996.

. Hamaguchi K, Kimura A, Seki N, et al.:Analysis of
tumor necrosis factor-a promoter polymorphism in
type 1 diabetes: HLA-B and-DRB1 alleles are
primarily associated with the disease in Japanese.
Tissue Antigens 55:10-16, 2000.

4. Ogawa A, Tokunaga K, Lin L, et al.:Diversity of

HLA-B61 alleles and haplotypes in East Asians and
Spanish Gypsies. Tissue Antigens 51:356-



366,1998.

5. Bunce M, Fanning G L, Welsh K I:Comprehensive,
serologically equivalent DNA typing for HLA-B by
PCR using sequence-specific primers (PCR-SSP).
Tissue Antigens 45:81-90,1995.

6. Hoshino S, Kimura A, Fukuda Y, et al.:Polymerase
chain reaction-single-strand conformation
polymorphism analysis of polymorphismin DPA1 and
DPB1 genes: A simple, economical, and rapid method
for histocompatibility testing. Hum. Immunol.33:98-
107,1992.

7. Ota M, Katsuyama Y, Kimura A,et al.:A second
susceptibility gene for developing rheumatoid arthritis
in the human MHC is localized within a 70-kb
interval telomeric of the TNF genes in the HLA class
I region. Genomics 71:263-270, 2001.

8. Svejgaard A, Ryder L P:HLA and disease
associations: detecting the strongest association.
Tissue Antigens 43:18-27,1994.

9. Brusic V, Rudy G,Harrison L C: MHCPEP, a database
of MHC-binding peptides: update 1997. Nucleic
Acids Res. 26 :368-371,1998.

10. Zhang C, Anderson A, DeLisi C: Structural principle
that govern the peptide-binding motifs of class I MHC
molecules. J. Mol. Biol. 281:929-947,1998.

11. Lander E, Kruglyak L:Genetic dissection of complex
traits: guidelines for interpreting and reporting linkage
results. Nat. Genet. 11:241-247,1995.

12. Thomson G:Significance levels in genome scans.
Adv. Genet. 42 :475-486, 2001.

MHC Vol.9, No.3

169



170 MHC Vol.9, No.3

1. 24HmeE

H=
EO6EHLA QCTU— 2 g v TRBHMES
RIFTAD, EHETD, MNTERE?, ¥EE—, ANZHY, 5 4o
ALY, REDT ", BANREY, JUBKTY, BERE
(HLABME(E R B 2)
VIEEMRERAERE Sy —iim - SIREESE, 2 BRAKEEERE 4N, O BRERTREnEE Y ¥ —RE=E,
Y R ERER R ZHRRBIET 2 THE, © EFREFRHELEE Yy —, © HEkPkEh ARG,
D RBRPEERS TEMRYR, © REEEERREBREE Y Y —,
O RyE JEE TS B AHLABIZERR, © BIREKZEZEY 2 VA%

1. =023y 7&RETORIA

4 EIT6E H DRI/ 5HLA-QCT —27 > 3 v
7, FRR14FE1IAICMHCE EIcBW Ty —2r 3>
a v THREORANNH S N, VEERE, T—2
avy IBIMIER (RS (54 E TSMAT4E)
1310,000, fEAZIMNZ2,000H) &L/, ShnH
ADFEYI 0L, FRR14E2H28H TTTHERMN 5 D
SMEAN D> 7z, SARBICIEEDIMK (2~3
ml) &3fFEDDNAY > 7))L (IHW reference cell)
ESMETEMN Uiz BIEEL, FERICRHBRE O
BIBEN D>/, GENE T T AF v 7 MOk
F=AWNTHRZEL 72, FBEREMICHIEZORET
B olc. FRR14FESHIIH ETIZT6HRMNH Y
TETRROMENH > /-. 2D &1L, 2hazk
BWTIDNAHIIIMER S fTbh/izEEzoh
%, 6AHICHEREZICEa—F—ANL, 7H¢

Lze RICINETORBERT,

&1 HEO6EHLADNAY A E>JQCT -4 av S
SERRIAELR U—2r 3y TBIERA
2AEK  HIAKEDID  T6HEERS N
SAXR Y IIVEA (3iM#K, 3DNA)
5A31H #ER#MEMUID  7oMEERm s
6 fERTFT—FAN
TAYAE  BhfERAFREERE (A HER)
8A U—UTav T TELEWMEEKE
T — & AT
9A23H SE6EHLA-QCTU—7 I 3y TH#HE&

2. BIE - BINKER
AEDT—2 a3y TBMEREL, Eksme

HIZATTNE DHERR D 7= 8 R4S 2 S hn sk U T43fak (#hHe39, #HK4), EASmEL T33
U7 F72, &Fv I\E'JODT—&ﬁqﬂFﬁ%Z}buﬁésx Hizk (142m26, 2452, 3/ABM5MER),
WKEL, &F v NOET —F 2T HER %A BELT6HR Th oz (F2), B1ENSHESEE
REREERE T350-8550 JIlBETHmE M E1981 & 2% @ 0492-28-3506
HZASHHSE & RE (L %E%%EE Ty wHZ X 0492-26-3091
ﬁf@ﬂjﬁ"?’%“\‘"[ﬁﬁt > & — il %ﬁéﬁ‘gﬁ;iﬂ E-mail : himaeda@saitama-med.ac.jp
AIj EH



£2 H%O6MOHLA-QCY -4 3y TS8R

FBE% - BASH ik i &t
RSNk 39 4 43
EA SRR 22 11 33

1&5m 16 10 26
285 1 1 2
3&5h 5 0 5
&t 61 15 76
BEASIE 33 12 45

TOSMEREZ, JEIC37, 61, 63, 72, 65/
RCTHO, EEEIZMENERMLEI N0 —
RIS IR DWW R S Nz D3, REFEIIFE
EEMEFHEOREOMES T, BERII—VEE
UEIZEMLU7Z, Z2i#EEL LT, mEsmel T
1414, EASME L T4540%ENRH D, B
1864 DEMMNH > 7z,

SE6[E £ TOMIRG, WP RER DStk %
EK3IWCRT, TNETOEMICIEITHSML /=@
RIXL12MEER T, MEERFBRONRE L T, Mk
36k (32%), KWkt - Mkt > & —IdFEED
23Mas% (20%) T, 2EKDT70%LEE HD TV,
MR TIX, BAREEHTA5MR 40%) L&D

#:3 &1~$E6EHLA-QCY -4/ >3y 7ENE:%

ba:che

MHC Vol.9, No.3 171

£<, TOMOMIKTIE, JLiEEREI~1THER
(8~15%) THol. ¥/, BMEE T, 6HEH
MBS ik, 215 (18%) H 0, Mk
BH T MK > — D6k (5%) NHEHEN
D7z, 4ABELAESIU =B, 56 TS &
DERRDEHTHo= (F4),

3. £&80
ERROFEICHE I N EIEQCT — 7 2 a3y I
DBMERE, HITN3THR THo=DA, H6H
J—2 a3y 7TRIFF[/OT6HEFNIBMT S L
ST olz, TOM, 7 IANYAEL T, 2HF
LRIWVDYAETMEAHLNILDY A E LTI
BITL, £/, UHIZTRIZAEL T OMEITE
ETHoRAENS4HTIE, SNEROIE L
ZHzbT1HERMNSHLA-A, B 7 U LY AL E 2 TH
ERINHELDITRoE, TH5LT, Z75AUDH
259, VI AWIRICEL THHLAY T E> /D
FHEIIDNAY A EZ TN ED B LD o 7z,
£z, U= ay TOEEICELT, ¥4&FE
D 3 EILAREIE, 2AmEOMIZEF Yy Rplo4T
— Y DfFENETESETELOSMBIIHFELTH
5I9XOREELZ, TOKE, &F
v hOEF - B0z < OBH

t&ﬁﬁﬁ'ﬁ{fﬁﬂ A—hH— MTE\/ ﬁft—” xiﬁﬁﬁ kgl Rk RSt %Z}ﬂﬂgﬁ\%ﬁj% Z &:753»6%, 5'}/37][]
158 . 3 p HHOMBRII 22— 3 >0
Hit 1 1 3 4 9 FIZHETDHIEMTELEEZTY

PORFEA 10 636 1010} 45 o SRDOT—U 3w TDBHD I

HmiE 4 3 3 10 ]

S 2 4 1 2 4 3 16 WL TWz7Z &7,
FE 1 3 2 2 9 17 ZOMIZ, WS OMhDHEEHEIN

NN 4 1 1 1 6 13 sy i

&t 14 23 5 11 23 36 112 Thd, HEOREELTE, BEO
(14%08) BHEERICRBITISARF— LY
cDR Y F T AT LISMER T
R4 SRR SMEK HNTHY, DNAY A ¥ Dks R
SINEY - Ay Mkt RELY X% -5 S B B | n ENBHTUHHROERICHIL T
iy - 5—- R 3 WZERHITFoNs, ZHIZDNWTIE,
; S A HLABE(LRERD 5 (7 VLK
3 6 5 2 5 18 CRERSEOFEANCDWT2002] &L
4 4 2 7 5 18 TH#HZ2ELDZ2DTENZBRLT
5 1 4 1 1 2 8 17 . .
6 1 6 3 4 4 3 21 WelZ&E 2w, %2 /RId, HLAZ A E
Bt 14 23 5 11 23 36 112 CUDBBENMBRETH DRI, TO




172 MHC Vol.9, No.3

ERDOERNOHLARER RS NIy F 27
AT LAEHFMET A IETH S, ZnhfTbhT
Z U TRERMFIZ, HLAY 1 E > ViR
THRMEERSNITHEONEETNDZ EITRBTH
55, REMBESHERESOETIIIRILE
vy,

Pll)iiEd
tERTFmKRE > Y — RETRE=R, &
GBI ATARTIRRE FRKMRAMHLAME R, &
FEMRZREREE TRAE(CERES, etk
REUREE BFZEES, BEWMBARtFmkt> 55— &
R, KAEHT ) L1 T XK RS
i, RERIERRFELTMERE Wi -
REES, R EREE HORRARRERRES, &
FENSLIMCAL I 8yl AR, REFRFT
FktE > 5 —
EHL SR RER, BLETEREEARASR
BRERBE ERRER, BIRERKZMWERR
i - MBS ER, ARStET -7 IR
REERREREEREL Y — Wil - MEEE
i, () E—TiAx)l MfeEEEMia LY e

R, ALERALMERRE TR AR A,

BERFR+FMEE > & — BMEZH BHEERNK
IR MENPIEE, ENIAEEREE HLAR
EE, TERMBRTEORYEY— BRER
REZTFERKE Bty —BHEEE &) F
AL T7E— N, BROMKEE Wi, #HRXe
fENU SR e S, R ER SRR A R
BT BRNRERIEEM 0 TIRES B, HEHE
RTFEMERE Y — BREZH 7751 N1 F
VAT LRy NNBARE AV R—

N, RERZERFREERHFR NEREESH,

) ZF¥E——T)) WES HEREME
e, LERZFEFAE B Attty
=TIV BETHREE, BRI KPELLHE
Wbt @I, ERIIRRTELRE Y — RE
HRE R, RERFEFLHERE MiasmEE
B>y —, RERFELE STrEaflERER

R, AHBRB AR TFRE  AMEaREE,

RN BB ERAOREERL, BRI SR

BRER, EMREEFR HBEZ

Bt REZSEMMRERE, BHRFHFLEE>
F— BRAE2HR, ZERFRTFILKRESY— BE

B, GNERFRTFOEE Y — BRER SRER
KRB LEBBHEHLARE L > ¥ —, BEILLUE
BER R EREE Wi, =LRATFihEt
> — BREERSEEEG EHEAE ) oA
JENAFAT A HIWVKRT RS Y BRBRE
B, LA FEE () BWIRE  BRICBIREM,
RN R E AR @R s, KBRFR
bt ERRBRERESGEARER, ENHERERY
57— BRBRERSNERES, KRFRTFmKt
- BRETMR BEEERKZENEREE @i,
HERSLERREMBERR BBEE ¥ —, 58
REEZLLMMBERE @i, EER Tt
> — WA LERISHEERE BiESHEE
>F—, RERRTEMRY Y — BRER, FEk
BURM At BISERRTTRTN A F2WirsE =, (i
BRTFMKRE> & — BWRER WILKRHFRE
Wi B R, MILRARTFiRtE >y — BREE,
ENimbemiLERE > & — smEEE, &F)EL
ROuERE RERMBERES, HEKFEELILHE
Wbt WSS, SR REREE, &
HIBESE R OUREEE  FIZTRT, BRI A BRI
B EEEmA, BRRTERRE ERRER
HLAKWRE, @iKXAwRbkE HHNE, RERR+
FiEtL >y — BWER ERERRREEE> S
RRRER, RARKRTFMEE 5 — BE
B, ROBRIEPE PR, EIRRST IR
AR, MHRRR P EERE iR

(7 6 fitiz)



MHC Vol.9, No.3 173

USRI EAEY IO

ARE B, BAEHEL, MEED, MEE—, ANBES, kLS,
T, FHETY, LBBTY, BEMEY, miHYAES
(HLABHE(LRBR)

D REFEA TR Y-, 2 REREERREBEE S Y —, O @RREEERS 4N, SRy — A=
» FUKERER R FHIR AP S D TR, © B RERERAEREY, » RBREEEFRS TEMFER,
D REERRERSERLE > & —im - fRGES, © fFEREREHEAHLARERN, © BREXFEFRY L IVAZ

1. Bk

4EOHLA QCZ T A 1 IZ&ML 7= fazkikix, A
FET1fEz%, BIEET1fEE%, CHEEA4NEERT, AJMEIZ18E
3%, BJEIZ200E%, CPREIZOHERAH-ITS&ML 7=,

2. BIRAE

F—FBITICY o T, EERE, Low
resolution® ¥ 1 ¥ > F#ERD—BUZ, 2HURIRE
EINTVND T EEL, or®/DDNEEZE THEE
DHIENE EN TS HE(Cw*12/13/15%)FF—
BE U, A*23/A*24, A*01/*A36, B¥54/B*55
IZDWTIE, Low resolutionlZ Bz b7 EE X,
—HROMF NSRRI Uiz, —F, MIFEFRLTO
FZ@B61, B62%)I3—%( & L /. High resolution®
—BRICEITREEE—HTHHILLEL, 4
MiZRRD2H L NIV THIE> TWBEZEIZLow
resolution FEHTDXfHR & L, High resolutionfEAT D Xt
G ELTz, BHENCERAI AL S EEA SN
FEZEIZDWTIE, MERRITIEL .

3. HERbB&LUER

1) HLAZ S A 1 BrTRO—FHR

L EEC AR S N/Z6EEDDNAY > o at
P AHLAY 5 A 1 BEFREERLIRL, ThTh
DEBEFHO—HEEER2—FKIIRT, a2k
B Z D547 H LA O I HR/NDOB*40011 D 1
BMOBRARDA*01011DSHEER E Do 7=08, 1
g% D HDHE DB*40011 2R EHREINZLT
DF—=IN—HL T\l EMBEBET—-FELT
BT 2,

4 EIOHLA-ABEFERIIHAANEF IC— MBI
R5ZEDTEL7YINTHo7ZD, Low

resolution TIIREFNW—HETH >z, F—HKEE

1, A*26,A%24% T 50 L LzEENRENTNL,
A*¥24%A*11E L ZRIZENITH o7z, £z, FU
A—H—DF v bEFEHL THW3MEaEITA*01 &
A*36B L PA*24 L A*23DH/AN T Eeh o 72,
High resolution IZHBWTH, A*2402L454100%D—
BEThHoz,

HLA-BEMETFEICIEZ, HAATIRREEAERS

&1 FAL14EEQCWSOHLAYSR METFR (I>€>HR)

H1401 H1402 H1403 H1404 H1405 H1406
HLA-A* 02011 2601 01011 2601 2402 101 2601 2402 101 3303 0206 2402101 | 02011 3303
HLA-B* 1517 3801 2705 40011 5401 4002 44031 5401 52011 4601 15011 15011
HLA-Cw* 0701 12031 0202 03041 0102 03041 0102 1403 0102 1202 0303 1502




174 MHC Vol.9, No.3

*2 HLA-ABEFE X

Low resolution

High resolution

BEFE | REH | —B¥ | —H=R | ®/E% | B | —H=*
A*0101 68 68 100.0 27 27 100.0
A*0201 141 141 100.0 43 43 100.0
A*0206 70 70 100.0 23 23 100.0
A*2601 213 212 99.5 65 60 92.3
A*2402 201 199 99.0 52 50 96.2
A*3303 139 139 100.0 39 39 100.0

Bt 832 829 99.6 249 242 97.2

=3 HLA-B#f=7E—B%

ZED/RVWB*1517, B*380141& %
N7z Wiz, Low resolution IZBWNT
B*151713100% D —3HE TH o /=15,
B*3801II3fEFRICBNTHRENTE
Binole. ZD3MERRIFHLA-ADLow
resolution CA*01 £ A*3638 K AA*24
EAR2IEHHTE Mmooz A—H—
DFy hEHFHLTWE, £/,
B*1501%B75, B44& %1 7L 721
RN ENEN1ERDH D, 54, 55%
MTERN DT HEFRN3MERD > /.
High resolution 2B W T, B*4001,
B*4403, B*4601D—EHEH100% T

Low resolution High resolution Ho, B*2705Z2BRENWThoY
BEFE | WSS | B | —BE || ®EM% | —B% | —H=x DILHISBU LD —HETH > 7z,
B*1501 | 140 138 | 98.6 46 44 95.7 | BR2TOTUNIAELTIEBED
B*1517 71 71 100.0 60 59 98.3 BN R KDL ETFy b
B*2705 71 71 100.0 15 12 80.0 BRINTNDIZHENND ST, ik
B*3801 71 66 93.0 38 37 97.4 BoDIs< —BEBHEN >/, HLA-C
B*4001 7 7 100.0 32 32 100.0 @D Low resolution T, Cw*152%#& H
B*4002 | 71 71 | 1000 | 37 36 97.3 TERD O MERN3FER, Cw*01%
B*4403 | 70 70 | 1000 [ 30 30 | 1000 Cw*12 & U7 iR a1 fistd o 7z
B*4601 | 70 70 | 1000 | 41 a1 | 100.0 LIHI100% 0 —H#TH > 7z, High
B*5201 70 70 100.0 55 54 98.2
B*5401 | 137 137 | 1000 | 105 104 | 99.0 %5 752 DNASAELLIDE%
Et 842 835 99.2 459 449 97.8
Bk N % Fw by N
R4 HLA-CRETR-HE SSO 49 69.0 Reli 24
Low resolution High resolution E;; 1:
METE | wew | —mx | —BE | wek | —B% | & <pp ;
Cw*0102 | 130 129 99.2 61 60 98.4 Inolipa 1
Cw*0202 | 43 43 100.0 23 23 100.0 SSP 41 577  Micro.SSP 23
Cw*0303 | 44 44 100.0 20 20 100.0 Unitray 7
Cw*0304 | 86 86 100.0 29 27 93.1 Dynal-SSP 5
Cw*0701 | 44 44 100.0 11 9 81.8 SBT 10 141  ABI 8
Cw*1202 | 43 43 100.0 29 29 100.0 Genekit 3
AlleleSEQR 1
Cw*1203 | 44 44 100.0 13 13 100.0
Cw*1403 | 44 44 | 1000 [ 34 34 | 100.0 SSch 6 85
Cw*1502 44 41 93.2 10 10 100.0 RFLP 3 42
CEE B | s22 518 99.2 230 225 | 97.8 RSCA 2 28  Pe-RSCA 2




MHC Vol.9, No.3 175

resolution ITH N T H

+®6 HEFI—HBE
Low resolution High resolution
5 % el b Cw*0102%Cw*0105 &
(N) (%) | sReE% | —B% | — Bk | 85% | B | —B=X N -
B U =% A1 fe 3%,
SSO 24 | 338 | 604 | 509 | 902 | 145 | 142 | 079
SSP 16 | 225 | 551 | 543 | 985 | 100 95 | 950 Cw*0304 %t dDCw*03
SBT 2 2.8 49 49 | 1000 | 18 16| 889
*
1REAAL 42 | 592 | 1204 | 1191 | 989 | 263 | 253 | 9.2 7 U)b, Cw*0701 % fly
SSO+SSP 14 [ 197 | 453 | as2 | 998 | 258 | 252 | 977 DCw*07 & U 7= g% %
SSP+SBT 3 42 107 | 107 | 10000 | 83 83 | 1000 . s
SSO+SBT 1 1.4 36 36 | 1000 | 36 36 | 100.0 TNEN2MH/RITOH o
SSP+RSCA 1 1.4 36 36 | 1000 | 12 9 75.0
2 EBRAE 19 | 268 | 632 | 631 | 998 | 389 | 380 | 977 723 100% D —H KT
SSO+SSP+SSCP 2 2.8 72 72 | 1000 | 38 38 | 100.0 Ho,
SSO+SSP+RFLP 2 2.8 72 72 | 1000 | 72 6 | 958
SSO+SBT+SSCP 1 1.4 36 36 |1000 | 19 19 | 1000 2) Rl .
SSO+SBT-+RSCA 1 1.4 36 36 | 1000 | 36 36 | 100.0 Tk - B
SSO+SBT+RFLP 1 1.4 36 36 | 100.0 33 33 | 100.0 v NP —8 =R
3EBtAAE 7 9.9 252 252 100.0 198 195 98.5 .
B 21 g
SSO+SSP+SBT+SSCP 2 2.8 72 72 | 100.0 52 52 | 100.0 TEIZMU 72 3
SSO+SSP+SBT+SSCP+RFLP 1 1.4 36 36 | 1000 | 36 36 | 100.0 ERALEZY LT ETH
&t 71 | 1000 | 2196 | 2182 | 9.4 | o938 | 916 | 977 HEFy NOEEEES
R, HEN—FR
ZERKOITRT,

R7 Low resolution |ZEWLWTOF v FMIF—B#% (SBTKR<)

Kit-1 Kit-2 HEEREK A B C
Bxh 14 0 0 (i}
Micro-SSP 4 0 0 0
Dynal-SSP 3 0 0 0
Reli
SPP 1 0 0 0
Unitray 1 0 1 0
IBE 1 0 2 0
Byh 11 3 1 3
MPH 2 0 0 0
Micro- SPP 1 0 1
SSsp
Unitray 1 0 0 0
RSCA 1 0 0 0
Dynal+Inolipa+MPH 1 0 0 0
By 7 0 0 0
%
MPH+SPP 1 0 0 0
By 5 0 0 0
MPH
SPpP 1 0 0 0
Bixh 3 0 0 1
Unitray
SPP 1 0 0 0
SPP By 2 0 2
Dynal-
Ssp By 1 0 0

1H5FEOHERL TS MERIT42 M6
(59.2%) HV, 24KEFRHNSSOD A F A,
16/ NSSPDO A EEfEL Tz, 2%
MSBTD &% FEfu L TW /=, Low resolution
D—BRIZBWT, SSO, SSPOAEHL
TeHiER &, INS2EEMALZERICO

- BARA—BDEREL 2. ThUADOFEOM

AEDBXBNTA—KITI—FIdAno
7z. High resolutioniZBWT, 2iELL EDFH
EEMA LR T, SBTH %L /- fnzk
TI3100%2D—HETH > /=, SSO, SSPD
21%, SSO, SSP, RFLPD 3i% 2 fl L 7= i zk
TAR—ENED 5Nz,

A+ FBILow resolution—E ¥ = &=
TWZARY. ¥y bORME RICHERD S &
EASNDIESPPOAR T, TDMDF
MInwdnd FEICETRWEEZ SN
7zo

3) HERREER| - ShnEEG—3E

JERk R — B R %2 £8IT/RT ., Low
resolutioniC BNV TR 7 HHIC K B KR ERE
W72 h oz, HZEHBIICB W TIZ100%D
—B#H TdHh > 7=, High resolution® [F]Z& &K
T, WFEHRE66%EREBEmL, DT
MELY— « A—=H—D59%, Mkt



176 MHC Vol9, No.3

Y —D45%, RZEMIBREED35%, JREED27%D
JETHo>/, ML —ITHBWT, High
resolution D EEENFRL VD EVWDIE, FOF¥1TE
U HBNBHMBEOLONS EEZS5ND, %
RS, mER>H—  A—T1—, MLy —0D—
BERIZI%EFHNDDTH > 7=,

QCY—2r ¥ a vy IHMEEH —BEERIITR
T, ZIMEEHIL WEEH T DLow resolution, High
resolution® —HHEAH W, F7/, High resolution®

EEZBSMER DL NHERTEL < /x> T,

E: et o)

SEDQCIZBNT, —#HDF v hE2BREZDHK

EBIZEENBRNI EMNGEH I Nz, BEICHED
BolzFv hMonTid, RHlOoBEZZED., [FH
CFy hZ2FEHAL TOTHRUCKERENTRWHEER
MEEL, ZNBiZDONWTIEFy FRFEA—T—
CEBBEL ISR ELEBbh 5, £, Th
BRMNIMEZICEE A EEZ Lzh, QCWSHT
b 7zF s TIIDNAY 1 E 2 T DGR Z MEFES
A TRRIBNZEZB>TWE, ZasmEE%
H U RO RN, HLARERMNE DO WS gk
M2fEF%, HLAGREREHED VWD sk 1 s d -
22 EIEETH 5,

®8 MEERAI—BE
Low resolution High resolution
MR AER HeRK
EE#% | 24RE % EEH | @R | 4HREL %
% Bz 22 636 628 98.7 | 175 | 27.5 168 96.0
h#&E>% - 17 556 554 99.6 255 | 45.9 252 98.8
KEZKHER K 14 | 432 429 99.3 152 | 35.2 143 94.1
BREE> Y- - A—h— 10 320 319 99.7 191 | 59.7 189 99.0
R % BN 8 252 252 100.0 | 165 | 65.5 164 99.4
&t 71 2196 2182 99.4 | 938 | 42.7 916 97.7
®9 BMEHKEI—HE
Low resolution High resolution
SE% HERK
B —B¥ —B%x | OEK | @EEX —Bi¥ —Hx
1 23 678 668 98.5 148 21.8 138 93.2
2 15 458 454 99.1 171 37.3 163 95.3
3 13 384 384 100.0 160 41.7 158 98.8
4 20 676 676 100.0 459 67.9 457 99.6
st 71 2196 2182 99.4 938 42.7 916 97.7
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92 RNZ A4 E2 U DFHi

WAXEY, Fl B, MNRES, WMEE—0, ANEES, fkpgLe
FHETS, AR TY, BEHE, #imeEsy
(HLABRE{LZB®)

. BRI,

D RN ERREE S S Y —, 2 RIFRR Tl & —, ¥ ERCEEEEE AR, © BER Rk — R =,
 RAEFHERR FREBSER TN THRRE, © MK ERENRRESY, » SRR TERRIER,
Y RMERPRHRAERE > & —il - SIS, © SRR Rt > ¥ —HRE, © BIREBREEERY VA%

1. SIRER

SEIOY 5 ANY A E > 7QCWSDEINMEERIZ75
Mz (EEE 15 Thol. TONRIL, #H
RBINA 156 (Mssm « 45E%, EASm : 11
figk) T, 60MEEk (MEEXZM : 39MEzk, WA
n: 21568%) BREESINTh o7z, 7 5 RIGEIET
JEFEEDOZINNFRIE, DRB1Y U)LA75HiZ%, DRB3,
DRB47 U)LIZDWTIE, #NEh43, 428 T
» o7z, DQALl, DQB1, DPB1Y UJLiZZFNEN,
13, 47, 14MEg% T, HI4EICH~NTDRBL#E R TR
DADBIMHBEZ TWSERNED N (F1),

®1 QCU—Yay /BMERE
B LIE1(1097) | 26 21aI(1998) | 26 3IEI(1999) | ZBAIEI(2000) | Z5EI2001) | & 61=12002)
W | BEE® | REE® | REE® | mEE® | miE ® |
DRB1
Low 4011 8(14.8 13 (21.3) 19 (28.9) 15 (23.4) 15 (20.0)
Middle 00 2 3.1 2 (3.3 6 (9.0) 12 (18.8) 14 (18.7)
High 32 (88.9) 44 (81.5) 46 (75.4) 42 (62.7) 37 (57.8) 46 (61.3)
H 36 54 61 67 64 75
DRB3
Low 3(18.8) 4(13.3) 16 (44.4) 12 (30.0) 16 (41.0) 7(16.3)
| Middle 1(6.3) 0 (0) 401D 4 (10.0) 9 (23.1 17 (39.5)
High 12 (75.0) 26 (86.7) 16 (44.9) 24 (60.0) 14 (35.9) 19 (44.2)
i 16 30 36 40 39 43
DRB4
Low 10 (62.5) 19 (67.9) 22 (71.0) 28 (71.8) 24 (61.5) 18 (42.9)
Middle 00 4(14.3) 5 (16.1) 2 (.D 7(17.9 16 (38.1)
High 6 (37.5) 5(17.9 4(12.9 9 (23.1 8 (20.5) 9 (21.9
i 16 28 3 39 39 42
DQAL
Low 3(7.3) 3(33.3) 4(36.4) 3(21.9) 1.7 1(1.7)
Middle 00 0 (0) 2 (18.2) 2 (14.3) 4 (30.8) 4(30.8)
High 8 (72.7) 6 (66.7) 5 (45.5) 9 (64.3) 8 (61.5 8 (61.5)
&t 11 g 11 14 13 3
DQBI )
Low 0 309.9) 8(22.2) 14 (32.6) 8 (18.6) 5 (10.6)
Middle 00 0(0) 2(5.6) 409.3) 11 (25.6) 17 (36.2)
High 29 (100) 29 (90.6) 26 (72.2) 25 (58.1) 24 (55.8) 25(63.2) |
i 29 32 36 43 43 47
DPB1
Low 0 00 00 0 0 0(0)
Middle 1(5.9) 00 2 (11.1) 0(0) 16.7 1.1
High 16 (94.1) 21 (100) 16 (88.9) 20 (100) 14 (93.3) 13 (92.9)
i 17 21 8 20 15 14

2. YA EVTRELRIEZHEDHE

HLA-DR, DQ, DP¥ 1 E>FZIZHWbsN=Y A
E2 T HEERECIR LR, DRYATEZITIE
PCR-SSOP{%(35.6%) & PCR-SSP#:(33.9%) A3 W 5
1, DQ, DP¥ 1T E > JIZid& 4%, PCR-SSPiE
(49.2%), PCR-RFLPi£(61.9%) R EIN TS,
TNENOIRDBETEI EICR RS- hHEEA
WTHAETETO> TS EEZBND, ZDE
FIERETEIOWSN 558D 54, 4[EH FHE DR A
"oz, —Kh, VIANIYA LT ERIBRDFHE
DOOFAEICDONWTIZIEB)IZRLZ. DRI E Y
X, 2B EOAETERL TWSERIZ31 M
RKRTHHDITHL, 1EEOBDAHETYLIES S
2112 TWAHERRIE, SMEROFERKICHY T
38Miagk TdH > /z. RIEIDOWSTIZ, SMfERD70%
S9N 2 EEU EOBHETEBEL TWizh, SEO
WSTIRIBEDOHETHYIEL T 2ERKL TNWDS
JEERHEIML TV D TH > /2. DQ, DPF
AEZTITDONWTIE, RiEIOWSIZE L T 2 &
DHFEEHAL TODHEERAEM L T\ S EF A A
5Nz DQF¥TEY 1447%, DPYA KT
57.1%)s 1 E T HEOHAEDLEIZ, DRY A
Y2 7iZid, PCR-SSOVEEK W IPCR-SSPi%k 2 FEARIC
PCR-RFLPi%, PCR-SSCPiEZEBFH L Tz, DQ¥Y
1 E 2713, PCR-SSPik% F{KIZPCR-RFLPEE
IZPCR-SSOEE A G OLETHY A EL VT ZE2T N,
DP% 1 E > 7%, PCR-RFLPi%% EARITHD FHiE%E
AL TWLDRHTH 7z (F4).
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x£2 UVSRU A EVITHE

locus\ method] SSOP (%) [ SSP (%) | RFLP (%) | SBT (%) | SSCP (%) | RSCA (%) | PHFA (%)
DR 42 (35.6) | 40 (33.9) | 16 (13.6) | 9 (7.6) 10 (8.5 1(0.8) 0 (0
DQ 12 (19.0) | 31 (49.2) | 16 (25.4) | 1(1.6) 3(4.8) 0(0) 0
DP 0 (0) 3(9.5) | 14(61.9 | 1014.3) 2 (4.8) 0 (0) 1(4.8)

£33 ELR3ZHEOHE

( 20024 ) (20014 )

BEFE | 4EE W [ 3EE ® | 2BE @ | 1BE ® it BEFE|ATEE ) | 3FEE % | 2fF81 ) | 158E %) i
DR 227 112014.7 |17 (22.7) | 38 (50.7) 75 DR 1(1.6) |10 (15.6) | 26 (40.6) | 27 (42.2) 64
DQ 0 (0) 0 (0) 21 (44.7) | 26 (55.3) 47 DQ 0(0) 2 (5.1) [ 15(38.5) | 22 (56.4) 39
DP 0 (0) 0 (0) 8 (57.1) | 6(42.9) 14 DP 0 (0) 1(6.7) 4(26.7) | 10 (66.7) 15

K4 HEOEBEHELH»EDE

DR DQ DP

FiE (D) | FiE(2) | FE3) ||MiakEk %] High &) | FHiED) | ik (2) ||Misk g @) High ) Fik(1) mf(z)]b@ii*ﬁ ®)] High (%)

SSO SSP_| RFLP [l 3(21.4) | 2(20.0) SSP_| RELP || 9(42.9) | 9(52.9) RFLP | SSP 4(50.0) | 4 (50.0)

SSO SSP_ | SSCP |l 2(14.3) | 2(20.0) SSP SSO 7(33.3)| 4(23.5) RFLP | SSCP |I 2(25.0)| 2(25.0)

SSO | RFLP | SSCP |l 2 (14.3) | 2(20.0) RFLP | SSCP || 2(9.5) | 2(11.8) RFLP | SBT || 1(12.5) [ 1(12.5)

Eis 14 10 i 21 17 RFLP | PHFA || 1(12.5) | 1(12.5)

SSP SSO 9(52.9) | 3(23.1) SSP 20(76.9) | 3 (60.0) it 8 8

SSP | RFLP 4(23.5) | 3(23.1) RFLP 3(11.5) [ 1(20.0) RFLP I 6 (100) | 5 (100)

i 17 13 SSO 3(11.5) | 1 (20.0) il 6 5
SSO 19 (50.0) | 3 (42.9) it 26 5
SSP 19 (50.0) | 4 (57.1)

it 38 7

&5 FHI14FEQCWSARIDHAS S ATGEGEFE (A e HR94 )

DNAID | DRB1(1) ! DRB1(2) | DRB3/4/5(1) i DRB3/4/5(2) | DQA1(1) i DQA1(2) | DQB1(1) | DQB1(2) | DPB1(1) | DPBI(2)

H1401 | *01021 i *12021 3*0301 *0101 *0601 *0301 *0501 *0201 *0301

H1402 *0404 4*0103 *0301 *0302 *0201 *1401

H1403 *04051 *1106 3*0202 4*0103 *0303 *0505 *0301 *0401 *0501 -

H1404 | *04051 : *13021 3*0301 4*0103 *0102 *0303 *0401 *0604 *0401 *0501

H1405 *08032 : *09012 4*0103 *0103 *0302 *0303 *0601 *0201 *0501

H1406 *04051 *0406 4*0103 *0301 *0303 *0302 *0401 *0201 *0501

) SBTHICL U2 ET—BUTHRRBSNAT YISOV TIES HRRE L.

3.
1 e D7

4

£ 6 BEIQCWSEfIDNAY > TILDHLASY S R

oY REAT
BofF L 7-6FEEDODNAY > Ao at oy

AZHLAY 5 ANEBLE TR Z2ESITRLZ, Zhib0

I 4

U R A TIEEERD S OME = HICHEE

L7ZZbDTH5, 6FEEDODNAY > TINDOHE
H1401, H1402K% U'H140313 5538 Hsk ODNA

B> FIIVT, THRZTNDRB1*¥0102, DRB1*0404,
DRB1#1106 & HAR NEFMICIIH P RBEBLEFRTH
%, T, H140213IDRB1*0404D KR EHEA EEZ X
55, oD 3FEEDY > TIVIEH AR NERIC /K
727 I AN TOZ A TEERL TNW5D, I
DWTHERIABIOE AR F YT a2 hao—)b
QOT—ray T#E THRADHLAT V)L &
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Low resolution Middle resolution High resolution Total others
PEE TR I SEs] —Bdk | B | aeas] B | &% |geny] -8 | —%= | —u=
DRB1*0102 75 75 100 20 14 70.0 36 34 94.4 88.1  0101/04/05
DRB1*1202 75 75 100 15 15 100 45 45 100 100
DRB1*0404 75 74 98.7 20 18 90.0 39 39 100 96.2 0405/06/09/+  10403/06/07/+
DRB1*0405 223 223 100 66 65 98.5 111 110 99.1 99.2  Jo415
DRB1*0406 (74) (714) (100) 25 18 72.0 33 33 100 86.0  ]0404/08/19/+
DRB1*1106 75 74 98.7 13 12 92.3 47 42 89.4 93.4 1101, 1104, 1344 |1104/25/35
DRB1*1302 74 73 98.6 23 22 95.7 36 35 97.2 97.2 13/14, 1315 1301/1416/+
DRB1*0803 73 72 98.6 21 21 100 37 - 36 97.3 98.6  |blank
DRB1*0901 73 73 100 0 73 72 98.6 99.3 o902
i 743 739 99.3 203 185 89.8 457 446 97.3 95.3
&x7 DRB3/4 BEFRE—HE
Low resolution Middle resolution High resolution Total others
(BETR (SEAs] —Bd | —Fk [mens] 8% | %= |gses] —s% | —5= | —m=x
DRB3*0202 43 39 90.7 17 15 88.2 16 15 93.8 90.9 o1, 0208 0101/02/03/+
DRB3*0301 86 7 89.5 32 27 84.4 37 37 100 91.3 o1, 0101/02/03/40201/02/03/+
DRB4*0103 162 148 91.4 59 53 89.8 31 31 100 93.7 _ Jo1/02/03/+ 0101/02/15/+
Eis 291 264 90.5 108 95 87.5 84 83 97.9 92.0

ZOXIRPIRER2000) 2S5ZIC LU THEN,

4. HLADRBLEIGFERID—EE

4 [El ODRBLE A FHNE H A NEMIC—fEH9726
f%H EDRB1*01, DRB1*04% U'DRB1*11 D%
FNO#HAT UL THSHDRB1*0102, DRB1*0404,
DRB1*1106DEOEETH S (£6). IEED
DRBLEZTEID 5 B5DRB1*0102, *0405, *04086,
*0901, *1202D 5FEED T VY JLDLow resolution
13100%D—HERTH o724, KRODALFEHEIIDON
TRENZENIHTOOTHA > I ANA LN
(DRB1*04%DRB1*01, DRB1*11%DRB1%*13,
DRB1*13%2DRB1%*13/14, DRB1*08% 75> 7),
High resolutionl X)L TiX, %A 7 U I D
DRB1*#0102, *1106D—EENMMDY UL DZH
WCHNRTEL, TNENn94.4%, 89.4%Th > /=
(DRB1*0102%#DRB1*0101, DRB1*1106%
DRB1%¥1104), DRB1*¥0404, DRB1*0406,
DRB1%1202® 3 ED 7 Y )L1Z100%D—HET
Holn, BAAEHII—BEHITAHALGNS
DRB1*0901#DRB1*0902, DRB1*1302%

DRB1*1315&EWo Z2#A T UL TH#E L =ikt
H SNz, FEDIEFRHMIiddle resolution T H 23
5N, 3BMEOHKRALT7UINTHSDRB1I*0102,
DRB1%¥0404, DRB1*1106D—HEMNEKL, Fh
ZTN70.0%, 90.0%, 92.3% TH >/, BT
DRB1*01021Z DWW T, DRB1*0101/01058 W &
DRB1*0101/04/05 & #id L7z A 55 2 &
MWOERFY NCHEEND D EEZEZ 5N, fiT—
BRMEN > 727 U IVIE, H1406DDRB1*0405,
*0406 DDRB1*04NFOEADY > J)L T,
DRB1*0405/10, -, 2\ \IDRB1%0405/10/28/+, -&
14738, DRB1*¥0406% 75 > 7 L#H|ER TS
EHRBMNOIZEZEZ SN, Low, Middle& U'High
resolution? f £ > 7 O—E &KL, 99.3%, 92.4%,
98.0% LAY VINEENTWEIZHIND ST
RIFISHERNI /O NI,

5. DRB3/4BIGFED—IHE

S EIEAF S /=Y > IV DDRB3/4E = TR,
DRB3*0202, DRB3*0301 &DRB4*0103, O 3#&
BTHD (R7). Low, Middlef UHigh resolution
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&8 DQBLAMRTFR—HE

Low resolution Middle resolution High resolution Total others

BEFR WEMESE] B | —EF | SEAS] B | —BE @i B | BE | —EE
DQB1*0301 93 93 100 34 34 100 49 48 96.0 98.7 0303
DQB1*0302 93 93 100 35 35 100 48 48 100 100
DQB1*0303 47 47 100 14 14 100 28 28 100 100
DQB1%0401 93 93 100 27 - 27 100 54 54 100 100
DQB1%0402 47 47 100 14 14 100 27 27 100 100
DQB1*0501 47 47 100 12 12 100 27 27 100 100
DQB1*0601 47 46 97.9 11 11 100 28 28 100 99.3 blank
DQB1*0604 47 47 100 14 14 100 23 23 100 100

il 420 419 99.7 136 136 100 233 232 99.3 99.8
®9 DQALEMGFR—HE

Low resolution Middle resolution High resolution Total others

(BT | HEE] B | —BE | MEHEE] B | B |SmEds] Bk | —FE | &=
DQA1*0101 13 13 100 4 4 100 8 8 100 100
DQA1*0102 13 13 100 3 3 100 10 10 100 100
DQAI1%0103 13 13 100 0 13 12 92.3 96.2 10102
DQA1*0301 26 25 96.2 4 4 100 15 14 93.3 96.5 10103
DQA1*0302, 13 13 100 2 2 100 8 8 100 100
DQA1*0303 39 39 100 6 6 100 24 23 95.8 98.6 10301
DQA1*0505 13 13 100 3 3 100 7 7 100 100
DQA1*0601 13 13 100 0 13 13 100 100

i 130 129 99.5 22 22 100 85 82 97.4 98.8

FAETDIERNT, BRbEVN—BRNESND
IHigh resolution¥ T E> 7 THo7ze I AT YA
>, Y2 7I)VH1403DDRB3*0202 %
DRB3*0208 L 5 L /= 1 HIOA T, 97.9%D—3K
FNMF SNz, Low & UMiddle resolution? 1 ¥ > 7

&, £NZEN90.5%, 87.5%LHiEIDQCWSEIFIF

M UAESR Td > /2( Low:85.3%, Middle:92.0%),
IZ, Low resolution LX)l CTIZDRB1EETFH DRER
AR E WD EREWNER <, DRB3B)IDRB4E
BFEBGEETH D LV lMENLE L AN,
2L TIE92.0%20—HFET, Moy 521 #iz
FEODZAE T ERBL TRBEN—HERTH>
7o

6. DQA1, DQBLEGFED—EH

4 EIODQB1E AL, DQB1*0301, *0302,
%0401, *0402, *0501, *0601, *0604D 7fE%E
THARANERIZ—ROICASNDIELETRHTH S,

Low, Middle& U'High resolution¥ f £ > 71, 1
ZN99.7%, 100%, 99.3% & EW—KENESN
7= (8), T A7Y1 &, Low resolutionl N\ )l
TDQB1*06% 7 5 > 7 1Z, High resolutionT
DQB1*0303%*0301 EHE L= 2HIDATH > 7=
7%, DRBLEDQBLEMLBFREONTOY A T2EE
TREIDEIBRIAYA ToB<IENTESD L
Bbnsd. SEIODQALEMLE T, DQA1*0101,
#0102, *0103, *0301, *0302, *0303, *0505,
*0601D 8 TH S (£9),

4 EIODQAL# A E > 71, Low resolutionl X)L
T 1#1(DQA1*037%*01), High resolutionl \)L T
3 ##(DQA1*0103%0102, DQA1*0301%*0103,
DQA1*0303%%0301) DI AT HA > TH> /-,
INHDIRTHA Z, HMPENIERTLEI AN
KK &EEZEZBND, DQALY A E S /TRIEE -5
TWW/ZDQA1*0505IZBIL Tid, £ TOBMMEHRT
—E MBS NI,
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Low resolution Middle resolution High resolution Total
B BEME] B | —BCR | HBEHER] B | B | wEER] Bk | B | —BE
DPB1*0201 56 56 100 4 4 100 52 52 100 100
DPB1*0301 14 14 100 1 1 100 13 13 100 100
DPB1*0401 14 14 100 1 1 100 13 13 100 100
DPB1*0501 56 56 100 4 4 100 52 52 100 100
DPB1%1401 14 14 100 0 14 14 100 100
&t 154 154 100 10 10 100 144 144 100 100
K1 REBZHEOHAE—HE
DRBI1 Low resolution Middle resolution High resolution Total
GERE | M (%) || shaibse] —8cok | —% |#®Eus] —Bdk | —BcE | @k —Bd | —BE | —Bx
4AFESR 2 2.7 12 12 100 5 5 100 17 17 100 100 A
RY: % 12 16.0 132 132 100 5 5 100 113 112 99.1 99.7
2fEH 17 22.7 | 187 187 100 25 23 92.0 135 135 100 97.3
1TE5 44 58.7 ¥ 484 467 96.5 149 140 94.0 180 173 96.1 95.5
3 75
DQB1 Low resolution Middle resolution High resolution Total
DRA% | MR (%) |HmErs] —Bd | —BE | Stk B | —EE | RS0k B | B | —ER
2FESE 21 44.7 231 231 100 23 22 95.7 207 205 99.0 98.2
1fE5R 26 55.3 286 286 100 94 92 98 165 165 100 99.3
i 47
DPB1 Low resolution Middle resolution High resolution Total
GER%R | MmEREK (%) |[|shapbge| —8g% | —5F | @S] —Bdr | —BE | B | B | —BXE
2EE 8 57.1 88 88 100 0 88 88 100 100
1fE85 6 42.9 66 66 100 10 10 100 56 56 100 100
i 14

7. DPBLEGFED—HE
4 E%EA L 7-DPBlEMLE TR, DPB1%#0201,

*0301, *0401, *0501, 1401 D 5BETH S
(#£10), INHIZS5ETOWSTEMNS N

DEETHETHZDT, 2TCOEHRAOIA TR
EF5N100%D—BETH >z,

8. RIEBAFEDHAL—HE

B hEEMHATH &0 A0 B TEIO
HEzRmLELzEIErERELE (F1l).
DRB1¥ 1 E> 713, 1FEEOAETEBL TNS
JEER N RIRDE8.7%ITH M T 244 LML T
NWBDONEEIOWSDOREHBTH S, LML, Low,
Middle, High resolution¥ -f £ > 724k & L TiZ,
1 M TI395.5%, 2F$ETI7.3%, 3FET
99.7%, AREOHEZEMFALZMEERIZ100%D—

BERTHoz, Kz, SBEIULEOFEEHMHAL T
NWBERTDIZXATHA I, 130FI0HEDS B
1BIOATHEECEN—HENFGSNTNS, —
#, DQB1, DPB1¥ 1 E>ZIZBEL TIX, BFH%
MIFEEE 2BEODATOEBTH > 2H, WED
B CT—BEROMEIIFBDOONRBN Oz, HEiws LT
1Z, IBEEOHETOREDEWIAE T 2T
ZEMARETHBHEZEALNSD, FFICDRB1Y 1
ECZIBEL T, BROGEZHATIIEINEL
DRBEDOEWI A THREHBDILENTES L
BALD.

9. —HEDEM>EHLAL S RELFE

S EIOQCWS T—HE DK/ > /= 3B DERLT
RlEFRI2ZITRLE, INSIEIAARAERHITEHD
REETEIT, SEBOD TEMNINEZELGTETSH
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K12 —HEOE\EEGTFR

alleles sample No| Low (%) | Middle %)| High (%) |miss assign

DRB1%0102 [l H1401 100 70.0 94.4 |DRBI*0101, DRB1*0101/04/05

DRB1*0404 || H1402 98.7 90.0 100  |DRB1*01, DRB1*(0405/06/09/+, 0403/06/07/+)
DRBI1*1106 || H1403 98.7 92.3 89.4 |DRB1*(1101, 1104, 1344 ), DRB1*1104/25/35
BiaFR || 2k 78 | 2kv85 | k86

DRB1*0101|l TAC(Tyr) | GTT(Val) | GGT(Gly)

DRB1*0102[ TAT(Tyr) | GCT(Ala) | GTG(Val)

BETE | ok 74

DRB1*0403[| GAG(Glu)

DRB1*0404| GCG(Ala)

BEFR || 285 | =R86

DRB1*1101{| GTT(Val) | GGT(Gly)

DRB1*1106]| GCT(Ala) | GTG(Val)

R13 VSRAMBEGFR-BEOHE

H #3[E(1999) 4[5 (2000) #5501 (2001 ) S6[E] (2002 )
Pi:ﬂfﬁ%’}é’ Lab No.|Low(%) |Middle®){High(%) ]Lab No.|Low®) [Middle(%) High(%) JLab No.[Low®) [Middle®)|[High®) |Lab No.|Low(®%) |Middie(%)|High(%)
DRB1 61 99.2 100 98.9 67 99.9 98.6 99.0 64 98.8 96.2 95.7 75 99.3 92.4 98.0
DRB3/4/5 36 90.8 100 99.4 40 100 92.3 91.6 39 85.3 92.0 99.5 43 90.5 87.5 97.9
DQAI 11 98.5 100 97.0 14 100 94.7 95.7 13 100 94.3 100 13 99.5 100 97.4
DQBI 36 98.6 100 98.5 43 100 90.1 88.4 43 99.6 98.0 99.4 47 100 100 99.3
DPB1 18 97.7 90.0 99.0 20 94.8 94.8 15 99.7 100 99.8 14 100 100 100
it 97.0 98.0 98.6 98.9 93.9 93.9 96.7 96.1 98.9 97.9 96.0 98.5

%, DRB1*¥0102, *0404, *1106&FNEN D
HOBERTFEEOERIZ, RI2IKRTLDiICaR
>74, 78, 85, S6DBHAHHEBNTOLERTH
%, 2, HLWERTFHSRHBINAZEINTY
S8R E&EE T % &, High resolutionL NV TD 4
TETRZOEIITO—-TR 51 —%8MmL
BT NUTIR 5 70nh, D & BLowsk WidMiddle
FAECTZICEL TR, B#MNRBELRL RN 2R
THEBOESEWEL-TO—TR 51— %%
HMAANT, IRTYA 22 <SHRERD S,

10. &0
SEIDQCWSD Y 5 A1 ¥ A ¥ 271275 Hadkh
ML, 205 515MRVFRBMTH o=, 5
B DQCWSIZHB T D DRHEMI IR HINFED 54
7Zo —DIL, DRBLEEFHY 1T E L T DHDBH
NWWEATERILELETHD, ZDODEMELTII,
1 EEOFETIYAE S TRERL TND A

ATNWBILETH D, BABRBERRNEREDH 5
WWHKMRL T, MEFEOREZHNT X252
BOTEREEBEAONDN, ¥1ETREENE
ICDNAZ M E T Hfi#8#A L, ThEh Dz
WHE LA ECTHEEBZTTo TWHIERE KB L
TWsDTHA5, LML, DRBIZFAEL T D—
BRL, 1BEOAETYIEST2EB LTS
MERE D, BRDHETEROFY FEHFHLT
WBER DI NEN—HERERL TS (£11),
MEFHHETHLAY A E2 T 27584, 1
HEOHIMECHET L0, Oy NORKESHE
BOHMEEHNWTY I ES T 2T51FDNIERA
DREDEWVERNE SN EEbNTEE,
A1 BEOHETDNAY I E T 2ITIICLTYH,
RSB RSB 2R T E OIS 2 R L 7=
TO—TRTIAX—%E2lAAND T EI2kD,
RATYA D EBSIENTESZEEZEZONS, &
13ICTHLABEEL R B0 EM L TE - BE4EDR



BT EEO—REER L. BIEEX MRS
DODNAY > IS, AERANERICHED
BEFENEEND LIRS TERE, R, §i
EODRBLIELEFRY A E L T O—FHRIFETFL T
Wiz, GEIOHRIE, BmiERSEERADTS
MEERICHE A TWBIZHBEDL 5T, #i4 EITIFIFILH
TH5-HENESNTNS, 4EODRB1IY A E
TDIRAT YA I23HT, ZOS5D78%ITH
725186, BARAANEHICHDRELRTHMNSG F
NTWBHH14015 5H1403 DR H & DDNAY
INBoTe. > T, HARNEMIZ ~ROERL
FRIZEAL T, 4EODQCWSIZEBINL =2k D4y
TEZTIFVT 113, EECTEWEHETE S,
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HLA-DRB1Y T EJIZHEEKB L L TESEL T,
IEMIBHLAY T E2 T 27> TWb L/ TE 5,
RKiLI AFE DB I X0, HERBICHD Y 5 X
INEETREOHEEEHRT I LI AEEDTN
IITIEH B,

Z D 4Ff, HLARBELLZEERD A > N—D—
BELTOIANIAMEL T OREEERIZED> T
SRLUED, HIWRITRE TEmiER D& B#RIC
RECHREZEZBNMNFILUE L E2ESHL, HiC
QCWSIZBIMTERLZLEZEVELET, AU—2
Tayv /OBRLEEEHELET,

ZUIIKREEEELFERREDOFREECD LV T2002

AR, HHE—?, ALY, AMEIEY, B KO, RET, HAKS,
HRHTS, BEHHRY, FHETO, MEEEo
(HLABEE(LZAZ)

D HORERHEROCEERGRIBIIZ ) THRIE, » SO TR > 7 —RE =M, BEOCERER R, © EREERE 4N
B o REFRF TPty —, © RECEEAR) TAEMER, » ERIAERRE S & —,
O REEFHEFNEBREANHLABIZERN, © BERBRFEEIT VA%, © BEERKERAERE > & —iil - Mk

HLA%Y 1 E2 7 Tld, ME%5 1 E2 7Tk
ATHAZDFEHBIZEDIDNAY A EZHNHANS
NTW3, FITERET, PUMBIEDOHEX DY
TECTREOBENS, DNAY A Y2 JFEN
KO—BEKL, ¥TECZ7HNICK> T, IMmiF
EYLE TN fTFTbhnwZ Ebd D, Fi=,
DNAZ A E2 T D#ERERHNWT, REBBEXXT O
BRENTONSZEH—RILLDDH 3,

HAMMBESEA2ERIEZERTIE (7UILE
IR EHERBEOFEANIIDONT2000] ITBWT
HLAY 1 E2 TR OMEICBE T 51 217072

ZTOHIZIE, 2. DNAD ZWIRIMEFNY L E> YT
DOFERMIC, MEFDEICE A MIEE 284G
TRETIE AW &, 13, MiEFADEE O RA
BHHETH 558 BIAITHEREANOREZE) 1213,
MiER EDHIRITDONT, TRAL MHDWIEHBHAD
MZERTT, BMHRHTSZE2#ET 2] ORE
MEENDD, ZDXDREDNAY A ST DR
DA THLABIDHIENTOND T ED—fRILL T
LBRICEA T, T7VIVRELE SRRSO A
2000 ICUFDZEEMITIMA B Z E2RET S,



184 MHC Vol.9, No.3

I.#EBRBREICONT

1.DNAY A E T &fToHEI1E, FAEIELT
DNABIZHETHI L ET DN, THNITMAT,
DNAZ A E T DERMNOHEFESI NS MIEE %
MES SR ELTHET S L& ET 5,
$l1 : HLA-BE—H A D1501%, MiEISED

B62& L THET 2
2 : HLA-BO— A A D4001 %, MiESEO
B60E L TH#HRET S

2. MERMISTOHEFE L, WHOMZ R B RW|ME IR
9, MBEBNARHEINTVWBEEE, TIENIG
By ELTHELRWN,

#l1 : HLA-BO—H XA MD1511%, IMEISED
B75 L #EET S

:HLA-BO—H ZAMD1522%, IiFEx ISR D
B35 L #EET S
HLA-BO—H A D 152313 MiE R AR 7~
®, MEMSEEL TREBELLRN, £z,
T2 ) EUTHIHELRN,

il 2

Bl 3

3. WHOMAZ B TIMERNARAD 5 WITEHURE
BOHUNEBHIN TN TH, HLA¥LZEE
EZERICBNWT MERGE] PRI TS
BE BIHR) T, The TmEsei) & UTH#
FLTHX,

i1 : HLA-BE—H A D1529%, IMiEXNSED
B70L#EET 2

:HLA-BO—H ZD4003%, If1iEx IS o
B61LHEET S

i 2

IL XEICDOWT

1. 7527 [ &, RBHkRZNTVIVOREI

HAns,

%1 : HLA-BO— B 2 ® 4002/03, -] V&, WD
T UIVINR4002F 721340030 E ERT

B2 . EERomEMSEOEXTLIX, B61, -] &7
)

2. WA I E X ST AYY UL L X)L TR G AT RE 7S
A, mRCE—&Z T 5.

_34_

1 : HLA-BO— 1 2 D4002, 4003D AN TFOES
D IfuE SRR EEE, B61,B61) &9 5

skskeskoskoskoskoskokokskoskskok

P

WHOM £ 35200012 BN TIERNARHE I N
TWBHUTOTYINIZDNWTIE, HAEAZBWTIZ
MFERIEHATHBAIL T 5728, —-DRICREERL -
MENREZANWTHREL TH XU,

B*4007
B*1529
B*4003
B*4004

—B60 (WHOM£ #2000 Tl & RHA)
—B70 (WHOf £ #%52000TiEIB15)
—B61 (WHOM £ #2000 TiZB40)
—B61 (WHOM £ #t&2000TiZB40)

H A RGE & 1 F R HLARR (LR B &
(20024£9H 23H)
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Micro-SSP ¥ v Dl

B AE

JLiEER T FiEE > 5 —

1. 1FC®IC

Micro-SSP v M ZPCR-SSPi% % JF ¥ & 97 % fEi
ISHLAY A 27 F v N THU, Low resolution?
1 E>ZHF v b 5Middle-High resolution? -1 E
>UuReRRF Y P ETREEFET S,

2. ZINKERR - Ak

i U 7=Micro-SSPDF v h# E SRR =&
112”9, Low resolution¥ f E> 7 F v & L TH|
AL TWBHERMNZNA, SGEZDOHTHSMiER
Bz <, BRHEMNRSN/ZSSPIL,SSPIPN®D 57—
FIZDNWTORITEREHRET 5,

&1 Micro SSP R+ v b & SIEREK

[Ty U5 ol BT Locus BRE  ShmuR
SSP 1L AB.C Low 14
SSP JPN BAARHLAB.CDRDQ Low 1
SSP 2L DR,DQ Low 10
SSP-ABDR AB.DR Low 1
SSP 2H DRB1 High 2
SSP2-101 DRB1#01 High 1
SSP2-104 DRB1#04 High 3
SSP2-108 DRB1#08 High 1
SSP2-111 DRB1#11 High 1
SSP2-112 DRB1%12 High 1
SSP2-113 DRB1%13 High 1
SSP2-115 DRB1%15 High 1
SSP2-Q1 DQB1 High 2

3 RS- HIEHR

RS D RBREIC K 2BRHEH 2 R2~4I1TRT,
SSP-1L(Lot#004) T, DTV IDWMERMEE RS 72
ZHITA*2601/02/04/+EHET HEI A%
A*2603/05/06/16 EHE L7z nd > = (F2),
SSP JPN(Lot#2) TlZ, B> FIL#14061CB W T UL
JVODDOMEREME: & 725 72729 Cw*1502/05/06/07 D

F2 SSP 1L (Lot#004) Bl RISICK 2BRHE

YINAEE
Sample No | SSP ILTO#E | MEE&No 7 7 RUERE
D F E
13 8 8 8
16 8 8 8
18 8 8 8
19 4 8 6
#1401 A%2601/02/04/+ 37 6 8 8
42 8 8 4
44 8 8 8
47 8 8 8
66 6 8 4
70 [2] 8 6 |—nAx2603/05/06/16
71 6 G
13 8 8 8
16 8 8 8
18 8 8 6
#1403 A%2601/02/04/+ 19 8 4 |—A%2603/05/06/16
37 8 s 8
42 8 8 4
44 8 8 8
47 8 8 8
66 6 8 4
71 6 8 6
Ax26 D RISt
A*2601/02/04/08/10~15/17 [+ + +
A%2603/05/06/16 [ - + *

#£ 3 SSP JPN (Lot#002) ket RIGIC & BB HE

IR
Sample No| ~ SSP JPNTO#IE | ME&No 8 [ o BHERS
GFE | D
2 8 8 6 6
18 8 8 8 [
21 8 8 8 8
#1406 | Cw0303, 22 8 8 8 8
Cw*1502/05/06/07 34 8 8 6 — Cwk0303 , Cw*0302/04
38 8 8 8 — Cw*0303 , Cw*0302/04/05/+
44 8 8 8 8
49 8 8 8 8
64 8 8 8 8
71 8 8 8 8
Cw*0303,Cw15024th & [ i
Cw+0303 + + - -
Cw1502/05/06/07 - -+
Cw*0302/04/05/+ + -+

‘4 SSP JPN (Lot#002) BRI IC K DREHE

DINEE
Sample No| ~ SSP JPNTO#|E |HE#No| 3 | 4 7 BHERS
B AlJHGF E B A
2 886 6] 81
18 8 8 6 1 8 1
21 8 8 8 1 8 1
22 8 8 8 8 1 |— B¥1501/07/26N/+ , Bx1508/11/15
#1406 | B*1501/04/07/+ .- | 34 8 6 8 1 8 1
38 8 8 8 1 8 1
44 8 8 8 1 8 1
49 8 8 8 1 8 1
64 8 8 8 1 8 1
7 8 6 8 1 8 1

B¥15011th D R 1%
Bx1501/04/07/+

{B+1508/11/15

|+
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#&5 SSP JPN (Lot#002) v MADRKE L Bbh A BERERS

HollzdEEZOND 2720, Y2 TIL#1404
IZDWTIE, B*5401 &B*5507 2R3 HMH—D
U ILIVTB DRINEE S EIZB*5401 &7V A > F
5T EMTEREDN, Y2 TIV#1403TIEU TILTB
MNHI—HFDT7 V) IVB*4002 THRETHBZZ ENS
FEHNCHRES 2 ENTEIRNW=D, B*5401& 7 H A1
CTBIENTET, ZOFy FiTBWTIE,
B*5401/5507 LHE T HDNIEL W EBDbN S,
THA I AT KXDBRHE ERITRT HERIS
DI EREE LU THE L DB E -8 HEN
Mol T DMIZ, HEXRDOFHAEEL, SSP
IPNIZBT S5 HAANHHIERICKDHEZTo 1272
O DFHEND > 7zo

4. BIES
RIGHETHEE o= TI)ILD 55, SSP
JPNO ™ TI)V5DIZ DWW TIE A —H — @I TEE

KHIEFEATHD, ROy hXoKEIN

H5FETHDMDTTIVIZDNTIE, oD

ZL DHHRTELWKINERESN TN DS

ZEMS, ZRNIZDWTIIHREIZEDRKE

ERZATA—T— R OB I EHIRHEE D

KINEEATZN,

TYA I ADOHRTHEARRRY L)L OX

MEBSFEDDIR, HEZOFHEE

Mo/~ ODI RITDNTIIHERHIRE S 31

DINE
Sample No | SSP JPNTO¥IE HEEENo 2 5 7
A EDGC c B
2 8 8 4 8 18
18 8 8 4 8 18
21 8 s[2]s 18
#1408 B*5401/5507 22 8 s|7]s 18
B%4002/03/08/09 38 8 8 8 8 18
49 8 s[7]s 18
57 8 s|7]s 18
64 8 8 4 8 18
7 8 8 8 1.8
2 8 6 4 8 8 1
18 8 8 4 8 8 1
21 8 8 4 8 8 1
22 8 8 8 8 1
#1404 B*5401 , 34 8 8 4 8 8 1
B*4403/07 38 8 8 8 8 8 1
44 8 8 6 8 8 1
49 8 8 4 8 8 1
57 8 8 8 8 8 1
64 8 8 8 8 1
71 6 8 8 6 1
B*54011th ) R &
B*5401 hs ot —
[B*4002/03/08/09 - - - - - ¢
[B*5507 + rr ot *
[B*4403/07 - -~ - Y-
~ - =0
x®6 THAUIRICLZEHESH
R €] Sample No " 7
SSP 1L(Lot#004) #1403 B*4002/06/08/09/+ — B*4006
#1401 A-Locus¥E{RBE(+2) — A*2601/02/+, -
HETEDTLE #1402 DRB1x0401/02/03/+ — DRB1%0405/06/+
SSP JPN(#Lot002)
o (*1)
el THE A-LocusHIERB(*3) — A*0201/02/03/+, -
#1405
DRBI*¥|FERB(*4) — DRBI*0901 , -
SSP 1L(Lot#004) #1404 Cwx1403 — Cwx1402/04/05
#1401 Cw+0701/02/03/+ — Cw*0704/11/12
HIERDHEH MBS
SSP JPN(#Lot002) #1403 A*2402/03/04/+ — A%1101/02/03/+
#1404 B*4403/07 — B*4402/05/11
B*3801/02 — B %3802
BAANBHERICEDHE| SSP JPN(#L0t002) #1401 Cw*0701/02/03/+ — Cw*0702/+
DRB1x0101/02/04/05 — DRB1%0101/05
1) NBRMEXEERBHET I TLERBELHERRORR CERA I ER Y L LERELLCEHELERR

TWBO45EIZDOQCT—r v ay T2

RIIHBIND I LY., HERDHH

(+2) #1401 DA-Locus|EA*0201,A*2601
(*3) #1405M A-Locus|LA%0206,A*2402
(x4) #1405 DRB1*[£DRB1#09012,DRB 108032
O5) ABMAMERFELVHERRRETERIZIBUERNS
(*6) B ENZE I 34 7E ] O Common Japanese Allelesiil&Other AllelesillOBAEERLI-HITHR T, BRI
Common Japanese AllelesflD & THH|EEIT-T-BHUFERS

EMTERM o gk (R3) &, RU<#14061
BOWTAEKB*I501FEDRKIG/INY —> &b &
52U LINVAER BB LR 2D,
B*1508/11/15Z2® 7 P11 > L TCW= a1 H > /-
(%4), F7=, SSP IPN(Lot#2)ITHB W T T)L5DD
FOSHEDFENER I N (FD) 2%, ORI
NRERTHEARRRE LRI H 250D, HHE
ER O T HRRIZIR MM D oo ZHUIEKey E 72D )L
(7 T)VSEIEB*5401 EB*5507 D A1) ASpEMET

MEVWCEDIAREZDHRTHREIS
AREMERH D, TheznhicEI L TN
MIZDONWTHEERNERNITE O A TN
NEMELEEZ D,

5.ELSD

Micro-SSP v b @ OB EIT 2RI K I B
<, —EBDMEsR %R\ T IERZHENfTOh TN
SEBbN5, UL, SSPIPNIZ1IF v b (967
TJ)) TAB,CDRDQO—HZAZEFA VY /HAREE
LTHBD, Hnd 7514 —2HARAREZNVWY A S
ZHLNCEIRL TVWS D, REY A TORIZIEM
ETHRT B EA—N—RDIREZ T EHNE



NdH 5. FHERDFHEABIENICX S I 3HE
BFZ S TINTF = v 7 iK% & 5 72 ERBKREIED S
DREEZEZEITRETHS, X 5IZLow resolution
Fv ML T, MEEORRBELICRS T4
Y TOMRREEHIT, 25y TO®REZTHI &N
EFELWnWEEZ 3,
Micro-SSPIZ#EMN B Z IR Z &5, HLARE X
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JZIIDNABREICHRENBER THEALDLT LR
BED—DTHB, LNULIELWHIE, BHnkX
NIBNEREZERIAETIZAZDRBZ0D, A
—A—E T BRI ETV, DA fERRE
By FOR#MEEL<HEELEZLELTHATSZ &
MEBEEEEZ S,

UniTray O

AERIEH, G)IBET, BilRE

ZEFE-C -, REB R MlaksEs -7

1. FL®IC

XNV TY=ZXHIZ A1, SSPEEIREDNT
RO, BEROND ROFEIIX> THLAY UL &
HETZFY b THB, Fv MERIE, HEHLD
TIAR—=NT L= NZHEINERITES TN
%5, ¥v hOHRKRIX, 7IX1, IZhTHnIIBN
T, 2Mi LX)V THIE T 5 Low-resolution, 4#7L X
JVCHIFE$ % High-resolution D F v M KFIXh
%, High-resolution ®F v DA, B, DRB1i{3 Low
THELNE/ERZTICF Yy M2 FERL High-
resolution ¥ E> 7 &£ 3 %5, —F4, C, DQBI

F1 A=FL1EFRE

IZDWTIE Low DFERIIDEELS YA LU MNTH
ATETMMTA S, SSPEERAWETERF Y b
TiX, HEH High-resolution v hdDNY T —3 3
CINEETH S,

2. BN - Ak
SINHERZIE 7 fEq% T, Low-resolution Z {8 L 7=
MizZZA, B, C: 7Hiz% DRB1:4fEz%, DQBI1:2}f
&%, Td B, High-resolution Zf#f U /= fEz%I3A, B,
DRB1:2fig%, DQBIL:1fEf%, ThHoiz., DY A
Yo hEEMHAL TWDHEERN 5 R dH - 7273,
RHINZET—IN S
IR LA DATHESN

e - >
o A B+ c+ oher | DRB1* | oter | DQB1* | other FAERICIE EHA TR |
Low High Low High Low High Low High Low High %—:T:j: D 7‘:‘: (i‘% 1 ) o 7‘;8,

« o o o o ° EF— 51 HET—
51 e} o} o (e] o = - S 2
=TT o353 ——t - CERT A AL E
7 | o ° ° 1 : Bbh - B mA S 2
32 o o o 5 5 WKOWTIRET—F 2R
54 o .0 o 1.2.3 1.2.3 1.4
1 o | o] o] o] o 1 o | o |« o |4 Fric w7z,

other 1.SSO 2. SSCP3.SBT 4.RFLP 5. SSP(#adF¥vk)
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F2 ISXITHE

#27'WNo H1401 H1402 H1403
DRB1-1 DRB1-2 DRB1-1 DRB1-2 DRB1-1 DRB1-2
No Low. High Low High Low High Low High Low High Low High
4 ¥0101/02/04/+4} ¥1201/02/03/+ %0401/02/03/+] - [¥0401/02/03/+ %1101/02/03/+}
51 %0101/02/04/+} %1201/02/03/+] [*0401/02/03/+] - [¥0401/02/03/+ %1101/02/03/+}
6 %0101/02/04/+| %0102 |*1201/02/03/+] %1202 |*0401/02/03/+ *0404 |+0401/02/03/+| %0404 |[x0401/02/03/+] *0405 |*1101/02/03/+ *1106
11 *01 *0102 *12 *1202 *04 *0404 - - *04 *0405 *11 *1106
ENEL F %0102 *1202 *0404 - *0405 *1106
DaB1-1 DQB1-2 DaB1-1 DQB1-2 DQB1-1 DQB1-2
m Low High Low High Low High Low High Low High Low High
4 *0301/04 *0501/02/03/+ *0302 - *0301/04 *0401/02
51 *0301/04/09/+} *0501/02/03/+} *0302/05/08 - [*0301/04/09/+| *0401/02
11 *0301 *0501 *0302 - *0301 *0401
B AL *0301 *0501 *0302 - *0301 *0401
427 No H1404 H1405 H1406
DRB1-1 DRB1-2 DRB1-1 DRB1-2 DRB1-1 DRB1-2
HEE&No Low High Low High Low High Low High Low High Low ___High |
4 %0401/02/03/+ *1301/02/03/+ %0801/02/03/+ *0901 ¥0401/02/03/+] -
51 %0401/02/03/+ *1301/02/03/+ %0801/02/03/+ *0901 ¥0401/02/03/+ -
6 ¥0401/02/03/+| %0405 |*1301/02/03/+| *1302 |[*0801/02/03/+ %0803 *0901 ¥0401/02/03/+| %0405 - *0406
11 *04 *0405 *13 *1302 *08 *0803 *0901 *04 #0405 - %0406 |
ENZAF *0405 *1302 *0803 *0901 *0405 *0406
DaB1-1 D@aB1-2 DGaB1-1 DQB1-2 DQB1-1 DQB1-2
fEE&No Low High Low High Low High Low High Low High Low High
4 *0401/02 %0602/03/04/+] *0303 *0601/06 %0302 *0401/02
51 *0401/02 %0601/02/03/+ *0303 %0601/02/03/+} %0302/05/08 *0401/02
11 *0401 *0604 *0303 *0601 *0302 *0401
EDZL *0401 *0604 *0303 *0601 *0302 *0401
#3 ISXITBE
#47 WNol H1401 H1402 H1403
A-1 A-2 A-1 A-2 A-1 A-2
MHiEENo Low High Low High Low High Low High Low. High Low High
4 *0201/02/03/+ *2601/02/04/+] *0101/02/03/+} *2601/02/04/+| *%2402/03/04/+} %2601/02/04/+|
51 %0201/02/03/+ *2601/02/04/+] *0101/02/03/+| %2601/02/04/+| ¥2402/03/04/+| %2601/02/04/+]
6 *0201/02/03/+4] #0201 }*2601/02/04/+| %2601 *0101/02/+ *2601/02/04/+| %2601 |Ix2402/03/04/+] %2402 |*2601/02/04/+] *2601
21 *02 *26 *01 *26 *24 *26
32 *0201/02/03/+ *2601/02/04/+) %0101/02/03/+] *2601/02/04/+] %2402/03/04/+] *2601/02/04/+
54 %0201/02/03/+ %2601/02/04/+ #0101/02/03/+] %2601/02/04/+] %2402/03/04/+] *2601/02/04/+|
11 *02 #0201 *26 *2601 *01 *26 *2601 *24 %2402 *26 %2601
aLeUYR *0201 *2601 *0101 *2601 *2402 *2601
B-1 B-2 B-1 B-2 B-1
MRRENo Low High Low High Low High | Low High Low High Lo
4 *1517 *3801/02/04/+] %2701/03/05/+] 4001/07/10/+] *5401/02 4002/03/06/+|
51 *1517 #3801/02/04/+] %2701/03/05/+] 4001/07/10/+] *5401/02 4002/03/06/+|
6 *1517 *3801/02/+ *2701/03/+ 4001/07/10/+] *4001 *5401/02 4002/03/06/+] %4002
* BT * *40 *54 *40
* *3801/02/04/+ *2701/03/05/+] *4001/07/10/+] *5401/02 4002/03/06/+|
* *3801/02/04/+] * 4001/07/10/+] *5401/02 4002/03/06/+
* *38__ | * #2705 *40 *4001 *54 *40 *4002
[ #1517 %3801 #2705 *4001 *5401 +4002
BT C-1 Cc-2 C c2 C Cc2
4 *0701/04/05/+ *1203/04/07/+ *0202/04 ~%0304/06/07/+___||___ *0102/03/05_ +0304/06/07/+
51 *0701/04/05/+ %1203/06/07 #0202 *0304/06/07/+ *0102/03 *+0304/06/08/+
6 *0701/04/05/+ %1203/06/+ #0202 *0304/06/+ *0102/03 *0304/06/+
*07 *12 *02 e K8 *01 *03
*0701/04/05/+ *1203/06/07 %0202 *0304/06/08/+ *0102/03 *0304/06/08/+
*07 *12 *02 *03 01 *03
*Q07 *12 *01
ALY *0701 *1203 *0202 %0304 *0102 *0304
#27 WNo H1404 H1405 H1406
A-1 A-2 A-1 A-2 A-1 A-2
Mik&No Low High Low High Low High Low. High Low High Low High
4 %2402/03/04/+ %3301/03/04/+} %0201/02/03/+ %2402/03/04/+ %0201/02/03/+| *3301/03/04/+
51 %2402/03/04/+) *3301/03/04/+ %0201/02/03/+} %2402/03/04/+] *0201/02/03/+| *3301/03/04/+
6 *2402/03/04/+] *2402 *3301/03/+ %0201/02/03/+| %0206 | *2402/03/04/+| %2402 ||*0201/02/03/+| *0201 %3301/03/+
2 *24 *33 ND ND *02 *33
3 %2402/03/04/+ *3301/03/04/+ %0201/02/03/+ %2402/03/04/+ %0201/02/03/+ *3301/03/04/+
54 %2402/03/04/+ *3301/03/04/+} *0201/02/03/+} *2402/03/04/+] #0201/02/03/+ *3301/03/04/+)
1 *24 *2402 *33 *02 *0206 *24 %2402 *02 *0201 *33
AR *2402 *3303 *0206 %2402 *0201 *3303
B-1 B-2 B-1 B-2 B-1 B2
MiRENo Low High o High Low High Low High ow High Low High
4 4403/04/07/+ *5401/02 *4601/02 *5201/02/03 *1501/04/07/+ -
51 4403/04/07/+ *5401/02 *4601/02 %5201/02/03 * /04/07/+] -
6 *4403/04/+ *5401/02 *4601/02 *5201/02/+ % /04/07/+] %1501 ]*1501/04/07/+f *1501
27 *44 *54 ND ND * -
32 *4403/04/07/+| *5401/02 *4601/02 %5201/02/03 * *15
54 *4403/04/07/+| *5401/02 *4601/02 *5201/02/03 *1501/04/07/+ -
11 *44 *4403 *54 *46 *52 *1501 - -
Iy #4403 *5401 #4601 #5201 *1501 -
HEEENo C-1 C-2 C-1 C-2 C-1 C-2
4 *0102/03/05 *1403 *0102/03/05 ¥1202/08 *0303/11/12 *1502/03/04/+
51 *0102/03 %1403 *0102/03 *1202 %0303/11/12 *1502/03/04/+
6 *0102/03/+ *1403 *0102/03/+ *1202/08 *0303/11/+ *1502
27 *01 *14 ND ND *03 *15
32 *0102/03 *1403 *0102/03 %1202 *0303/11/12 *1502/03/04/+
54 *01 %1403 *01 *12 *03 *15
11 *07 *1403 *01 %1202 03 *15
avt YR *0102 *1403 *0102 *1202 *0303 *1502

3. Rt - HIEHER
1) 75 AMAER
Low-resolution v k%
£ U 7= i 3% B % High-
resolution F v M &M AL
eMERR, HICKHRIFTaE
CHRAF—FE—H LTz
(%#2), £z, £E5—F R
7B THa ey
AF—4EDFEITEL,
RRICHEIIERD s 1iein o
7zo UL,™2L, DQBlLow-
resolution DFERIZTHBWNT
Ambiguity D7 UL EITE
WA LN, ZHUdF vy
hooy FOENVNIZEDD
DTH>Tz,.

2) VIATHER
Low-resolution F v ~ %
FERLZERICBNT, X
KRTAE Y RTF—F
EDAR—HN 2 HREDH 5N
7= (&3), a>trHX
&z T I WITR

52—
ED
OH14011ZHBWNT

B*15, 47 TB*15, 38)

@H1402i12HBNT
Cc*02, 03 (orlb) [cC*
02, 03]

O DRk

F i DH1401 DB Low-
resolution M A 37 % [L#g
Uiz (£4). R—H0%
AU 7= iaa%iEB*38 0 5 P
L7237 514 —No4b,
46, 66 eTREREZRL



#4 H1401 B Low-resolutionXI7 (#k#)
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. 2) Hnoy hOoFy b
7'343—No 25 38 4 4 47 66 41 T Y LB 78
RIETIN BW4 | B*15 | B*38 |B*35/38/39| B* 15/40/47| B* 38/39/+| B* 27/47 72< Ambiguity D&
27 8 8 1 1 8 1 8 Lot ABC24 HICRNARET S
32 8 8 8 8 0 8 1 Lot ABC24 "REMEMNEW, -,
54 8 8 8 8 8 1 1 Lot ABC24 4HNHEIND T
3&;& 1 8 8 8 8 8 4 1 Lot ABC24 —A®HD, Hwo
4 8 8 8 8 8 8 1 Lot ABDR21 v hOF Y EEH
51 8 4 8 8 8 8 1 Lot ABDR20 T ORSERNLE

6 6 6 6 6 6 8 1 Lot ABC22 EFA BN,
3) 1DD7 UV false
#5 H1402 C Low-resolutionXA7 (#k#) negative 1IZ & U H[E
- HSRZRWEIA B - 7=,
7'543-No 75 76 77 84 90 93 95 false negative @ JE(H
RIETIN | ow*0z/17| CW* 03 | ow*ozisre| ow oz/157+| owe osrorns| CW* 17 | B* 02157+ R TH B 28 —
27 8 8 8 8 8 1 8 Lot ABC24 <A 7S5 —DE
wag| 32 8 8 8 8 8 1 8 Lot ABC24 B IEDIEME CTHEWN
Nof 54 8 8 4 4 8 1 8 Lot ABC24 AREENE W EED
11 8 8 8 8 8 1 8 Lot ABC24 Nz, =LA

2o ZHUZL, MfEERDT—F M5 false negative &
AbND, £z, MEESRETH > 2NodlD 7
TAR— (B*¥47) #HELLTWED, TS
TAR—I A — BN REMVEZ DD L
EZ 6N,

QDT

HBHiER DH1402DC Low-resolution MDA I 7 1T
BICEZRIZED SN o7z (D). Cw*l5IZK
e 5T S5A < —No77, 84, 90, 95IIHENITE
TR TH 50, No76MBEMEIC K D Cw* 030 HEE
L, No750551, No93MREEIZ K D Cw*0203FERE
T5, f>TTS51<—No77, 84, 90, 95Dk
PN RIZCw*02, Cw*03ICKBEMTH - T,
ZOR—FIHELDIATHDEEA LN

4. BIEESE, £&0
1) 751, 7S5A0&koa b YRX5—%
ED—FHEI1399.4% & Bk R E R L =,

B —< YA 75
— DRIEMRAF v
NTHBI=F v rNdD, Tk ES
HIC Y —< A 75— DREEHRET D &
MEELNWEEZ D,
£z, FY FPEAKDBRKFIZIVIRATIZBNT
PCROIMM DI WD D K BENEEh
%,
4) BN ROBRDEZICEDBIRYLEL T,
HEEDIZAZAEL D& L hH o, 12
NoAHETOY S LAERAWTHEERTAIZT
NSIEEETE DRSS, £k, 7Y
DEIMENHERZEMEL TBD, HES
DHDHFEILHT B RETH 5,
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Dynal RELI-A,-B,-Cw,-DRB,-DQBD # 5t

SIETO, B PR, EHEBT

VRRERAERAERY > Y — Wil - RIIEEE, “HEERAEMIERL, HLAREL > Y —

1. FC®HIC

Dynal RELINX, IfliF¥%% 1 E>2 JIZHNT A,
B, Cw, DRB, DQBAMEFIZF v MEITHO,
BEO—HAAT o4~ —ETO0—TZ RN v 7O
AEDRLUNORHE, KIGREREZTRTR—IC
REINTNVWD,

2. BIZEMERRE

7T AITIE, EEDHS/-7 6 flEZD S BA, B
2 43¢ (31.6%), CwidlEIZ 4 4 ERDS B 5
Migg (11.4%) THEAINTWE, 75 XTI,
DRBIZEIE 7 5 iz DS 6 2 4 gk (32%), DQB
WEIZE4 OBRDS B 4% (8.2%) THEMAIH
THBD, InsofEHRNsIREIN/-2a7—k
Z2H EITHmE L7z, RELIMEM 2 4 fizk O HigEE
WDOWTIX, 2 1Es% (87.5%) A/N—F> 1)<
—#tD9600F /2129700, ZFDHATTO AB1820,
FUNAKOSHI PTC-150, ASTEC PC-800%&f#fi L T
Wiz, X7z, DNAfIHAEIZ, 1 1E&EAT7 7=
D2, SSPUA Ny T —5hEEk, RFEIA v
U 3R, 70T —YKik3 Rk, AEZHI LA
E 1R, RHLERTH 2, s DEBD
DNAHH HFEDEVWIZE B F v FADEETEN
bDOEEZSNZ,

3. V5 RI

1) HLA-A

Low L N)L T OHEMRIT L TV, 24
DAHTDIA TR —EBHo = (F1), Y
7IVH1403D[EIZ T, A*2601%*2608 & OH|EH
HD, TO—T29THRMNED SNTEMEHE
Licle® EEZ S5N2, HI404DEIZ T, A*2402
Z2*2404 L DHEMND D, FO—TJ14, 150X b
Uy TRIGINS DFEALED IZANEZ SN, SO
—71, 2,9, 21, 25, 27, 29DKRJETAIAT2, 4
DI IEHERDER DI S |G I N Tz,

2) HLA-B

FEROERELIIRA THo- (£2), Lowl )L
TO—HKERIZ94.2%Th o 231445 D ¥ E 17 52
NHALNT (R3)., ¥ TFIVH1401TlE, B*1507,
blank & DEIEMNH VD, REMIZKEETO—T DK
ISR HENRETH o EEZ BN, £, F
v MR OBEAANHRRERICHEE LW -0HER
REEDEIZEHH /-, H1403 T, 7O—T6TH
BENERD 5N TB*40, *5402E DHENH D, F
7z, H1403, H1404®D[EZ TB*5401 &EB*5507D
BOSING — 2 DA —D 7= KB TE T, B*5401,
*55607 X /2 1EB*54, *55& DHEMNIFIH > /=,

#F1 RELIFA
A A*RELI 1]2]3l4ls]el7[8]9]10]11]12]13]14]15]16] v 20]21|22|23| 24| 25| 26| 27| 28| 29|30|31|32|33|34] 35
A24  ]2402/09N 6 10 15 I 22|23 28 32| |34 s
2404 6 10 14 17 22|23 28 32| |34 34
A26  [2601/02 1 8| 9|10 14 It 24 29]30 35
2608 1 8| 9[10 14 1 24 28] |30 e
A33  |3301/03 8| 9[10 13 1 21 25| |27 32 35
|sample NO 1/2(3|4]|s]e|7]|8]|9]|10]11|12[13]14]15]16] 1 20]21|22| 23| 24| 25| 26| 27| 28| 29| 30| 31 32| 33| 34 35 |A* A
1|H1403 6 6 6| 6| 8 6| 6 4 6| 6| 6 6 6 6 6| 42608 24
2|H1404 8 8| 8 8 8 8 4 6| 8| 8 6] |68 8 8| 42404 3301/03/04/+
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H1406Tl, B*1501, *4403&HEMNH D,
B*4403%HE 9 5 70— 7 THMED Kt HI A
5N, Y IINDaALIIx—T a3 nEX
5Nz, £/2, H1406(B*1501)DEE %
B*1501/12/19/+, *1524L¥|EMNHV, Jn
— 725 TRATADFRIENA SN, BiEE
HlEL e EEZ N, TOo—T1, 6,
7, 43TRA72, ADFHWKINERNEE D
JEEE D b MG SN T\,

3) HLA-Cw

TO—728TAO72, 4&FRIEDHEN
Ho Ty, [EE 5 M TDLow L NIV TOHKE
RiZ—HL T,

4. USRI

1) HLA-DRB

DRBOF v MILENERSN, FHE4LS
Jo—7 (0557 FO— JIdmE T
FIHERALRZN) OBDONHETRINTNSA,
F£773670—TDOHDEMEHL TWBEHRMN
£<, AR T4/ 0—T7&3670—T%
BERHL T, £/2, 2970—-JOHEZEN 1
fig% & o 7z. DRBDLow L )L TODHs RIT—
BLTWED, 4LV THE—FLAn
WROZM> =Y > 7IVH1401 , H1403,
H14041ZDWTHRK & MERE R L 7z,

B> 7IVH1401TlE, Fv h3670—-T70
BIETRIG/NY —> (4D JFRUCXDITHT
WBH, EIROMLHFICE > THRENREST
VW=, DRB1*0101%713*0101/04/05 & [H]
U -MEER1E, SEICDRB1*1202%¥# L,
2/ 70—71&£30TDRB1*0101 %/~
0101/04/05Z7HIE Lz &EBbnsd, Lnl,
70— 735DRB1*1202D K is E B> T
W57 HDRB1*0102D A HEM BB E TE T,
RELID A TIZDRB1*#0101/02/04/05& W15
m& &35, FEBO2zkidikE OptAIC
K UDRB1I*0102&LH|EL =L Bbnb, Fv
M5 70—-THEBEOENTH >z, HAA
IZIIDRB1*0102IZ A5 N7 =DHIEN 5 R
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BENTUED AREENH D, ke
D THERT 2HEND 5,

H1403 (%5) Ti, Fv k3670
—JOEETTO— 7350, *
xEHEZEZ REL -7~ DICDRBL*
1101 & HiE S Nz E B B fEak )t
Hol. HAANTIEDRB1*110625Z
<HIZLrAshinZ Ens, Hn
IAAMBoOTEDHEZOENDN, Bl
TRHEOBRETHAEARK S B X
TBOEEBENSLETH S, Fv h45
TO—TbEEOERTH 2. T—
% > — K ETIIDRB1*#0404 & H|E L
TWwhkhdn, &m#& o ZIZ
DRB1*0405/10& 72> TW/= DT,
LI A EDHEZ 5N,

H1404 (%6) Tix, Fv b45~
O—7JOREZETTO— 730D KEA
SO BRI DHIEMRRNA S N,
70— 730D K IEAFTHNDIEF v b
3670 —J THRIKETH - 7=,
DRB1#13/14EWHHERIZF v b &
HE#ENTY 7 &b 0EEZS
Nz, Fvy r3670—-J#HT
DRB1#1315 & EIE L gk 0,
HEENY 7 NMZL D 1 HBHOREEMN
DRB1*1315T®H > 7=,

2) HLA-DQB
DQBORERM, % 4 Mgt T~
T—EHL TWi,

5. EE

Dynal RELIIZ, HEiE3:E, DNA#HY
HIEZOND 5T, BAFRERNES
NTWk, 7Oo0—-JI2&> TREAD
FNDHONHA LN, HEICEKNY T
SREBLIZENEBEZOND, N1 T
VFAE— a Dk, KISERE, X
KU w IONEIRICEEL TWAhER
<HERRL, SRR, ZERMEIHIBL D

#&5 RELI/36-DRB

B4'

B4

01

01

01

01/02

B3'

B3

02

DRB1'

1106 J02

11

1101 }0202

1101

DRB1

Joaos/

6|04
8] 4|oaos/10

4]0404
8] 4]0404/05/08/+ [1106

8] 2]0405/10/28/+ |1106 J0201/02/03/+

35

6

34

32

32
32

31

31

30|

30

28

25

24
24

24|25
24
24
24|

24| .

84,6

23

23

21

20

18

14

13

12

10

11213]4][5]16[7]8]9(10]11]12]13{14/15]16]17|18]{19]20]J21|22]23|24|25]26|27|28]|29{30]31|32|33|34|35]36|

112]3]4]5)16]7[8]9|10§11{12]13]14|15]16]17|18]19|20}J21|22]|23|24[25]26]|27|28]29{30]31]32|33|34|35}36}

36/RELI-DRB
04011/012/13/16/2

1/26

0403/06/07/20
0404/08/19/23/32

0402/14

04051/052/10/28-30]

0409

11011/012/041/042
/15/24/27/29

11013

1102/14
1103/11
1105
1106
1107

B3*01011-014,0104
B3*0201/02/03/07

B3*0301/03

B4*01011,0102-
0105, 0201N
sample NO

H1403
H1403
H1403
H1403
H1403
H1403

DR

*04

*11

DRB3*

DRB4*

1
2
3
4
5

6




B4'

B4
01
0101/
01
01/02
01/02

B3'

B3
0301/
0301/
0301/03

0301
03

DRB1'

1302/
1302
1301
1302

oo} of ol ol of's| aJoaoz/04s08/+ |13/14

DRB1

4]0405/10

| 4]0405/

44] 45
8) '8 e} 2| ] -8}i3] 2]os0s/

B8}

"l sl e} 2 6l 's's] a|oso2s03/06/+ |1301/02/15/4
“ofolofaliofof'a] olosos/10/28/+ |1302/01/16/+|0301/03

33

32

131

30|
30
30
30
2,4

29

26

25
25
25
25

23
23
23

22
22

21
112[3]4|s]e]7]8]9]10]11]12[13]14]15]16]17[18]19]20021]|22]23]24|25]26[27| 28] 29] 30 |31]32]33|34|35]36]37]38]30}4cf:

20

18
18
18
18

17
17
17
17
17

14

13
13
13
13

12

10

1]2]3]4l5)e]7]8]a]10f11]12][13]14]15]16]17]18]19|20]21]| 22| 23|24 25| 26| 27| 28| 29] 30 |31]32]33|34]|35]36|37}s8)a0]acfailsz}s}sa| 45

45/RELI-DRB
04011/012/13/16/2
1/26/33/35/38

0402/14

%6 RELI/45-DRB
04031/032/06/07/2
13011/012/021/022
/16/28/31/35/36/3

9/40
14011/012/07/26/3

5/38
B3*0201/021/023/0

1405/14/23/36/37
B3*01011-014,0104
3/07/09/10/11

0404/08/19/23/32
04051/052/10/28-
30

|83*03011/012/03

13031/032/033
1304/38
1305/42

1315

1344

1402/06
1403/12

1404
B4*01011,0102-
0105,0201N
sample NO
H1404

H1404

H1404

H1404

H1404

H1404

H1404

DR
04
*13
*14

DRB3*

DRB4*

1
2
3
4
5
6
7
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fiti= COMRIBLETH
%, DRBTIZ, Lowl
I TORRIIRIFTH -
7=, B> 7IVH1403
IZBWTDRB1*11%%*13
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Hot, LnL, 4% T
DEA Y TROARYGIZER
EBEDYA TIDh, En
DHIEITIIBRA N B O il
EEDHHANBETH
%, fERKFIIHEL T*
DHEME, 2H7, 4H#5, 5
MITORLHE, +OfFRK
EDEWN, /-, HEEMN
1 7UNDAHDEE, b
S—HDT I DFEHR %
) F£721F T2 0%
Fha LRIk > TRR
SR AENELSNT
Wiz, [d—F v N Thik
ROKXENEEEZETH
0, BRSNS 7 Bk
BREITESLEEL B Z
ENTRIND, B,
BRENS OfWEbYE
ORBHHD, bR
TNRLEOHE—ITEE
ThHhHEEZD, Fy bk
BHBEEMRTY 7 NMIE
ErEi3EEINT, £
BOMRENEFIZIND D
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A4 T A PMHLA-SPP*+ v ~DEFH

ZHILRE, EWRmd, KF &

BEESLERR R AR AT, i - B4 S i

1. (FU®IC

A1 T A hHLA-SPP(sequence specific primer and
probe)ifi, IBIERMBNIAIR & U TAmpdirect™ (BRI
St ESEBIER) ZMHAL, DNAOHIH B X UK
HMEITH LB 2MEZDOEEMHATEH L%
B#HMEdT 5,

A, £ 1S PCRICE W THIEMBIAIR O &
7 F T, HLA-ABDRBID&MEBD T/ 22T
7Y IEHOEREREN TS —2HWTH
%3 %, 20d pCRTIE, 15t PCRTOMIREY % 85
HMELT, EFFUMEREN TSR —2HWE
SSPIEICK D S 5ICHEIET 2, MHTIE, RFENS
O—7%&EMkL7=& Tz, 20d pCREEY %N
ANATUF A4 XL, HRPEHA ML T RTED >
EiEEIE, REEZHRML THAEI®/Z%, 450
nmm THRAEZRIET S, #, F7UINIYALEST
WHERATA2RBEN TSI —BXUEREN TO—T
¥, HLA-AB XU DRB1TIl316%E, HLA-BTI332
BThd, £z, N1 TUF (- 3 1337C,
304> TliEfT U7z

2. BMER-AE
%6 [[HLA-QCTU—27 > ay JIBMLEZDX9

MM S INZET—F 2 S &ML, &
T U EDOBMiEHREDNFRIE, HLA-ADS 7 fi
%, HLA-BA'5 fifii%, HLA-DRB14 [z TH -
Teo 7z, FHEICHELRAROKIEE (OD) %X
a7{l%k. 972bs, A3 830D 2.000L4 k,

Z 37 610D 1.000~1.999, X237 430D
0.500~0.999, Z a7 2i30D 0.250~0.455, R
a7 130D 0.2508A F & L7z,

3. ®BR

B7 VI B KIS DWW TTable 1~3127R
U7z. &TablelZBWNWT, REMNELIIERENK
nERUED I EEZAT7HINC ERIZTRL, &5
BT VIVORIBHIIDOWTIE, BTV, A3
T DHRRAE &2 OHIFH, BN D D WIS R
DU L)% TRITRU T,

HLA-A 7 UL 2RI BT 2 IR DEIS
W, BT, K672 TR bhbINnics v TL
(0.7%) T, ZORNIF\HETH >, L,
BRHOSICBWTR Y 202 RLEZY T
VIS 2 &R (2 /E3%) b o7zhl, THUIA*017 Y
WEDKIETH o= (Table.1),

HLA-DRB17 U)LIZBIT B EFEERNKIGE, 5
4 bk, %384 TN TELBEDRMNDZ, L
U, BERMKGIZBWTZ T 2 D@EBRER G ZR
LD T3 & H-> . ZDWNRIIDRB1*04
D2T) (21Eiz%) EDRB1*120 1Tl (1
ig%) TdH-o7= (Table.2),

HLA-B 7 U IVIZHBIT 2 IERFRMKINIE, S5
figk, #8427 T)LH21 T T)L (2.5%) TFBDH =,
FRHEOKICTHBEEZE L ZKBIE8 U TILT,
B*1517(63)& A9 %4 > 7)VHI401LIZB W TR
77. WERIZ, HLA-B*58, *59M307T)LD> HB%F
nNEN4o ), 3TN THo. ZHIZIENA
TUFA Y- a0, B*1517(63)DHEIEEY)
N B*58, B*59D O —J ERERNLIZ-DEE
A%, £, FFERMKIETORBEMNERBIZ
B*3801 %A 9 5[ UH1401 TR 5TV (5
Mgk 2 TTHRHTERM o2, ZhiE, AFv b
MEANICFHZB*38011ICTliER<, LDRE2S
—78B*3802ICDAITKHIE L TWBHZDTH 5D, &

2



Table 1 Reactivity to HLA-A alleles of 6 QC samples by PCR-SPP

Participant: n=7
Probe:n= 16

Score 8 6 4 2 1 Total

Number of wells
with specific reaction 57 12 13 2 583 672
Number of wells

with nonspecific reaction 0 0 0 5 0 5(0.7%)
HLA-A *01 *02 *24 *26 *33
Number of wells 7 21 21 21 14
Median 4 8 8 8 6
Range 2-8 6-8 4-8 4-8 4-8
False negative 2 0 0 0 0

Table 2 Reactivity to HLA-DRB1 alleles of 6 QC samples by PCR-SPP

Participant. n=4
Probe:n= 16

Score 8 6 4 2 1 Total

Number of wells
with specific reaction 24 7 6 3 344 384
Number of wells

with nonspecific reaction 0 0 0 0 0 0 (0%)
HLA-DRB1 *01 *04 *08 *09 *11 *12 *13
Number of wells 4 16 4 4 4 4 4
Median 8 8 8 8 8 6 6
Range 8-8 2-8 4-8 6-8 4-8 2-8 4-8
False negative 0 2 0 0 0 1 0

Table 3 Reactivity to HLA-B alleles of 6 QC samples by PCR-SPP

Participant: n=5
Probe:n= 32

Score 8 6 4 2 1 Total

Number of wells
with specific reaction 19 16 11 5 789 840
Number of wells

with nonspecific reaction 3 3 2 7 5 21 (2.5%)

HLA-B *58  *59  *40e1n! *15@2) *27 *46 *54  *3801
Number of wells 30 30 30 5 5 5 10

Median 1 1 1 6 8 6 4 1
Range 1-8 1-8 1-4 2-8 2-8 2-8 2-6 -
False negative 1 1 1 2 5
False positive 4 3 1
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512, BFEROKIETOBBRMERIGE,
B*15(62), B*27, B*46IBNTEN
FN1oT)V (%1 M%), B*54TiE 2
oV (F—ha&) #BDk. —FH, %
NLLSDOB*44, B*52, B*40(60),
B*40(61), B B*1517(63)& DK Tl
BREERRIZERD T, FXa37OHR
EH6~8LEIFTHD .

WEEZE DR EDENITDNT, A,
B, DRB1Z &IZHs L /=,

ZMILE TIOR8, A, B,
DRB1IXRTIZBML =DIX 3 HEg% DA
Tholz,. MEREOEDO—T XD
237 (&) dEhzThAo—H R
7.0 (5.8~8.0), BO—HZ6.0 (4.8~
7.6), DRB1O— 7 26.6 (6.2~7.4)
L, BO—HAZ-7UIVEDOKBHENE
HIK<, HERFAOEHZaTIIHITS
DEZFDE, TOERELT, ¥—
RNNYA T T —ORERENDHEEICEK
STIHR#ETH oD EZEZ S,

4. £&0

1) A< A4 5 X bHLA-SPPIIT K %
HLA-A, -B, -DRB1ID&Y 1T E L JHE
RS, FiBO—hH 20— 7 UL
& D DR > 72,

2) 7z, allelefld 2 WISHERFITA 2
7 (RibEE) KiEsD2ENRHLHN
7o

3) HAENIZHZY U)IB*3801%B*1517
(63)Tlid, ARMED 2 WITIERFEBK
INERETHIEND D,

4) ROBMEDEMREFME & LT, ¥
AO7E6LLETHD, EEFHAKD
N 775792 R < BB R IR
PNEY NN

5 kNS, REIEIHAANZHGEL
7zLow resolutionif & U TOHLAY 1 E
CUTCEREREDNS,
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PCR-MPH® ¥

Jnjig

]

BB+ F0BEy—, REZR

1. [FC®IC
FEAMEDr-SSOIC X BHLAY A ¥V F v ~
PCR-MPHIY, 5 kKiEAF U E#H TS5 1~ —%H
WTHHDBEEFHEIBEAPCRIETHEEL, 2 DHEiE
MexAt oL —hCBEELETO—-TENT T
DA XIH, SERBEERTED > 2EFF >
EHALUTHREIE, BACKIONA TUY AL XL
HEIEDNAZBRI T 2 5k TH 5, Fv hOREED
FEHEITEE TClass I L UClassI &HHT17HED
Fu bAHHRINTNS, HEIZOWTHHERY
TR R—FEINTBOARGICHENTETH
%

®1 ERARERUS MY

2. BIRERR - Ak

ZIMERII L6 CThH oz, HAINEF Y b
DEEKR OB INERRER 1 IR,

S EMNSHFZIIMPH-20F v M ANb - 72729
IZ, Class I 13fJH, ClassI 10fEEEFERF Y
DOREFENEA -0 (FEE14FESE), T— X
NZMPH-2DF v ME, 2@ TA—=H—n5 DKt
MOEBERTHOHIRINTVEHD TN
7zo E7=, MPH-2 HLA-A, B, DRDSMiZ1+Fw K
DAHDIRHETH D BREF DX RN S IIRRS L 7=,

T0— 7 ORISR T HIERE RIS R —BiH >

TREEOF Yy MlTDWT,
JOANA TIVF A= 3

Class I Class I > (PR oz &U‘f‘?
B e o misgs e BOESNERY = )| f/ RS & R A L 7
HLA-A Low 2 ¥’ —vh7—HLA-DR Low 9 R
MPH-2 HLA-A Low 10 MPH-2 HLA-DR Low 8 BB, RHOMRELES X
HLA-A2 High 7 HLA-DR1 High 4 DD F v MZDNWTIIEAF
MPH-2 HLA-A2 High 1 HLA-DR3/11/13/14 High 6 Gt E R G4E .
HLA-A26 High 7 MPH-2 HLA-DR3/11/13/14| High 1 BREARNE SN TN,
MPH-2 HLA-A26 High 1 HLA-DR4 High 5
HLA-B High 2 MPH-2 HLA-DR4 High 1 3. RS- HERE
MPH-2 HLA-B High 10 HLA-DR12/8 High 4
HLA-B5 High 1 MPH-2 HLA-DR12/8 | Hi 1 1 ) HLA-B (%2)
HLA-B15 High 6 HLA-DQ Low 3 [Fl—fes% (fEER&S15) M
MPH-2 HLA-B15 High 1 (10F848) - 1im = S
HLA-B40 ” 5 SfeHEInizsy—4% T,
HLA-C Middle 4 H1401®dNo.17, H1406®
(1318%) No.20iZ ARG A B Tz,
. -
%2 HLA-BO RIS LHE LS AHLmluNmuwmﬁﬁ@%
— pr S2HTHEIEB*391C 725139
RAES| B

10[11{12| 13| 14[ 15|16 18119]20( 21

B-1

7Zh, B*38AVHIETE TS

B-2

8 6

H1401

*3801/02

*15

DIIODEO0.45 (cut offfE0.35)

8 2|8

*3801/02

*5701//+

H1406

*1501/02/04/+ |-

ERISERTWED, Z0S

|| |[o]w

o || |w|

o |s|lo |
o ||| e

56 2

*15

O—7%2&F& (BHELL0)

(RERI7—1>ZETRR)




3 MPH-2 HLA-BD R IGEHEHR
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T, TOHRTATHERL

aw s s Fa-—INe nERs ZF v M, —FHooy
1|2|3]a|5|6|7]89]r0f11]12]13]14]15]16]17] 18] 1] 20]21]22] 23] 24 Bt B-2 LTH 2 oo
s ofeza| 8 [ 8 sls|s| |8 sls|s]s 8[s|s a4 54 b2 fEH ) D’_ #H
47 |88 slals| |s sls|s]s HAE 44 45401702 v DS IXHEOREE, B
H1406 i 8 8|8 8 8 15 N Vi 1\171[_5%753&&33’1’(@
| o7 ]s 8 8|8 8 s]s 15 -

(RIERIA7—1IEHTETR)

7%, LRE2DDT—F%EH
LWwhy bFT7EICES LA

%4 MPH-2 HLA-DROD RIS EHIEHE R HETHREL TH=,

T o nERs H1404DNo. 16177 v k47
71&&1 2|3 : 5|6|7]|8[9]10]11|12|13]14|15]16 187 18 1:2021 zzzaz:*04 B-1 i B-2 {1.312 3% L OD{E0.8 D 7= &
S 8 s| |s]s 8 [+04 - T EHEINDD, D fiEH
ounl [ o[ 8 of ol Dol lebo DWBIR D RIS BT S

H1403 | 26 8|s 8 6| |sl«ls]s] |sl|+oa 11 B
60 s8] |4 8 g |slels]<| |slxoa 11 D, A=—HN—ICHHRL &
1408 THER] 8|8 8 8 8 8 8 [*04 *13 el 5]3*44‘:5@' I/’C}ilfr}'ﬁﬁ\ﬁg

60 8|8 8 s |8]sls 8 |[+04 13 - - o~
(RBARI7—1XEBTER) e 7’ H— 7 T % 6 - t ﬁ) :fé” Eya
Lk, AF¥y h2FERAL
&5 MPH-2 HLA-DRD i & ¥ E#E R TB*44AEON 2 H AW,
P Fa—TNo HERE No.l16D 7O — 7 DO Ktk z#
N t12|3la|5|6]|7]8|9]1011]12|13]14|15]16|17|18]|19|20|21|22|23|24 B-1 B-2 BLTCHET 2 0END D EE
23 8| |s 8 sl6]s]|s s 09
2 8| |s 8 8| s]s|s|+os %09012 bz,
31 8| |s 8 8| |3/ s [+0801/02+ 09012 H1406MDNo.2213H v R4+ 7
a 8| |s 8 8| |s|sl|+s 09

H1405 p T ; ol Ts fomorons P fE1.11Zx LODIEL.OD =ik
56 s e 8 8] 2|88 s x09012 BEXnhizhy b A TETIIEYE

60 8 8 8 212|8)8)8]|8|(*08 *09 b: fci O ﬁ:ﬁ%gcit;ﬁxj 71,:0
66 8| |s 8 s| |s| s |+0801/02+ £0901 BB ABREDZ DT —I
(RIEAI7—13ZETER) , -
*08DYOR - INATYH{ =23 B [ TZ%*U%VG Li F':ﬁ%Eli 73\ 75\

LTHE L E B3, .

H1406 ®DNo.203BBHEDHETH, 2HHFEIX
B*15 & e & VHE RS R ICHEIX I 5 7z,
No.17, No.20WINbT7I B —H»H 2 AND
IO ZEEZSNRNEZD, SEORBEEIIEEER
EMA T DWHERT D TRWEBICRET S, 5
DTNV ENRERTREZ oD EHZ 50
5,

2) MPH-2 HLA-B (%3)

Fl—hEsk (MEkF=47) roRHEINET—%
T, H1404®DNo.161{%k2MH:, H1406DNo.221214
Bt is 6 7z,

4B OMPH-2 HLA-BF v M3, T—¥Z2#EHL
Z10fEs e THRBERE TIEEO Dy AN

3) ¥—>J/15—HLA-DR

¥ —>715—HLA-DRIZ, B8N 7 ZRBREH
WHFEHINTWSHETH D, HEIRITDRAN
B XD RINT NS 7283, JE4, DR*04 (No.4)
DFO—TDRIEHENTTNZ EDHEHINTHD,
LEODOF—FIZBNTHDR*04 & D K PEATFH N
fEFANH 5N, KIZDR*04NT O DB EITENN
SHEIZALNTZ,

4) MPH-2 HLA-DR (%4, 5)
RATPBVWTHERBZBZCOITHBBENZ S AN

oo BEENA SN T O—TIZONTIEZ O AN

EZAONBNWD, BRI EEFIESMEL 72
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%6 HLA-DRAD K IGEHITEIER

7a—INo

HEER
RAE S| M

5/6|7]|8|9]10|11]12 B-1 B-2

15 *04051 #0406

52 *0405 *0406

H1406 | 54 *04051 %0406

srlols|of—~
|| s |on
o |||l s

56 *%0405/28/29/30 [*0406

o |ow|ow|o|o|w

o ||| o |
o | | [ o
@ | | |[w |

66 J7|s 8
(RIERA7—1EZBTERR)

%0405 *0406

ow|lo|lo|o | o

27 HLA-DR3/11/13/140 R EHIELER

6) HLA-DR3/11/13/14 (&7)
H140313No.12?D 7 O — JIZDR*
110607 O ARG H B T &8,
A—=H—KODT7F T RAINTNWR
Mo 27212, No. 1212 B Rt %
ARLULEBBIIHEREBDIZ
DR*1104 & HIE L, HIEMREICK
—EBRELTLESZ (HL, B
BERZIETaA BRI T &

—HKLTWR), £/, a>t>H9

254 7ODR*1106ICHEXNT

262000.045ABB 11

WERRIZDOWT bz EF 1513,

ODfE1.69& 1w A 7T > T

W5HOD Y 0 RSDHEEL RS

Za—7No No.12 OD{i§ HEHER
BRNE S| M
1]2|3[4|5|6|7|8]|9]10[11]12] cutoff2.05 B-1 B-2
15 8 8 1 1.69 *1106
42 6 8 2 039 %1106
52 4 6 4 411 1104
H1403
54 8 6 8 2.05 1104
56 8 8 8] . 268 «1104/25/35
66 8 8 6 203 1104/25/+
(RIERA7—1EEATERR)
*1106D2AR - NATYH A —23>
#£8 HLA-DQORIGEHIEHRR
: Za—TNo HIERER
RINE S| MR
1]12|3|4|5]|6|7|8]|9]10|11 B-1 B-2
42 7}e|s6 6 03 - %2001.11
H1403 | 54 688 8 [%0303/ %04
56 6|88 8 [*03 04

(RIERAQA7—11EEATER)

EZA, PFEEY Y NERY FETRAEL —F—
EZHFEAL, YTaTV ) TEBLTNEENIETH
S, WENATHRIZDDT I ZHIVETRZ
ENBERTHRELBGETHS EEZ 5N/,
Z5TIENo0.220D 70— JIZDR*08D 77 10 & [T Jiis
BHLNBD, OISO TIZHERICHIL
THOMEIZZ RS ho 7=,

5) HLA-DR4 (3%6)

Mgk FE S 66 DNo. 1AM TH 548, No.liZ
TR RBEDOTFNTO—-T ThHol-/-0, U o—
7T D5 —4% 0DfE0.34 (hw b4 T71#E0.35) &5
v A TEITENZ En S, HERICIO—-T DK
B EERETHINEND-ZEBEbN, BL,
No. 1R TH > THAHTHIE TIIAR—BITA 5k
no e,

N7z, MERFEF4212 DWW TIZODIE
MERIBRETH D0, YLk
WCHERR L= & 2%, 200044 H i
RUINOFy hzFERALTHD, &
EOLENHERIC KL BBRETH S
LEbN,

RESHIZA—H—XDNo.12D
70— JIZDR*1106 DR B8
mENn, 4EOF—%MMn50D
E2.0/iIC7R 5 Z &ML, B
RDAy bATE2.05TIE 7 0O R RKIENTTNERIT,
BRREICRDZENEZOND D, Iy bETE
DHE (K<T2) bHETHHELEDNEZ, HL,
No.122MARMEDHETSH, No.3ENo.6D TO—7
MEEEDB X, No.llhNo 120Dy — >
ULinanie®, HEIRAZERBTESEEZI5N
5,

7) HLA-DQ (3%8)

g% F 5 4213No0. 7D 7 0 — T ARtk TH E i R
MA—FTHoMN, INH2001FEI1ATNDOF
v hEFERLTED, MEOHENRERICKL S HBE
HTHDLEEZ N,

4. F&O
1) 2KMIZPCR-MPHIZZZR EN/-HAETH 0 H
FICHEEII /RN, AFy NEITOY L



JCRTEEPLETH S EEbN 5,
HEICE L TME¥EM T 1 €2 7 LRk, 7
O— 7 DRIGMEZIER L T BENDH S,
Vel ERET 7 IV OE T EEZZITRT <,
TERICE T ORHALETH 5,

AEICET 5 0 — T ORREBEEA—T—»5

2)

3)

4)
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DUTIVE A LIZEFBEROEHIRD 5N
5,
F—=FBAAT —LLTWBH, TOHRENE
WD O—TORISENMEREL TS, X
a7 —LOEEEZBETIHEND S EEBbR
%,

5)

%/ FHLADNASY A EFF v bDFEE

GiHEL, NFUT, MEEK R

KR +Fmigt > 5 —

1. [FCBIC

F J FHLADNAY T E> TFy M1 70
71—~ %M LZMRHA (microtiter plate reverse
hybridization assay) EZREETHHIETH S, 5
BeLTE, NI TUVYAE—2 3> &37CTIT
5T ENTES, #flE, HLA-A, B, C, B40D4f&
EMNdH D, HLA-A, CHENEFN237 10—, HLA-
B73131 70 —7, HLA-B40A3157 10— 7 D#ERL &
o TW5, RIGEIZDWTIE, HLA-B40IZ&T
D7 UJ)V%E, HLA-A, B, CIZHAATCHEHEERX
57 V)LD KERS) Zmedium/high resolution THE HY
I B ENARETH 5,

2. BNKERR - Ak

SE, F—FZRHBI NS MMERE7 5
(HLA-A, B, C : 3fiiz%, HLA-A, B : 2fig%, HLA-B,
C: 15E3% HLA-A: 1fEs%) Tholz. O—h A
T, HLA-A6MEz%, HLA-BAY6MEZ%, HLA-CAS
A TERDBIMBH 0, BRIV TAaATLEN
& 70— 7 ORNET— 4 2D L 2.

3. R - FIEHER
%1, 2, 3ITH/HO—NADRIS EHIERRZ R
3_0

1)HLA-A

AO—HZIZBNTIE, 7 UILDOREIEITEND
HHENDHDD, FEER TIIMERMTOMERILR
Mok, 70 —TDORIBEITDNTIE, No.l4,
IS5IZBNTETTHOEHRIERD O R EN S
5N/z. RREEIZBWTIE, 2 TY > TV fifk
AEEEDOH 5T VIV E/ TRY > TERRT 5 s,
Fv hOHIERA IO S L (4 ) FHLA-DNAY
AES T RAT L) TERINZIBRAOHEAEDE
THE L TS HEHRND > -,

2) HLA-B

BO—HZAIZBNWTIX, AD—H X EFEHICER
RIGEWRA S NN, HIERERITHEIZRN D .
% 70—7 ORISR, No.ll, 18,280 7/0—7
MR AEE DD, No.12, 14, 270 F0—7
LB WENDSH o 7z, £/ZNo.260D FO—
TIBWTIE, TUIEENDD, BAANDHDHE
FWERIAIA SNz,

3) HLA-C

CO—HRIZBNTIE, RELEDEWDSMIEKRIZ
RIREIL /2o 7=,

4. £&®H
BlCRERBEAD LS, 2FNIE&o—h2
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PCR-RFLP;E D f# R

BAER FINET, ST

BIRIBSLEAETUEDTER, HRNERA (BESEXEE 5 —)

1L.IECBIC
PCR-RFLP{%(Y, HLATEIKIZBWTDNAY 1 E >

T DB RKAIEE © 72 B/ S fE TEAEE ISR

HEEI<EGNDZENSG, BRHAEDEDTEK
Z ODWRBECREZTHHINTE R, LrL,
WHODHLAMELEZEB R TRRIND 7 U IILEIZ
& REERICEEM L, PCR-RFLPZETT UILLNIL
DA ETIHRNT 5113, bR T T < —ff
AT 2HIEEBEEZFEHL T LENH S, 5,
RFLP:EZFEE L =& Omhick D, Thth
DId% COMBERCHIEZLBRFA TSI ENTE
7=DT, QCOHMBERER O THITT S,

2. BhKEsR - ik

O —h 2 B O FI a3 8 % & 1125% L 7=, PCR-
RFLPiEIZQCOHE R DRI E T — & DEINATH
#is/=, 4ET N TORFLPIEM FfERICHN LT,
RFLP{EEM T OMITHER, REEOHRK, REMA,
FRTI1~<—, FIREBRFCOVWTHEHRIITHE
211077,

DAL DIAE T ZERL - sk D 4 e
ot#,@ﬁwtbvﬁﬁﬁﬁ#bi%ﬂbto

B IAMEV THRRUVBRHENER
DRB1 X% UDQB1IZ BT BRELPIED Y A ¥ 2 ik
B, ShERMoMEINEEREEICESLTEN

% 1 PCR-RFLP &M {#E AR

RFLP { FAHEE% bRl {E AR
o—hR S -

MR A% HBRE DRLab SMITEST
DRB1 75 20 27% 12 3 5
DQBH 47 16 34% 13 2 1
DPB1 14 14 100% 9 2 3
AB.C 7 4 6% 4 0 0

FNE2KR VLR L, 7238, DQA1KXUDPB1
OWTIFFICHERSEEINTWEZDTHIEL
7zo

RFLPIEIZ B FKFAETHEA L TS HEERNZL N,
TNTNORERTHER T 1 < —HlfREER DR A
BOENERLD ZETMA, BITCERL TS
EZDMAEF O Nomenclature 7 U JUIZ i L T B
KX TENT LOMBENE L BIZDD, &
MERDY A ¥ TR %Z T 5BICi3 T2 iEE

% 2 PCR-RFLP i%I-&% DRB1 DAAEV TR

R FIL1 T2
sIn SAELTRR R FAELORE  WER
0102 9 1202 19
0102 181202 16
#1401 1 12021 2
12 1
0404 9
0404 12
0404/23/32 3
#1402 0404/13/23/32/37/42 1
0404/23/40 1
0404/13 1
04 1
0405 9 1106 19
0405 121106 ry
0405/24/28/29/30 3 1 4
0405/09/24/29/30 1 1104/06 3
41403 04051/053 1 1103/04/06 3
04051 1 1104/06/34/38/42 1
04 1 1103/04/06/25 1
1104/06/38/+ 1
1103/04 1
1104 1
0405 9 1302 20
0405 12 1302 16
0405/24/28/29/30 3 13 2
#1404 0405/09/24/29/30 1 13021 1
04051/053 1 1302/23/30/31/34 1
04051 1
04 1
0803 8 0901 5
0803 120901 12
#1405 08032 4 09012 2
08032/10/12/14/18 109 1
08 1
0405 190406 19
0405 110406 16
0405/09/24/28/29/30 2  0406/20 1
0405/24/28/29/30 2
#1406 04051 2
0409 i
04 1
(0410) 3 (0420) 3
(0411/17) 1 (0419/21) 1
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MILETH 5,
(1)DRB1

— I T — TR RHPCREEFH I N TN S
7%, DR4Z ) — 7RDR52BEE 7 )L — 7 ClI g
NDTVUIINEN=D, DT I —T & T
NEMERDZEMIIH D, SEOY > I T
#1402MDDRB1*0404, #1403, #1404, #1406
DRB1*0405, #1403MDRB1*1106IZBW T
ambiguity DI EN L Aoz, FiZ#14060D
DRB1%0405, *0406\7 O#E&EKIE, #HIEBEZD
HABGDERE TR CRFLPXNY — > &1 57 Y
IWRTY ISFEET S (DRB1#0410,%0420 % 1f*0411,
*0419) DT, Sacl+Hph I °HaeIl +Hph I %038
IMOHIREERNIE NN EE /25,

SEOFRHEIX, #1403DDRB1*1106 %
#1103/043 5 W 3*1104 & L =R nznz
NIMERD o /2. *1106E*1104135F % TIIR BT
BHIRERENTZNDTI104/06 L H|ETRETH
D, RKELLDIXEFZX S, £/2, DRB1*0405%
*0409 & HE LR EE, HIBREESEMnlI TOIN>
RINE — > D HENEHERIN D,

(2)DQB1

#140512HB 1 TDQB1*0303%*0301 L4 L 7/~
JER DS LIEER & > 7z JREIVIRFLPD /N > RHo X%
EHICHAZICOMNDST, HEEXEZTSLTH
TLEOEEWSIHIHBIRIZATH > -,

X7z, DQB1O—# D7 V)L (DQB1*0201/02,
*0301/09%%) Idexon3ZfEHT S D ENDH B, #1401
P#1403DODQB1*0301TIZF & A E DR M
*0301 EEZE L TWABA, EBEIZexon3 &R L T
#0309 BEEL TWBENIFRHTH 5,

4. BHEDORERURFLPEDMES S F S
R AR U 7= BRI E DJRK &, RFLPHED [
B, FIRZRE LR ERAUTR U, BHE
DERELTRORERDDIL, FHIRREEDLES
DEBIZXTHD, RIFIKEK> THELU %partial
digestionZZF 5 & THILL L DIk AREER L T,
FEREDEHET DD, EFELTVUEN ROK
KD LBREENNDLETHD, SBEEORMEEZHE
B DI EDOHEBENEZLBOMERNERML T\,

% 3 PCR-RFLP k(=& % DQB1 DAAMELTHER

. 7L FIIL 2
YoIn S TRR R SACLIRE  MBR
0301 16 0501 16
0301 13 0501 15
#1401 03011 1 05011 1
0301/09 1
0301/09/10/+ 1
0302 16
#1402 0302 15
0302/07/08 1
0301 15 0401 15
0301 12 0401 15
#1403 03011 1
0301/09 1
0301/09/10/+ 1
0401 16 0604 16
0401 16 0604/09 8
0604 5
#1404 0603/04/05/06 1
0604/09/12 1
06 1
: 0303 16 0601 16
0303 10 0601 15
#1405 53032 5 06011 1
0301 1
0302 16 0401 16
#1406 0302 15 0401 16
0302/07/08 1
&4 RYUEORE, MER, FIAR
(1) BUEORKRA (16 HEE) : HEE S
HBEBROKTEFOEEIR 7
+partial digestion (star ;&%) 5
N\URDHA RN (WDSHEED) 4
SURAGEELTULBIBE DX FI A EEE 4
‘#REESR 2
HESR 2
‘Mnl 1 . YA XERAMYIKWOBEENDHD 2
ERRN\FOEESR 1
YR ERO R MEE 1
RIGBEDAAZ R~ 3y 1
*New allele BELMI A allele D Y)W/ 48— HAARBH 1
(2) FIEA (22 B8 FEE
RFLP ;&£ A%
SRR TRIGFEZRZMTIBENSDESTIILHEIZRSK 8
INURAGEREL TLND &M TE AR 6
cKEBREIZEAEUL (B HAKELY) 6
HIRBEOBELIBETILELNHD 3
($%1Z additional B TREHLE)
SERAAND 2
PN LBLV/E—CDRE . BROFENTR 2
TSAT—ER S OB RS D RITAMELT ) ILA M 1
HFIChL 1
BERY
FHIRBROIA )T DEERLHLL 5
TULOEMICHEL., HIBEROESEI 8D 2
-BRUTIZ allele DEFHHER 1
Fub
BENMALOOT HLLTZIULAORIEHELLY 2
« A—H—RD new allele =37 B3I HGELY 1
E At 1] 1
(3) A (16 HER) e
RFLP &2 4%
ARAEASE L (A OBBATE, Generic S/EL T A | 6
REHRRHBEB (FP, FN HELY) 3
O~ PREORELEBHELRL 2
‘BREICEATVS 1
BEN
B3 ] 4
*PCR EM%Athi% (SSCPSBT) ICIGHTE 3 2
REEXENICECTEETRE 2
ATORTMTES(?) 2
Fuk
FYMESh TW SO ¥ BLLBE S (/N 2—847)
FUbDFE. TIAT—PLHIBBEDO KENRBESLRD 1




ROBITRTNIRSENDIE, N> RY1 Xa2E
AHEZTZVHERZ RMEZAZ VT HHMI AT
bV, EHROME THETIHZORNBIBELE X
517z,
ZTOMOBERE LTI, HERFOLRIEHT %
Rk 2 HIB B R NN /- ORFLPIE 2 W7
UIVHIEDRA 2= LB OMEERSERL Tz, X7,
HERETIET UL OHEINT AL HIFR B O fEkE A
MUTEEN—B#H L <R3DICmA, HEEOE
FEEBERITARDN, Fv ML TIEHFLLT
UNNDHIRIZ AN H B LD ThHo 7,
—ARFLPIEDF R E U TIE, B2 0E
EETHRIENEM TREMEISHE TSNS Z
L&, ¥k, REOBNGU THREEDFARNES
TdH D4z BIETHE I HEIEEY 2 ik 12 F) H
T&E3Z&, 2L TEHERHET
ILMTHDZ ENEERR

MHC Vol9,No.3 207

Fnu4H I (BsoF I )TRAFIEETH 20, W7 51 <
—E O LRI A BB TER WD EIIZRAT
EIRV, ZOZEIEAL O EFRICIZDRICEE DEF
— I WIRNDT, *0101/07 3@ HT A /2 DR 145 R
HPCRIZFEE & 2 5 5,
(2) DRB1*04
ITRTCOMZRMFEFRLC TS5~ —2FHL TN
120, R R &9 S Nomenclature 238 L WIF E %
< OflfREEREZMH AL T/ (K2). DRB1*0404
E*0423IFBH DT > F LA T 54 < —TIZKH
TERWD, SO THRMNCHRFF LTS5 1<
— (ex01) ZEBMU THEHITL TVDHERND > /=,
K7z, DRAV IV — TR RT UILHEL, ~F
OEGEROMITNRE L 25720, 2BEOT > F
T ATITAR—=T2DD T I —TFITH T TRFTT

FnudHI : 0101/07

1R THo, —H, Fv — | DRB1_Exon? —
MEck B AU v b b#ERD - 3R s
= - GN-R
T B FEfE S N iz, — "
5R1 <« DRBAMP-B
DRB1P51
5. %ﬁ‘@%&"f’ﬁﬂi T 5 75 ’f ~ HURTFA— FoFEoRT5A42— HIREX RN
> Avall PstlHphl 3
- &Uﬁl BE ﬁﬁ , SR GGTTGCTGGAAAGATGCATCT 3R CCGCTGCACTGTGAAGCTCT Avall Pstl 1
Y Ey NNg . Pst1.Mnl1 Hph1 1
7&?’2501 ﬁ %%%ﬁ‘ﬁ% 37 RB-1 GGTTGCTGGAAAGATGCATCT DRBAMP-B CCGCTGCACTGTGAAGCTCT Fo:lPstLHp:l 3
D) :‘: W }\ é\@ fﬁ t]_—f %ﬁ’@%ﬁ 2 IF TGCGGTTGCTGGAAAGTTG GN-R GCCGCTGCACTGTGAAGCTCT  MnllHphl.Pstl.Sacll 1
’ 3 DRBAMP-1 TTCTTGTGGCAGCTTAAGTT DRBAMP-B CCGCTGCACTGTGAAGCTCT Avall Pstl 2
MEHOHBHETHEITL TS 4 5RI TTGTGGCAGCTTAAGTTTGAAT 3R CCGCTGCACTGTGAAGCTCT  AvallPstl i
N - 5 DRBIPSI  TTCTTGTGGCAGCTTAAGTTTGAA DRBAMP-B CCGCTGCACTGTGAAGCTCT Hphl.Sau961 i
BN N, T T, MhiEHRo
BEEHS & THNORE B 1 DRB1*01 4 )L—F® PCR-RFLP
BEZM LIS Z ENHRE
EER, T T ORED
WEMRORREICONTE ORE1 Exn? L=
5R4 'R
HEfT o7 HIHEDS - it e
N 4F
TN =T DN TOHUTF . ; .
iR B, '
o. YAT5AI— YFEIRTIFAI—
(1) DRB 1 * O 1 . =2 . TR Sacﬂ.Avaﬂ.Hinﬂ.HaellTl:?Mﬁl S
HhalHinfl.Sacll.HphLMnll (FokLBsrBI)

I AT AT RESL | SR
DI TC2REDT 1< —0
fEHEN T (K1), 3

2 DRBIP54 CGTTTCTTGGAGCAGGTTAAAC
CGTTTCTTGGAGCAGGTTAGAC

GTTTCTTGGAGCAGGTTAAAC
DRBAMP-4 GTTTCTTGGAGCAGGTTAAA!

3R
DRBAMP-8 TGCACTGTGAAGCTCT  Hinfl Sacll.Cfr 131 Hhal Rsal HphI(Acil. Tsp451.SfaNI.
Bsrl NialV.Hsp92I Mnll)

Haell.SacIlHinfl.HphlMnll
DRBAMP-B CCGCTGCACTGTGAAGCTCT  Fnu4HI(BsoF1).Hhal Mnil.HphlRsal

] Haell Sacll Avall Hinfl HohLMnll (Foki.Ddel Apal,
GN-R GCCGCTGCACTGTGAAGCTCT 5, 961 85/1, BsrBl HinP 11Rsal. Tsp45LAGiLSFaNI)

WINZ2HWNT ORI OREE op 4F
ICEZRWEEZZ 5N,

5R4 GTTTCTTGGAGCAGGTTAAAC

CGTTTCTTGGAGCAGGTTAGAC

ex01 GCTCACCTCGCCGCTGCACT  Hinfl (0404./23)
3'R86V CTGCACTGTGAAGCTCTCAC  (0401.0405.0407) 27allele
3'R86G CTGCACTGTGAAGCTCTCCA  (0403.0404./23.0406.0410) 23allele

U | 4

DRB1#0101&£*0107 &1

X 2 DRB1*04 ¥ )L—7® PCR-RFLP
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BRI D > Tz,
(3)DRB1*03, *08,
*13, *14

I 22 TIIDR52BEEHFH
Z1DODT)N—TELTHEIET
ZHENERTH DA (K3),
RIIANTOEEGEROMBT 2 RS
\Z9 57, Hph I DFRFEREAL
KT oM —%RFLT2H 2
W42 D7) —TIZHE LT
Y 2 Ak AT D e
Ho7= (X4), DRB1*¥1201&
*1206 DR BNTITT 7Y > 3D
R MBEERDMN, T
3T RV I TIAI—%
BRETL TV BRI 1 R D >
7zo
(4)DRB1*07
DRB1*0701/03/04/05/06D5
BEOTUINHEINTNS
BETI, BEROHBEER CHE
MEFbRW\WEANTORERIZE
SNz, HRiT, SHEERAEA
L TWB5R7TI3*0701 &*0703
DB ZHEFBTEZRNDT
DT 54— ~NDEENNE
Th>d (™7,
(5)DRB1*09

DRB1*09012, *090202f&
D7 UIHRHREINTNBIZDH
nb 5T, HIEBEERZFERAL
TWRWESRNERR S Nz,
INSO7VIINERNT S0
IV, HEiE%Rsa I ©Dde I T
W9 20BENRD 5,

(6)DQB1
%A@ L TDQB1*05, *06
EU*02, *03, *04D2DD Y
V=TT THIEL THh2,

*11, *12

> ’

1201/06

———| Exon2 }-—————‘ Exon3 I l—
5'R3568
DRBAMP- E:BAMP—B ex20 ex21
DRBID53
35F GN-R
Exon2
No. S 1L—7 EATS(T— FoFLoRI54— HEHX b 314
‘Avall F okl Kpnl Haell.Sau961. SfaNL.Sacll BasaJl.
’ : ApalHphl (Rsal)
ACGTTTCTTGGAGTAC CTGCACTGTGAAGCTCT
1| DR3568 5R3568 CGTTTCTTGGAGTACTCTACG 3R CCGCTGCACTGT IO R F okl Heell Cfr1 3L SfaNL SacllBsadl Apal

DRBAMP-3
2 DR3568 DRB1DS53
R3568

DRBAMP-B

8
CACGTTTCTTGGAGTACTCTAC 4.0

CCGCTGCACTGTGAAGCTCT

Hphl.Rsal(Cac8LHhal BstN1 BsrBI)

Fokl. Hhal. Sacll. Hphl. Rsal. SfaNI. BsrBl. ScrFl
Avall.FoklKpnlHaell. Sau961.SfaNl.Sacll. BsaJl.
ApalHphl Bsp12861BsrBI
BstNLHphl Ddel Rsal. Hhal. Xmnl Hpall

(DR8) Hhal.Fokl.Rsal

(DR11) FoklHphLRsalMnll.Pst]

(DR12) Fokl.RsalMnllPst]

(DR13) Hhal,Fokl.Sacll. Hphl

- e s

Haell.SfaNLAvall Sacll.Fokl.Pstl.Kpnl.Bsp1286l.
Hphl. (Rsal Hinfl.Maell=HpyCH4IV.BsrBI.Mspl. 1

3 DR3568 35F AGCACGTTTCTTGGAGTACTC  GN-R GCCGCTGCACTGTGAAGCTCT o c00) AwNLBpmLMnllDdel
Sacll.BsaJlAvall Foki+Xmnl Haell+SfaNI 1
Exon3
No. FL—7 €U RTSAI— FoF o RTF4I— HEHX EE¥
4 DRE3 ex20 AAGGTGACTGTGTATCCTTC ex21 AGGGCTTGTCACGCTTGGG  Mspl 1

X 3 DRB1*03,*08,*11,*12,*13,*14 4/ )L—F M PCR-RFLP(1)

[

B — | DRB1_Exon2 | oo
5RI568
3R
DRBAMP-
RN . DRBAMP-B
DR52A DRBAMP-. > AN RE6-A
DR528 DRBAMP- RE6-B
DR8 P27 y L2 R86-A
DRI2 P237 K] R86-B
DR52V P68 L R86-A
DR52G P68 R86-B
No. L —T EURTS4T— FPoFEURTSLI— SRR L3uis
| DRSA DREAMP-J CACGTTTGTIGGAGIACTCTAC REG-A  GTGCACTGTGAAGCTCTCAG E::’;':R’slj;l‘)"'H"""R“Ks'“”'”‘“"’""ss'e" )
DR52B DRBAMP-3 CACGTTTCTTGGAGTACTCTAC R86-B  CTGCACTGTGAAGCTCTCCA FoklHhalHinfl SacllHphl Rsal(SfaNLBpmi BsrBIPst])
DR8  P273(DR8.12) TICTTGGAGTACTGTACGGG P37(3R86V) CIGCACTGTGAAGCICTCAC FoklHaell.Sacll.SfaNiMnllRsal
DR12 P273(DR8.12) TTCTTGGAGTACTCTACGGG P38(3'R86G} CTGCACTGTGAAGCTCTCCA Fokl.PstlMboll.Rsal Alul
2 pRs2v PBB(DR3S6) GTTTCTTGGAGTAGTGTACGTC —PIT(IR86V) CTGCACTGTGAAGCTCTCAC ;::’ﬁ?:ﬁli‘f“""R“'“"“”s’509"55'5"3"‘"" !
DR52G P68(DR356) GTTTCTTGGAGTACTCTACGTC P38(3R86G} CTGCACTGTGAAGCTCTCCA Q::'I’)'Ps“'s"“S’“N"Rs"(N""V'T”wg“a"”“m"m

XTI <—
WK TRERS o/ —NEHIN TNV,
ZMDHBL, GH28KUGH28NLIZT.Z Y 45 D

X4 DRB1*03,*08,*11,*12,*13,*14 ' JL—TF M PCR-RFLP(2)

[o7011.07012] [Hinfi: 0701703 ]
¥ K]

—

I DRB1 Exon2

'7

5R7 3R
RB-7 ¥ DRBAMP-B
DRB1P57
11-RB12 ¥ 3R
No. T RTSAT— FUoFRIRTZAR— L2 HEE I
1 5R7 AGTTCCTGGAAAGACTCTTCT CCGCTGCACTGTGAAGCTCT 5
2 RB-7 CTGTGGCAGGGTAAGTATAAG DRBAMP-B CCGCTGCACTGTGAAGCTCT  Hinfl 2
3 DRBIP57  TTTGCTGTGGCAGGGTAAGTATA  DRBAMP-B CCGCTGCACTGTGAAGCTCT 1
1

4 11-RB12(DR7) CGGCGTCGCTGTCAGTGTT

CCGCTGCACTGTGAAGCTCT

Hinfl, Pstl. Mspl

E 5 DRB1*07 ¥ JL—F® PCR-RFLP

BRI

IREFSNTWB 2, *0602, *0603,
#0609 K% U*0302, *03032ICXBITERNVWT U )
NEET S ([6), 4MDERERDDHE, KD



EiRBNCEE SN T T
N—WZEEITRETH 5,
%72, DQB1*0201/02%
U*0301/09D XK Alizid 7
V3DBRNBLELIRD
(7). SSPEZEDEHT 5 i
FEHLNWH, RFLPHD T 5
A —ZFZEL TS hE%
IN2HaE%H > 7=,
(7)DPB1
1DDT)—T &L THIE
G SR NAMERR, 2H DN
W34DD T ) — T2 EIL T
BET 2 RN ENZEN3NE
%, 1 Tho7= (K8).
NWTHNDHETHIFEAE
D7 VIVISFEER < @ T
EDHEEZ SN

6. £&¥
HEDOT VIV O TRER
IR, HLAY (1 E
TR EROAEEMAL
TR L TEBEDRERN
EeoNBHLDITh>TER,
RFLP#: 2 Fi W TR 72 iR by
PO EMW T —%
DEHFH LMD DH S5k
BLRBEMN, YM1ETD
HWIZL > TERINDHE
XRS5 DT, RFLPED
RAZHEML, BbH25A
E27EDIDOEREEL
THATRETH S,

[Rsal: 0602/11. 0603/14] [Haell : 060509 |
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’_—{ DQB1 Exon2 }___—_
QBIP55 'R QBIPS3
SDQO1 QB202
GN-F-1 GN-01b-R
GH28NL
aH28 QB202
No. TURTS(T— PoFERTF(I— MEE W
1 QBIPS5 GATTCCCCGCAGAGGATTTCG QBIP53  TCCCGCGGTACGCCACCTC BsaHLHeelllHhal Rsal (FnudH1) 4
2 QBIPS5 GATTCCCCGCAGAGGATTTCG QB202  CACCTGCAGATCCCGCGGTACGCCACCTC  FoklApalHaell.SfaNlBssHIlHphl Rsal 1
Fold.Apal Haell SfaNI BssHILDralllHphl.
Haelll Rsal Hpall
3 SDQO!  AGGGATCCCCGCAGAGGATTICGTG QB202  CACCTGCAGATCCCGCGGTACGCCAGCTC
Rsal Hhal Haell(BsmFLSfaNLBsaHl. '
Tsp451FnudHlApal Mspl Acil)
4 SDQO!  AGGGATCCCCGCAGAGGATTTICGTG QB202  CACGGCAGATCCCGCGGTACGCCACCTC  BsaHlHaelllHhal Rsal.DralllBsmF1 1
- ~ SfaNI.BssHIl.BsmF1Banll+Haell BsaHl.
5 GN-F-1 CGGTGATTCCTCGCAGAGGATTTCG GN-01b-R GTAGTT MpLHooll ReoKBsil Topd5D) 1
6 GH2BNL GCATGTGCTACTTCACCAACG QB202  CACCTGCAGATCCCGCGGTACGCCAC FoklApal Haell.SfaNL.BssHILHph! (Hpal) 3
7 GH28  CTCGGATCCGCATGTGCTACTTCACCAACG ~ QB202  CACGGCAGATC T CACCTC  FoklHeelllHhal.Rsal. BsaHl Avall 1

X6 DQB1*05,*06 ¥ /)L—F® PCR-RFLP

[Haelll 0302 11.03032, 12 [Hael 0201/02 ] [Cac8i_0301/09 ]
¥
——4 I Exon2 l——i ] Exon3 I }—
0B1P23 QE3F R
0B1P25 ¥ 2 ¥ § O
QB1PS5S ¥ QB204 exl ¥ ex7
SDQOT e -
GN-F-1 GN-234-R
GH2BNL 08204 02 0309 specific PCR ex08.
GH28
Exon2
No. MU RTSAT— FoFEURTSAR— MEME .33 3
| QBIP25 GGATTTCGTGTWCCAGTTTAAGG QB1P23  GTCGTGCGGAGCTCCAACTG BsaHlHaelll Hhal (Sau9I=Cfr13D )
Fokl.Sacl Avall Hinll Hpall 2
2 SDQO1 AGGGATCCCCGCAGAGGATTICGTG QB204 . CACCTGCAGTGCGGAGCTCCAACTGGTA  BsaHLHaelllHhal 1
(Rsal Acil BsmF1Mboll Gfr131)
BsaHl Haelll Hhal Rsal Acil '
3 OBIPS5 GATTCCCCGCAGAGGATTICG DQ202  CACCTGCAGTGCGGAGCTCCAACTGGTA  FoklBgll.SacBssHilBsaHlHpall '
SfaNI BssHILBsmFlBanll+Haell BsaHl,
- A 234+ ! !
4 GN-F-1 CGGTGATTCCTCGCAGAGGATTTCG GN-234-R CGTGCGGAGCTCCAACTGGTAGTT P '
5 GH2BNL GCATGTGCTACTTCAGCAACG 0B204  CACCTGCAGTGCGGAGCTCCAAGTGGTA  FokiBgll SaclBsaHl Mspl=Hpall 3
6 GH28  CTCGGATCCGCATGTGCTACTTCACCAACG QB204  CACCTGCAGTGCCGGGAGCTCCAACTGGTA Fokl HaelllHhal Rsal BsaHlAvall i
Exond
No. HURISAI— FoFERTIF4I— Ll Wi
| QE3F  GGAGCCCACAGIGAGCATC GE3R  TCCACGIGGCAGGIGTAGA Haelll Cac8I(Mbol Mnll Mspl) 1
2 ext TGGAGCCCACAGTGACCATC ex? GTGGCAGGTGTAGACGTCTC Haelll 1
7 GTGGCAGGTGTAGACGTCTC 01
3 ex02  ACAGTGACCATCTGCCCATC “ 03 '
x08 CACGTGGCAGGTGTAGACGG 0309
* * * >
X 7 DQB1*02,*03,*04 &' )L—7 M PCR-RFLP
e DPB1 Exon2 E —
DPBAMP-A DPBAMP-B
DPB10IN DPB201
GN-20A-F GN-20A-R
DPBIOT DPBI4
DPBIOIN DPB36
P PBS'7 P34
P2 PBS7 . DP36
P3 PBS'S - P34
P4 PBSS - . DP36
NP2 PB3G-2C et DP36
NP4 PB36-2T P36
No. group U RTSAT— FoFHEIRTSAT— Ll 334
1 DPBAMP-A CCTCTCCGCAGAGAATTAC DPBAMP-B AGCCCTCACTCACCTCGGCG ‘Apal BstNIBstULDdelEcoNI Fokl Rsal.Sacl 2
Bsp12861BssHILSau96lDdel EcoNLFokl Rsal 1
2 DPBIOIN GTGAAGCTTTCCCCGCAGAGAATTAC DPB201  CACCTGGAGICACTCACCTCGGCGCTG BerBi Ddel FoklBstUlEcoNlBsp1286LRsal
(BbvIBstNI.Scal) !
Bsp12861BssHil Sau96l Ddel EcoNLF okl Rsal
3 GN-20A-F CCCCTGCCCGCAGAGAATTA GN-20A-R CAAAGCCCTCAGTCACCTCG (BseRIBstNIBstULPstMspl Maell=HpyCHAIY. 1
Mnll.Cac8LFnudHLF aul)
PB3'4 CAGGGTCACGGCCTCGT Avall 1.Ddel | JI. ULE: Il Rsal Fohl
. OPBIOIN GTOARGCTTTCD . oPB GTCACGGCC vall Sacl Ddel BsaJl BstULEcoNI Rsal Fo R
CCCCQCAGAGAATIAC [opys  GTGCAGGGTCATGGGCCC SaclBssHIl.Ddel Fokl Bbvl EcoNL Rsal
DP34 CAGGGTCACGGCCTCGT Avall Sacl BssHil Ddel BsaJl EcoNLF okl Rsal
5 DPBIOIN GTGAAGCTTTCCCCGCAGAGAATTAC vell SaciBeshiloce Beadl Foo T ol sa
DP36 CTGCAGGGTCATGGGCC Avall Sacl BssHILDdel £ coNLFokl
P1 PB57  CTCCCCGCAGAGAATTACGTG PB34 CAGGGTCACGGCCTCGT F okl BstULEcoNI Rsal.Bbvl Sacl Ddel Bsal
P2 PBS7  CTCCCGGCAGAGAATTACGTG PB36 CTGCAGGGTCATGGGCCC FoklBstULEcoNt
o P3 PBSS  CCCGOAGAGAATTACCTTTT PB34 CAGGGTCACGGCCTCGT Fokl BstULEcoNLDdel
P4 PB55  CCCGCAGAGAATTACCTTTT PB36 CTGCAGGGTCATGGGCCC FoklBstULE coNl Rsal.Scal Sacl.Ddel Mnll
NP2 PB36-2C  AACCGGGAGGAGT(A T)CGC PBI6 CTGCAGGGTCATGGCCC EcoNLDdel Rsal
NP4 PB36-2T CAAGCGGGAGGAGT(A T)CGT PB36 CTGCAGGGTCATGGCCC EcoNLDdel Scal Fokl Sacl Rsal

8 DPB1 M PCR-RFLP
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SBT;& D

WH%EFT, R

RHER PR, 0 TEMRER

1LIEC®HIC

QCU =V ay TIRBWTHEFEYO TOR
A7 7=, Sequencing Based Typing (SBT)i%k®D
AEZ2 BIHOBETH S, BFHUHED, HEFR

PANED
=

TSN, R E OB SME RSN H 0,

AERGROE S22 Y RIS N BHITH
%éo

&1 DmER - ik

LB R 12188%

PR
migt > % —
R¥ - HFHERk
e S
BREr>S—
bR R

N = =W

2.SBTH: 2T W B T

J75A1
ABCEIZTF
ABEET
BEiZTDH

— 00 W

75 A1
DRDQEET 1
DRDPEIET 1
DRO#A .

IR LR E T OnT

75 A1
HLA Sequencing-Based Typing kit (ABI)
Allele SEQR (Forensic)
Gene kit HLA (VGI)
B R

DN W — 00

7521
HLA Sequencing-Based Typing kit (ABI)
Allele SEQR (Forensic)
Gene kit HLA (VGI)
HERH

_w = o

28R - Ak

SR P L O I N HEZ DWW TIEELR
K&, BMEXBBEERIVEELFR U TH D0
ENIMERBY, WREREENWEML 2, 2
SBTIZERT A — 0 T8 —IZDNWT, Zffilzd
DISAFAREICR > TDBEAINZEEDN S,
HEBMEFISVEE L FERIC, HLABOHZE &
Uz, 725Xk anTnwiE, LrL, £
OHEAEMIITIEZET, BEORETHALTY
LBIETEDH RN U - fisk, Tk CHEs
NI TeRIKD B Z T L7, I SITEEIITD
IRNMQCIED TN L7z, 7EQCZED X DT
THEERDSFIHAT 20 EDEHDOENNRENTNDS
ER U=,

FEZDODNWTI, SHEHFRIETHFHLLSTNHD
ZEATVWBEEEDNS, ZZTRMZETSESIE,

HERENFY b, HEY 7 R2HEHALTUSEH0N
B, £Fy MTOWTIZ EDHBFE THRITL
TN E > TEWRENSD, Fv b, RO
# L WBHTIZ D W T AFEITVGI & ABIOSBTIE D
R E OGN D B D TBIRL Th/z/ZE =y,

SHIERR

WEAERR, HIEICSBTZR/HAL TWaHERE,
NWTWEWHEIRRIZHRERERSY 1 B2 THROR
ENBRIN—HEOEN D2, K- ERILEBELT
BBINTVEELE? K> THEINTVDD
T, KBV TORILIZZFIEASNT, —FKERH
EIHIEEESD TVB EK U, S REIOSIMERILAT
B EIFEFAETH 2200, FEHEI X0
bUERLEZEEDNS, LhL, SHEOEEDOH
T/OMI—)VBOIZITD> TWB T TIESBTEET




GAGTGTTATTTCTTCAATGGGACGGAGCGGGT

ABI c -

GC GGT|

9 GAGTGTYATTTCTTCAAYGGGA CGGAGCGGGTGC GGT)"
A :
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SHIZRFLD*08032, *09012& 725, SEDEE
BITRHEEAENSH TH o720, 2HERT
DRB1*0803/14DEIE N H > 7z, M HEKIZ,
ABI 11fig%, Forensiclffigk Td >/, ABIDODRB
1 A SRR B APrimer 2 L T\ 5 D TDR8 &
DROIIFI % DEMZED ZEMTES, FOBE
W —FE—=2R1IARALNHBRWO THE I 213
BWETTHS, TE, EDEIBRTENEZ
TNW3DH,

ML EBE OB T —F 2R LIz, EVEBREY
PrimerZ 1 /] U 7z ABI#- B D #ER, TF/ADRB1%1
KL DPrimer THEWE U 7= Forensictt 8 TOHER T,
WCABIfD#E NS — I T —TkELZDE,

ABIft ®Match ToolilZ T 2175 7=,

AlleleSEQR * 10 20 30
v ARARBASAERAL
DRB1*08032 ACGGGTIGAGT GTT
DRB1*0814 AGGGGT|IGAGT GTT
DRB1*09012 AAG TTTIGAGT GTT
1 DRB1*08032&*0814M |7
H-'403 eX3F G GTTCT(ACA](DCMTCCA#AKZGQATGTWTGG(TGCGA(GTGGGGYCGGA(GGG

ZZTCTI—D I AT =I5 HEENH
FRENTWDESBA SN, Thid
BRI 7 SIS A T o) — DR & RE
THEDIT, BEDIRWIRS OER Y]

G GTTCTCACACCMTCCA

H1404 ex3F 10

MMWMWMMMMMMWMW

GATGATGTWTGGCTGCGACGTGGGGTCGGACG GG
20 40

* RLEEDTHD, BT —F DT
DRB1#08032&*0814, *09012MD#H A
5% m L7zAt, *08032&+0814M%|

* ex3
A*¥2402101 CGGGGTCGIGGGCCAG|GTTCT
A*2402102L CGGGGTCGAGGCCAGI|GTTCT

B2 A*2402101 &A*2402102LD%I51

WERE TERWMBIRTOFEENALN, Lhd
TN, P—J I RAT—F ETRZT DR
TEDHDTHol. UTFTZDOHREFIZRT,

ARES

1) =V LA FT—4 LIRHTEiH

EPICDRBLEMLF TOMBMKERIC DV TR
%5, Fv b, HEREEHIZ, TV 2 DPCREY)
TDI— LA ET>TNnD, BFEREIIHK
DY 7 R EFERL TWERWIZ & &, VGI-SBTIZ
1R DOADERTH B Z M5 Z 2 TOHBIIR
N9 5,

4 EOBAH1405DDRB1E L FI%, *0803 &
*0901DANFT O TH 5, ZNESBTTHRITLZBEE

PNV AENTBRIAER AL 5 538 & BRI
50T, V7 METRHEBTEHZ N
TERWV, Ko TRV 7 NDOADKER
EHETHOTHNIL, DRB1*0803/14
WYEETHZ, VIRMHNTDOIA TS5
— MR LEEZA, 2DOOHEERYE
WMIL<FE—Tho/. LhL, EEODI—r T
A5 —#13*08032 &£ *0814% ¥R T 51T HE/RER
SRB/BSN TS O THERIZIDRB1*#08032 & [H%&
THDONEYITHBEEBDNS,

KRICVEFERIBEFITHEBDO D 5 72A*240212 DWW T
HET 2,

H1403, H1404, H1405DAE ML TFIZA*2402%
BTONTOTHSN, 3zt TA*2402101 & [EIZ
LTWs, ZOMIBLETERET D201, 1
chor Oy - TR EHEREL,
A*2402102LE QHIF Z TR ITR S RN,
EBDT—F %#[2ICR Lz, THIZABIOSBTH
Y NDTTALALY Y V3D =7 L AT —
Y THb, GEIOHMAEHLRETIEIY Y > 3 Primer
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et COY—J L RAICEVWRENTVS, 7T 1
DRATELZ YV > DF—F DHEHEALTNSBD
T, mMUlTr—F bV 7 MckoTT oY 2L
NOBEMEIRINTNWS, LALI—FZITAT
31 > o EasosbirianTso, Y
MO THEE FIRICZDOBEVWAEET S, SEIXG
DOEENHERIN, A*2402101 LHE SN,
ITREDTTHRIREZESEN, 75X 1LY
Y OEERFINBRBEEIN TN HONEEAE
T, 1>hOOBEHRNHZHDIDIRNIETH
%o GEIIGHTETHRINT NS =DM ER
FOA > O ORINECGTHB I ENSHEL T
WBA, A 2O OBERISER I TWiRN,
NS OO LD ITSBTIEDREITI, MBI 7 kD
FNATOHEDBEETDHEND Z&0H D,

2) Ambiguty D\ EFEA S E

SBT3 X VR F DMBITIZB R 7ZH, MG DR
ARZEKD ZEND D, RERETATSY —IT8RE
SN BLETFENTOEEHEELTHTL S
MHETHB, LinLAESERILEERDRET S
RWEDRAN T &E /27280, AEFEZEDRIELIZA
5NN T,

7203, QCOHE FMITITH BT E I iEs
FIZHT 5 A2 MRS END THIRZTRA L 725
&R, SBTOHERDAHMTHEHE LR dd o7z,
S HRATFODKELETORAEDEICRO2H
DBEREIMETEIONEVSEERIHE LU =,
7= & Z1EAB, C/DaBIE, A-C, A-D, B-C, B-D
DADDHABDOLENEZEZS5NDH, SBTOMRHTHE
REDAC, BDO2DDHEELNBZNEEICDH
REOVDIA PR ETHAS, £L T, SBTOHA
TIRHBITERDNMEETNEET DI
59, BETHEZZEL CILELTEEELT
WEHERSH o7z, TNH IR MAIRETIIAWN
725D M,

>
—

-
—

5.5L®

SEOHEFIIERDOT—F K0 FSNEMERZ
FNCE EDTZ, GHBQCT—T ¥ ay IHiEE %
HRDIIDONT, ¥EBRRL2MERNTTLS5Z&
BFPEIND, TORRELIDOFTHREL, K0

EEBHENTEL LD IR EERSIREEE X
%,

MHEIZBWTIEIHEADY T E T2 X DIEREIC
BMIETESFy FOBRENEENTNS, TOHE
HIE ICEE /RS QLS OB G TER O HIBRATE
A B5ND, FEHSBTIEIE G A /AR FI A6 &
ENTVETXRTOMUBLETFIEZNWLTHEESN
%, XoT, MEOEMCAEMICASNSHEEIT
EBELTERNZINTL %, IBICI1TF57—
ELTERH SN TS ILEEFERITEREES O
EEMMRINTNRVNHDHHS/-D, Ambiguty
DA D AREED D B, Lo THE I N/ B ET®
WESMEE R L TENWEEBEZI S NS, L
L, SBT{EIIMIEDF v b TIIMH T & 7n i Efd
F|Z EWICHRITTE SN, BROFIRTH 5,
DR ZERARBIIERAL, HERANDE#IRYITE Y
7 %3 5B MMHLAGRE R RO SN TL BT
b5, Bl EHFBOTEHHES TSBTIED B 375,
XOREIND EEDN S,

-
—

SE WK

L. FNE, &% 7,37 H 7% T ftl:Gnen Kit HLA
sequencing Assay (VISIBLE#:) & Sequencing
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MCABRFD—o R

Exonl Exonl |Exon2
-23 -21 -11 -1 1
MICA*001 ATG GGG CTG GGC CCG GTC TTC CTG CTT CTG GCT GGC ATC TTC CCT TTT GCA CCT CCG GGA GCT GCT GCT GAG CCC

MICA*OOZOl ddk kkok hkk hokk hkk khkk kkk kokk kkk kkk dkk kkk hkk dkkk hkk kkk kkk kkk dkohkk kokk kkok kkk hkk koo

MICA*OOZOZ dekk dokk hkk Khkk hkk kkk hkk kkk Kkk hokok hkk hkk kkk hkhk kkk hokk dkkk Akk hhkR hkk dhkk hokok kkk ko
MICA*004  —== === mom oo o o e e e e e e e e e e e e e e
MICA*OOS ddok ddkok kokk hkk hkk Kkhk hkk Akk hkk Ahkk kkk Akok kkk hkk kokk hokk hokk dkkk hkk hkok hokd dkkk dkk ke
MICA*006 KAk kkk hkk Kkk Khkk kkk Akk hkk kkk kkk Akk hokk kokk hkk kkk hokk dkkk Kkk kkk Akk skkk hkk hkk K
MICA*00701 KhK kAkKk Ak Kk kkok hkk kokok kkk Akk hokok hkk kokk kkk hkk kokk hokk dkkk hokk kokk Akk Kok hhkk kkk K e

MICA*OO?OZ Fhkk dkkk dokk kkhk Khkk Khkk hkk hkk khk hkk kkk hokk kokk kkk kkk Kk kkk hokk kkk kokk hkok kkk kkk ke
MICA*OOBOI KhK kkk Khkk Kkhk hhkk hkk hkk kkk Khkk hokok hokk kdkk kokk kdkk kokdk hokk dkkk hkk kkk kkk hkk kohkk dkk ke
MICA*OO&OZ Fhkok dkokk ok kA Ahkk Kkk khkk hkk kkk KAk Akk hkok kkk kkk kkk kkk hkk kokk Kkk hhkk kkk kokk hhkk K
MICA*00803 Khhk dkk kAkk kkk Ahkk kkk kkk kkk kkk hokk hkk kokk kokk hdkok kkk hkk hokk hokk kkk kkk dkk dkkok kokk ko
MICA*OOQOI ek dedkdk dkokk dkdkk dkkk kkk kkk hkk kkk kokk kokk kkk kkk kkk hkk kokk hkok kokk hkk kokw dokk kodkk dkk ko
MICA*OOQOZ Fhk dkokk dkk hkk hkk KAk kkk hkk kkk Akk khkk hokk kkk kkk dokk kkk hokk kkk kokk kokdk dkokok hhkk kkk Kk
MICA*O]_O KAK kkk kkk kkk Khkk Kkk kkk kkk kkk Ahkk kkk hokk dkkk kkk kkk Ahkk hkk kkk hkk kkk kokok Kk dokk ke
MICA*Oll dkok dkdkok dokk hhkk KAk kkk hkk hkk kkk hAk Khkk kkok kkk kkk kkk Kkk hhkk hkk hkk kokk kokok hkk kkk ke
MICA*Olzol Kkk dkkk hhkk kkk hkk Ahkk hkk hkk kkk Ahkk Akk hkk kkk kkk kkhk Akk hkk kkk kkk kkk kkok hhkk dkk ke
MICA*OIZOZ dokk dkdkk dedkk dkk kkk dkkk dkk Akk hkk kokk kkk hkk hokk kkk kokdk dkokk khkk hokk Kokk kkk khk hdkk dkk ke

MICA*013 dkk dkk kkok dkk hkk kkk hAkk kokk kkk khkk kkk hhkk hkk kkk hkk dkokk khkk kkk kokk dkokk kkk hkk Kkk ke
MICA*014 KAk kkk AkKk Akk KKK Kkk khkk hokk kkk Kkk Ahkk hokk kkk Akk kkk Akk hokk kkk kokk khkk ko hokk dekok Ko
MICA*OlS dhkk kkk hkk hhkk hkk hhkk kkk hkk dkkk kokk dodkk kdkk Kkk dkkdk Kkk hkk hkk Khkok kkk khkdk hkk hkk kkk ke
MICA*OIG KAK khkk hkk hkk hkk Khkk kkok hkk kkk KAk kkk kokk kkok kokk kkk dkkk hkk khkk wkk kokk hkk kkKk *okk k.
MICA*017 dedkok dkdkok dkodkok kokk dkkk dkkk dokhk kkk khkk kokk dkk kkk hokk kokk kokk kkok dkokk kokk kokk kokk kokk hkk KhK K e
MICA*018 dkk dkokk kkk hkh kkk Kkk kkk hkk kkk khkk kkk kkk Kkk dkkk hkk dkkk kokk hkok khkk kkk Ak ddkk kkok ko
MICA*OIQ Fokdk dkdkok hdkdk dkk kokk dkokk dhkk Khkk kkk kkok dkkk dkkhk kkk kkk hokk Aok dkkk kkk dkokk kkk kkk kokok hhkk K
MICA*OZO Fedok dedkok ook dkkok ok ok dekk kkk hokdk dkdkk dkkok dkokk hkok kkk dkok kokk dekk hokk dkokk hokk dkkk kokok hdk K
MICA*OZI dokk kkk kokk hkk kAKk kokk kkk Ahkk kkk hkk Kkk kkk hokk kkk hokk dkkk hokk hkk kkk hokk khkk kkk kkok | Frp——
MICA*022 Khkk khkk hhkk khkk hkk hkk hkk hkk dkokk kkk hkk khhkk hokk kkk kokk dkkk hkk hokk kkk kkk khkk kkok hkk Kem
MICA*OZS dkk hkk kkk kkk khkk hkk hkk Ahkk dkkk ok dokk dkokk okdkk kkk dkdkdk Kokk Akk dkkk KAk dkokk dokok *hkk hkk ke
MICA*024 Jdedkok ddkok dkk kokk kkk dkk kokk kkk kkk dkkk kkk hkk hkk kkk kkk hkk dkkk kokk kokk hkk kkk kkok KhAK K e
MICA*OZS Khk kokk dokk kokk Kkkk kkk kkk kkk kkk dokk dkdkk dkokk hkk dkkk kkk kokk dkdkok kkk hkk hokok dkkk hkk dkkk k. -
MICA*026 KAk kkk kkk khkk Akhk Akk hhkk kkk kkk kAk kkhk khk hkk dkkk kokk kokk kokk hokdk dkokk hokdk dkkk ko dekdk o —_
MICA*027 Jdkk dedkk dkokok dkkk hokk Kkk Hkk kkk kkk kokk kkk hkok HhkKk kkk KAk Akk hhkk kkk hkk hhkk hkk khkk kkk K e
MICA*OZS kkdk dhkk hokk kokok f** Fkok dkokhk dkkk hkk kkk kkk hkk kkk kkk kAKk hkk hkok kokk Kkk khkk hkk kkk kkk Ko —-——-
MICA*ozg dekk kkk kkok hkk hkk kokk kokk Ak kkk dkokk dkokk dkokk kokk hkk dkokdk dkokk Kkk hhkk Kkk hkk kokok hdkk dkk K e
MICA*030 dhk ddkk dkokk dokk dkokk kkok dkokk kkk hkk kokk dkdkk hkk dokk hokk kokk hkk hokok kokk kkk kkk hkk kkk hkk | T ——
MICA*031 dkok kokk ddkk kokk Kkk Kok *** Khkk hkk dkdkk hkk kkk dkokk kkok kkk kkk hkk kkk hokk kkk hkk kokk hkk ko
MICA*°32 * % Kk *V** Kdkdk dedok dokok gk hokk Kkk kokok hokdk kokk kdkk Kkk kokk khk Khkk kkk kkk hkk hkk Ak kkk hkk ke ___
MICA*033 dkk dkkk hhkk hkhk hhkk kkk kkk hkk kkk kokok dkkk dkkk kokk hkk kkok Kokk Kkok kkk hokk hkk dkokk KAk kokok k. —
MICA*034 Kk dkkk dhhkk kkk hhkk hkk hkk hkk kkk dkokdk dekk hdkk Kokk hkk dkkok Kokk Kokk hhkk dkkk Kkk kokk ARk kokok | F p—
MICA*035 dokok ok ok dkdkok dkodkok dkodkk dkdkk dkkk hokk hkok kkk hkk kokk hokdk kkk Kkk Ahkk kkok hkk dkk Akk kkk Akk ke ___
MICA*OsG Fdkk kkk khkk kkok kkk hkk hokk Kkk kkk kkk kkk hkk dkkk KAk kokk dkkk kkk Khkk dkokk Khkk hhkk kokk kkk L J— -
MICA*037 Kk dkkk dkkk kkk hkk kkk hkk hkok kkk kokk dekk dkokk dkkk hokk dkokok Kokk Kokk hkk hkk hkk kokk KAk skdkk ko -
MICA*038 Fokk dkkk hokok dkokk hkok dkkk Kokk dhkk khkok dkokk V*** Kk Kokk dkkk kokdk Kokk Kkk kkk Kkk dhokk ok Khkk dkokok ko ..
MICA*O39 Fhkk khkk hkhk hkk hhkk hokk kokk Kkk kkk kokk kkk kkk dkdkk hkk dkokk dekk hkk AKX kkk KAk WAk kkk hkk ko -
MICA*040 dkk kkk hkk hkk hkk hokk kokk kkk khkk kkk kkk hkk kokk Khkk hkk dkkk kkk Kkok kokk Kkk Khkk kokk KAK K e
MICA*041 Kk dkk hkk kkk hkk hokk kkk Akk hkk kkk kkk hkk kokk KAkk kokk kkk kkk Kokk kokk KKk kkk skokok KAK K e
MICA*042 Kkhkk hhkk hAkk kkok kkk kokk dkdkdk hkk hhkk kkk khkk hhkk kokk kkk hkk kkk kkk hokk hkk kkk KAk kokk KAk k_ -
MICA*O43 Kkk kkk hkk hkk dokok kokk kokdk Kokk kkk kkk hAkk Akk kkk kkk Khkk kkk dkkk dkokk hhkk kokk Ahkk kkk KAk -
MICA*O44 Kkk Khkk khkk Ahkk hkk hokk kokk kokk kkk kkk khkk kkk khkk kkk Ahkk hhkk kokk kokk hokk kokk Kohkk Akk KAK ko
MICA*045 Fdkk dkk kkk hkk hhkk hkk hkk Kkk kkk kkk kkk hhkk kokk Kkk kkk dkokk kdkk KAk kkk KAk Kkkk kkk hkk ke -
MICA*046 Kdkok dkdkk kokk kkk hhkk kokk hkk kkk kkk kokk kkk kkk kokk Khokk hkk kkk kokk kokok kkk Kkkk Khkk kokk KhkKk ko —__
MICA*047 Khkdk dokk dokk kkk hkk kkk hkk Akk kkk kkk kkk hkk dkkk kkk kokk dkkk dkkk Kokk kkk Khkk Kkk dkokk Kokk

MICA*048 dkk kkk kkk hhkok hkok hokk hkk kkk kkk hkk kkk hAhk khkk kkk Kkk Kkk Kokk Khkk khkk hkk hokk Kkk kkk

MICA*O49 Fhkk kdkk hkk dkk hkk hokk kokk kokk hokk kokk Kkhkk kkk khkk kkhk kkk Kkk Kkk Kokk khkk kokk hokk hokok kkk Ko .
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MICA*001 CTG GAT GGT CAG CCC TTC CTG CGC TGT GAC AGG CAG AAA TGC AGG GCA AAG CCC CAG GGA CAG TGG GCA GAA GAT

MICA*00201 === === === == —mm oo o o e e e e e e e e e e e e
MICA*00202 === ——= === === === —o= mmm oo e e e e e o
MICA*004 === === == oo o e e e A o e e e e e e e e o
MICA*005 ~ —== === === === === —o= oo —om SR mmm e e e e o
MICA*006 === === === === === —m— —mm —mm SAm mmm mmm mmm e e e e
MICA*00701 === === === —o= o oo mom e e e e e e e e e e e e o
MICA*00702 === === === === —mm mm e o e e e e e e e e o
MICA*00801 === === === === —m= mmm oo o A o e e e e e e
MICA*D0B02 === === === === === === === —o— —A= —o= —m— e e e e
MICA*Q0803 === === === === === == —mo mom SR —om oo e e e o
MICA*00901 === === === === o= mom oo o A o e e e e e e e as
MICA*00902 === === === === === ——— —o —om CR mmo mm mmm mem e e e
MICA*010  ——= === === === === === —o= mom SR —om mom mmm mem e e e
MICA*Q11 === === === —mm mom mmm e e e e e e e e e e e
MICA*01201 —== === === === —m= o e o e e e e e e e e
MICA¥01202 === === === == o o o o o e e e e e e e e e o
MICA*¥013 === mo mm o o e e e e e e e e e e
e i i T p——
o S T B e e ————
MICA*016  ——= === === —== === === —o= —om SR —m Som mem mem e e e
(e ) A i i e —
MICA*018 === === —m= mmm o e o e e e e e e e e
e L e i e T —
MICA*020 === === === mmm o mmm oo o e o e e e e e e e e
MICA*021 = === === mmm mmm o e e e e e e e e e e e e e e
MICA*022 === === === mmm o mmm e e e e e e e e e e e e o
MICA*023 === === —m= mmm oo oo oo o e e e e e e e e e o
MICA*024 === === === === === —m— mmm —om SR mmm o mm e e e e e
MICA*025 === === === === === o oo mom R mmm mmm mmm e e e e
MICA¥026 === === === mm = mmm o o e e e e e e e e e e
MICA*027 === === === === === —m= mmm mom CRm mmm o o e e e e e e e e
MICA*028 === —== === === === === ——= —om SR mmm o mm e e e e
MICA*029 === === === mmm o mmm oo o e e e e e e e e e e o
MICA*030 === === === mmm o mmm o o e o e e e e e e e
MICA*031 === === === === === ——= —m— mom —RAm mmm mom mmm mom e e e o
MICA*032 === == —m= mmm oo o oo e A e e e e e e e
MICA*033 === === === mom mom o oo mem SR mm oo oo e e e e e e
MICA*034 === —om —mm mm e e e e e e e e e e
MICA*¥035 === === === === mmm o= mmm mmm o o o e e e e o
MICA*036 === === === === o= mmm oo oo e o e e e e e e e
MICA¥037 === === === mmm mmm o o o e e e e e e e e e e
MICA*038 === === —m= mmm mmm o o oo e e e e e e e e e
MICA*039 === === mmm mmm oo e o o e e e e e e e e e
MICA*040 === === === —om mom e e e e e e e e e e o
MICA*041 === === === mmm o o oo mo o o e e e e e
MICA*042 === === === === === === === —m= —RA— mm= mmm oo mmm e —m e e
MICA*043 === === —m= mom oo o o oo e o e e e e e e e e o
MICA*044 === === === —o= —om e o e A e e e e e e e e e o
MICA*045 === —o= oo oo e e e e e e e e e e e e e
MICA*046 === === === === mmm o o oo o e e e o e o o
MICA*047 === === === mo= mom o mmm e e o e e e e L e o
MICA*048 === === === === === === —m= —mm —RA= mm— mmm oo mom oo —m e o e
MICA*049 === === === === === === ——— ——m —RA= mm= mmm oo mom e oo e o e o
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MICA*019
MICA*020
MICA*021
MICA*022
MICA*023
MICA*024
MICA*025
MICA*026
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MICA*029
MICA*030
MICA*031
MICA*032
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GGA AAT AAG ACA

AGA GAG ACC AGA

TTG ACA GGG AAC

AGG ATG ACC
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80 90 100
MICA*001 GCT CAT ATC AAG GAC CAG AAA GAA GGC TTG CAT TCC CTC CAG GAG ATT AGG GTC TGT GAG ATC CAT GAA GAC AAC

MICA*00201 —== === —om —mm oo e e e e e e el
MICA*00202 —== === —o oo o oo e e e e e e e
MICA*004  —== === —o oo o e e e e e e
MICA*005  —o- —om oo oo e e e e e e el
MICA*006  —== === —o oo o e e e e e e e e
MICA*00701 === === —o —om oo o e e e e
MICA*00702 === === —om oo o oo e e e e e
MICA*00801 === === o= oo o o e e e e e e e
MICA*00802 ——= === == o oo oo e e e e e
MICA*00803 === ——= o= —om oo oo e e e e e e
MICA*00901 === == —o oo e e e e e e e e
MICA*00902 ——= === === o oo e e e e e e e e
MICA*010 === —m= —om oo oo o e e e e e e e e e o
MICA*01l  —o —mm oo oo oo e e e e e e e e e
MICA*01201 —== === —o —om oo oo e e e e e o
MICA*01202 === === o= oo oo o e e e e e e
MICA*013 —o= —om mom oo o o e e e e e e
MICA*014 === —om oo oo o e e e e e e e o
MICA*015 == mom oo mo o e e e e s
MICA*016  —== o —o —mm oo e e e e e e e L
MICA*017 = === === mom mom —mm e e e e e e o G mmm mmm mm e e e e e
MICA*018 === —om —mm oo o e e e e e e e L
MICA*019 —== mom mom o oo e e e e e e e L
MICA*020  —== === —o o e e e e e e e e
MICA*021 === —mo —om o o e e e e e e e e
MICA*022 === === mom oo o oo e e e e e e e e e e
MICA*023  —o —mo oo oo o e e e e e e e e
MICA*024 === —= oo oo e e e e e e e e
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% % %
¥ %k ke
%* Kk ok
%* % %
¥ %k %k
%* % %
e d Xk
¥k ke
¥ ¥ ¥
* % %k
% % %
% % %k
%* %k %
¥ % Kk
¥ % Kk

% %k

* %k
% % %k

% % %k
% %k
* % %k

* %k %k

¥ % Je
% %k
* %k
* %k %
Je vk %k
* %k
% % %k
* % %k
%* % %k
%* %k %k
%* %k
¥ %k %k
* %k
¥ %k Kk
* * %k
* %k
% % %
* % %
% % %
* %k
% % %
%* ¥k
* % %k
% % %k
¥ %k
* % %k
%* % %k

* % %

CAC

% kK
%k k

% % %
vk k
%* % %
% % %

% %k
% %k %
%* %k k
Y %k k
* * Kk
%k ¥k
% % d
Yok K
%* % Kk
% % %
% %k Xk
%* % %k
v % %k
%* %k
% % %
* ok k
% % %
% % %
* % %k
% % %
* % *
% % %k
¥ %k %k

% %k Kk

AGG

% % %k

%* %k k

% %k Kk
¥ %k
% % *
* ¥ %k

v ¥ %
% % %
% % %k
% % %
%* % %k
% %k
% % %
% %k
% % %
% ¥ %
% % %
% % %
% v %
% %k k
% %
% %k
% % %
% % %
% ¥ %
% % %
% % %
%* % %
* %k Kk
* % %k
% %k %k
* %k Kk
¥ % ¥k

% % %

GAT

% % %*
% %k

Je g
¥ % J
* Kk k
% % %
% % %
% %k
% %k
% % ¥k
% % %
%k k
% % %
% %k
% ¥ %
% % ¥k
% %k
% % %
Je v K
% ¥k
%* % %
% % %
g de Xk
¥ %
* % %k
%* % %
* % %k
* Kk Kk
% % %

% % %

GCC

% %k %
* %k %

% % %
¥ ¥k b
* %k
* %k

% % %
* %k
* %k
% %k
* % k
* % *
%* % Kk
* %k *k
% % %
% % ¥
%* % K
* % %
% % %k
% % %k
% % ¥
* % %k
* %k
% % %
%* %k
%* %k %
%* %k *
¥ %k
% % %

% % %
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ACA

* % %k
* kK

% %k
de Je ¥k
% d ok

% % ¥

Y vk
* %k k
¥* %k
% % %
% %k ¥k
%* ¥ %k
% % %
%* % %k
% J ¥
¥ %k
% %k k
%* %k
% % %
% %k
% %k
% ¥ de
% % %
% ¥ %k
% %k
%* %k Kk
%* % %k
Je Kk K
%* %k

%* %k *

CAG

* %k
* %k

e d %
% % %
%* %k
% ¥k
% % %k
%* %k Kk
% % %
* % %
* % %
* % %
* %k
% %k Kk
% % %k
% % %
% %k k
% % Kk
% %k Kk
¥ ¥k
Y %k d
%* ¥k
% %k
% % %k
% % Kk
%* % %
% % %
% %k %k
¥ % %k

* Kk Kk

CTC

* %k

* % %k

Y %k
e de K
¥ ¥ %k
%* k%
* %k
J %k
* kK
%* % %
e ¥k
* % %k
%* ¥ ¥
% ¥ &k
v % K
% % %
% %k
% % %
% %
%* % %
% % Kk
% % %
* % %k
* % %k
% %k
J %k %
¥ Kk ok
%* ¥ %
* % Kk
% ¥ Kk

% % %

350

GGA
*kk

* % %

% %k
% % %
% %k
% %k
v %k k
¥ %k Kk
%* % %
% % Kk
* %k %
* %k
% ¥ %
% % %k
* %k
% % %k
* % %
* % %
* % %k
% %k
% % %
% % %k
% %k
* % %
Y %k J
% % %
* % Kk
%* % %
%* %k
* ¥k Kk
¥ % Kk

TTT

* % ¥k

% % %

% ¥ %
% % %
* % Kk
% % ¥k
% % %
%* % %
* % %k
e ¥ %
%* % %k
%* % %

% %k Kk
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CAG

%k %k

% % %

% % %k
% %k
% % %
% % %k
% % Kk
% % ¥
Yk Kk
* % %
% % %
% % %
* % %
* % %
% % %
% %k
* % %
* % %k
% ¥k

% ¥ Kk
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MICA*001
MICA*00201
MICA*00202
MICA*004
MICA*005
MICA*006
MICA*00701
MICA*00702
MICA*00801
MICA*00802
MICA*00803
MICA*00901
MICA*00902
MICA*010
MICA*011
MICA*01201
MICA*01202
MICA*013
MICA*014
MICA*015
MICA*016
MICA*017
MICA*018
MICA*019
MICA*020
MICA*021
MICA*022
MICA*023
MICA*024
MICA*025
MICA*026
MICA*027
MICA*028
MICA*029
MICA*030
MICA*031
MICA*032
MICA*033
MICA*034
MICA*035
MICA*036
MICA*037
MICA*038
MICA*039
MICA*040
MICA*041
MICA*042
MICA*043
MICA*044
MICA*045
MICA*046
MICA*047
MICA*048
MICA*049

cCT

% %k
% ¥

%* %k
%k k
* %
% %k
%k k
% ¥ %k
%* % %
* %k
* %k Kk
* %k
%* %k
% %k
* %k k
* %k
% % %k
% %k
% ¥k
* % %
* % %k
* % %k
%* %k
% ¥ ¥
* %k
% % Kk
% % %
* %k
% Kk

CTG

%* %ok
% ¥ %

¥ %k
v %k
% % ¥
* %k Kk
% %k
% % %
%* %k
%* % ok

ATG
*dkek

%* k%

% %k %k
%* % %
% J %k
%* %k ok
* %k ok
% % ¥
% %k Kk
%* k%
% ¥k
Y % ¥k
% vk
* %k
Je % K
* %k
% % Kk
* %k
% % %
Yo Je Kk
%%k Kk
% kK
% ¥
¥ %k Kk
%* % %k
% %k

% % K

TCA GAT

* kK
* Kk ok

% vk %
ok
ok ok
% %k
* %k
% %k
% v
Yk ok
% %k %
% %k
* %k
%* %k
%ok ke
gk
%* %k
* % %k
¥ %k
ook ok
* % %k
%* % %
Kk ke
* %k
* % %
* %k ok
¥ %k
* % %k
* %k
* K %
* % %

% %k
* %k k

ok
%* J ok
*k ok
*kk
*kk
* ok ok
% % %k
*kk
*kk
* % %k
* %k
* % %k
*kk
* %k
*kk
*kk
* %k
* % %k
% % %k
*kk
*k ok
*kk
* ok ok
% % %
* % Kk
* ok k
* % k
%k k

-C-

CTT

% %k

* kK

Y kK
* % %k
%* % %k
g kK
* kK
% %k
W* %k %k
% % %
% %k
% %k %
¥k ¥k
% % %
Yk %k
% %k ok
L2 23
%* %k %
%* Kk %
% %k %
% % %
%* %k %k
* %k
%* % Kk

GGG

* % *

* % %k

% %k %
%* Kk
%* %k %k
* %k
%* % %
% % %k
e J Xk
% % %k
%* %k %
% ¥ %k

360
TCC

%* % %k
* %k

* %k
% ¥ %k
* %k *
% %k
%k k
* %k
% % ¥k
% %k
%k ok
d ¥ ¥k
* %k
% %k
* %k k
% %k
%* %k
% % %k
%* %k
% %k
%* %k k

% % %k

ACT
*kok

* k%

e %k %k
ok Kk
%* %k
% % %
% % ¥
* %k Kk
% %k
* % %k
* %k %k
% % K
% kK
% %k %k
J %k %k
% % %
% % %
* % %
% gk
* % %
¥ %k
%* %k

GGC

% %k
% %k

% %
% % %k
ok K
% %k Kk

*k ok

* k%
%* %k Kk
%k ke
%* %k
% ¥k
* % K
%* % %
* % %
% %k
%* %k
e d ke
% %k
% %k ok
% %k
Yk ok
%k Kk
% %k

% %k k

TCC ACT GAG GGC

% J %k
* kK

%k
% %k
* %k Kk
* Kk
* ok k
* % %k
* %k
% K %
v ok ok
% ok Xk
* %k
¥k
¥k %k
% % %
* %k
% %k
¥ k%
W ¥k k
* %k *
de vk
* %k
% ok ok
* k%
Yok Kk
Yk K

*okk

* ¥k %k
%* % %k

% % %k
* %k

* %k %
%* %k %
e e %k
* Kk ok
%* %k %
* kK
* Kk
* % *
% ¥k
% %k ok
% ok ke
* %k
% %k
* %k
% % %
%* % %k
* % *
* % *

%* ¥ Kk

% %k

% kK

% kK
* %k
%* %k
% %k
% %k
% %k
% % d
%* ¥ *
% ¥k
% %
% J Kk
* Kk k
% %k %k
* Kk *k
* % *
% % %
* % %k
Y gk
Je Kk k
* kk
% %k
* k%
% % %
%* % Kk
* % %
%* % %k
* % %k

%k k
* Kk

¥k K
% % ¥
% % %
* %k %k
* % %k
% % %k
* % %
% %k
v %k %
% %k
* %k k
* % Kk
* %k
¥ %k
v %k K
% %k %
%* %k %k
% %k Kk
¥ % K
* % Kk
% % *
* % %
* % %k
* %k Kk
* % %k
Yk K
Y %k v

Exon 6

GCC

% % ¥k
o’k Kk

%* %k
* % %k
%* %k
% % %
% %k
%k k
%* %k %k
% %k k
* %k %k
* %k
* % %k
Y de ke
Yk K
% %k
* % %k
% %k k
* %k K
Y Kk k
% %k Kk
%* %k

368
TAG

% J
% % %

% vk
% %k
* % %
% % ¥k
%* %k
% %k ok
* % %k
%* % %k
% %k
% %k
* %k k
% kK
* % %k
* %k
* % %
% %k
* % %
% %k %k
v kK
% % gk
* %k
* %k
% %k %k
% %k
%* % %k
* %k
% % %k

% %k
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(F 1)

HAEDOHL AR DORESE &#E

HEZ  #|ov

SERF+FMmEE > 5 —

HLATURDESE &R E

1950FER¥EITIT T 5 > A DDaussetFe 4 512 &>
TRAINZHLAGFRIZ, #HRAOHLA%HEICLS
ERHAE S ESE CATEBEHLARSE) 1IT&D
RELTEk, 77 - 77BN
THBHANHLERDTYPT - A7 ZFHLAY
—J T a 7RI NZ, ENTIZEAHLAY —
v a”, HEMLCY—27 T a 7RI EA
NDOHLAGUR M S Th iz, #BHTHHHIRIC
BWTTY AU BHLA%¥E, T—0O v /NHLA%RR
EERBIfTbNz, ENTIIHAESESHEFES
(BEOBAHBEA SR NEREHE N,
SHIHAITBNYTHHE, WE, kLT
HLAMR MBI Nz, T L CTHABESY:S

X1 EEHLAREOHWDH

HAEM R, HAGEFRICHLATMORED
BREFRINZ, ZOXDITHLAREREL N)LT
RO TON = E X D REITHES 2R T T
Wole, HRIZBVWTHEDEEFDOEHIZLD,
HAANDOHLANTRE, HINTER, LB
HNSBEbo TELVED ELTEORERENEE
2

1. EFESESHSE (EERHLARE)
HLAFIEIZ, #HARAOHLAEE NSNS 5 EEE
HLARREICK D, HLAFUREOREME, HAE, 3512
R, BRRERR E QBT R T
bz, FEZFIHAOSMEHREL DIRHI N

EIE>3 B4 Bt E FEH ERAR
1 196 44 TAUR D.B. Amos WAL
2 196 54 o505 J.J.vanRood - AR
3 196 74 15Uy R.Ceppellini HL-A
4 19704 TAU R P.I.Tarasaki LA, fourf
5 19724 AT J.Dausset MCL, AJ
6 19754 J )V I —  F.Kissmeyer-Nielsen HLA-A, B, C, D
7 19774 1FYUR W.Bodmer DR
8 19804 TAUR P.ILTarasaki 75 A B
9 1984 KA E.D.Albert & W.Mayr DQ, DP, #£1b%
10 19874 TAUR B.Dupont B & T ORFLP#HT
11 19914 H4 it MR, #A BEE TR
12 19964 7R D.Charron BT RN
13 20024 TAUR J.A Hansen BIZ TN
(BFRIE)
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HLADLMTE 2 568, RMERICHET 5., 2L TH
MRS RE U 2 S ANEOE R IRHLAFR S — 4 %
ERMTL, MR OHLAFEE N —RICE L -E
BHLARE TR T 27— a TR Tirbh
o RBETREMEFICLVIREINZFHRZ,
S HICZEDMEBROMIEFICIDERIN, IHIC
WHODHLA R fn 4 T B IT# D HLAFUR D dr 44
RBEINTE, =& ANFEOHLAGFEE ©#
SR, AFEEA OHLA®, BEMICIZEICE
HE, EEEOBBEIRFNIN, HLAOBEKNE
EORIHI N TE /=,
EFENHLATMED =D B% L7 AV hOoF 2
— 7 REFEGIELEEDAmos B E D, 19644EHBH] D
BIEERHLARZE 2 EHE S Nz, TO®RFESEE
THRI2EIZ—E, ZTDBDOELI3EFE TII3~64EIC—
EIfffE SN TE 2 (FD). UYEUNIIHLAGIFESHLA
EERTEOFN &2 R0 fTbi/z. HLARE ik
HUYNIEELRT—< T, U /NEROBEE T, B
U 2NER B, V) 2 NERIIRE B AR AR TR TS & ASHEAT
INTE, HLABGFEDESE L TIIHLAY 5
AT BETREI2EICHEINLAE (BEOARE)
CfourfE (BEDBE) EIEIEN TV, HBEINS
HLAZ S XA I HURICH U< A EBEDRICHEET
HCHE (HWIEUOLZHOAIE) 2Kmbb, BHED
HLA-A, B, CIZpEEI N/, £LHLAOHEUE D
HL-AN S BEDCHLAIZEE I Nz, 7T X1 Oxf
VHROBEIIFEAREBREZTIICD THES
N, ABEMNTHE, BEMNIIBIIHEIN, BHEIZAKE
28f#, BEE61FE, CHEIOEMNARINTWS, HLA
75 A DHURIIESEIER 2 TR ZNHED
MLCIZK DI N BHIFER &L U TRAICHE X
N, BEOY X LEROFEENRINGZ, TDHE
H6[E TIEXICHLA-DHUR & ffh, XILHUR & 67E
(Dwl~6) NI N/, F7ETDHIRE % IM1EFH
IR 2B NS M E T NEAIRN, DI
HEBWMHBT 551FE% & U THLA-DR (D related)
NmAIN, MUHES7TE (DRwl~7) 2NFEX
Nz, F-DHIEBH - ICSBARINIIEE LS
oo SHICESEITDHIENH ZIC1EAEINL2
&, DRIIENH ZICTABENEINI0OME /o /-,
£ /28ETIZHLAY T R TfHI ICDRE & 13 B

552, FIOBLTFEOEENREIN, FIET
£ DHLA-DR, DQ, DP® 3% D& T FEIZ 43 %
INZ(X1), ¥ICDPEIXShawHI2 X 0, PLT

19704 foyr
FIEERHLAS S P‘j Pj_
19724 MLC four LA
$sEERHLASSE —L 1 —{} {—
197545 D B C A
EoEEEHLASE —T 1 {HF—+
19775 D /DR B C A
FEEREHLARE —T_§ (H1 1+
19844 DP DQDR B C A
FIEERHLARE —1—O-0—— H —{
H5R 1 95X 1
K1 HLABEGEFEOES

(primed lymphocyte typing) FH; THAEINZHE
RTHD, EXITE BDRIURNH /2 IC6FENRX
Nn16f, =L TDQHIEDL#H L <3 (DQwl~3),
DPHURAH L < 6% (DPwl~6) NIz, H

FTIIDHURDI26FE, DRIIFREA24%E, DQHIE A9
&, DPHURMGTE L2 > TWBH(E2),

x£2 EBEHLASE EHLARER

E % MH#E#HBHT A B C D DR DQ DP
1. 1964 Durhan

2. 1965 Leiden

3. 1967 Turin

4. 1970 Los A 7 13 20
5. 1972 Paris 16 15 31
6. 1975 Aarhus 20 20 5 6 51
7.1977 Oxford 20 31 6 11 7 75
8.1980 Los A 20 40 8 12 10 90
9.1984 Munch 2347 8 19 16 3 6 122
10. 1987 New Y 24 52 11 26 20 9 6 148
11. 1991 #E 27 59 10 26 24 9 6 161
12. 1996 Saint M 28 61 10 26 24 9 6 164

1 THAANDHLAFUR DN N fThb /=Dl
IV T —THEINZE6ERNS T, HADAE
& LR, ®K, EEKX, LK) »510EDHAE
ANHROHLAPUME AR it &, HA ANDHLAHL
R0 TREtE Nz, EXHLRRBRITESN
TE2178FEOHLAGUME 2 H U HAR AN DK KR
BEIT>Z. TUTHAANL DMIREEMNSal (B
fEDOB54), +FEAEMNI-1 BHEDBSL), WL



A7HISN-2 (BIfEDB67) OFPLRE ZRERE L /2
7, BHERANDHDT—FZFTRRBI NN
7o '

1977 FAF U RADF v 7 A 74— RTHEIN
HETEEBHLARZEL, HANS14M3%164
(FHIR, 7RPE, #&E, 5, gk, WE, 2L, W
Bk, AEB, HEE, ™A, B0, & & Bk &
H) DEEHLENSIMUTZ, EEBHOTHEMEEL

TEMTE, ERKEOFHEIERDIEREGL.

XRBEOHAAXDHEIERE I N/ZI-1, Saldd
Bw54iZ, HHFEANEA, REZEHEESIIRBE
N7240.37Bw481Z, £/ HAHLAY—Z > av s
TIRE X N/=B50.20Bwh2IC @& /AR E N,

1980F 7 XU /1 TH# S N /= ESEIHLAE R
HLAZ##%13, UCLA®DTerasakifc4: 4RI 5 &5
ZEEEINZIEDHD, HANS15MHEHR314
(MR, £, JREE, ®il, EH, #HE RKE, 1+,
T, MR, MEE /I, R,
A, PO, Nk il FEA,
ek, BAO, mH, ik, FE, Bk, FH) 0%
EHEMBIMU =, £ 7z MG TerasakiftE DRI EIC
BEINTHBoNLPHES, BWEE, KFLE
SMBIMEI Nz, HAADS OFHURIIRE L
AEDRIE X N/ZHOK-12'Bw591Z, HAHLAT —7
Tavy S TREINZBLODHEHRED40.153
Bw601Z, 40.22Bw61ic, T ARELENFKRE
N/zDHO/Dw12iZ, HAHLAY—7 2 g 7/ Tighg
S N/ZDR7INDRWIIZ A NB I Nz, £BwbH2
ik NERAEMN, Bwb4E NSt LA A,
Bw59ZAHIR 8, WATLHASLENCWT 2 HREL
A%, DRWO6YZEIO 4D, DRwl7ZHHKE
=5EAD, DRwl8, 19% KFHFH—EREAED, MT2
ZHEEmERgeEN, MT3Z2THB=SENHAD
F—yEFEOLNFZ, FUTHLA-DY—7 ¥ 3
v TICEMUTRHER, EEKR, RRERERKO
HAEANDT—¥ 2 AREEENELDHEIN
7’7o

19844 R4 CHE I N/ZEIEIIA A D12/
#ZMhBML, FCTFHRNIALULET ZFHEZ S L
W2, iR ED 7 5 X1 % & S HLAREIR O @ 43
fronz, EHERFNSHLAT ) 7 O0—FI)Lit

ATH, A, B,
REZS, KH, {£H,
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RO5fE L, HLA-DREHEEGHRMA (HTC) 92fEA
XN, 2RICBEBIKENICKDHLAY 5 AT HF
DFEMRTTONIZ. TIN5 OHTCHHRAD X ¥
P& —RHTCE L TR I Nz, £/ZHLAY X
IV TANMICIET DA ENEETE Y S
A MEE B AR LA ES ICX DEMIC@mITI N E
LHoNc, BAADS OFHFRIIECEOEES
i CERRR DB I N/ZSN2BW6T7IZ, 1l
AFRISEENRBINZTOKIACWTIZ, 75 A1
PR & U THEAEANREI N/ZDYTHADWLSIZ,
EHENEE L ZDEnADw19iZ, HAHLAY —27
a JTHRIEBINZNITADRwWI3IZ, NI2ASDRwl2
2, NISADRw14iZ, +55EAMEB I N/=TB21
DQw3IZ A NE I N,

198797 AV A TR I N/ZHE10EIIAA DS
ERASIML, BH EEENEEBINZTS-IH
Bw751Z, BH HEENREE I N/ACx46H0Cwl 1T,
EFDREE L DKy Dw231Z, MREAZE AN E
B X N7ZDQWaDQw4iZ, R EAE A NIRE X
NETALODDQ7IZ @& NRI N, £l OEKE
KiE K D AKAYITHLAREIE ORFLPIZ & % &5 Tfi#
mafrbhiz, = LU CDRIIEIIDRAELEF &
DRB1~B4i&{x¥, DQ¥HiFEIIDQAL EDQB1EMLT,
DPHIRIIDPALEZF EDPBLIEMRTIC L D R &
NTW5Z LI NZ. £ LU TREIHEATRY)
DEPRHLAS D BRENRE L7z,

1991 HATEL I EIEBHLARENBIE T, H

- RO RESEE, ALROMR 8L, ARDHE

AREEEDIFICLVHEINSZ., ZOEBEEE
1353 E, 244K, HAMN S b4A1EZRNASmML,
8004z B I BERSHAROERRFE Lok, &
DRBTCTREBANLBREAENREBINAZBS5135H
B5102iZ, Ak BN RE IN/AZBTANB5103
12, ATEHSEAESEAEDHEIE X N7ZHR6ASDR1403 12
BRI N, HLABRBFMEITIZZ 5 X 1 OHLA-
ABRTFN417E, BEMLETH6LHE, CEZTH18HE,
27 5 X 1 ODRAE&F2327E, DRBLE{RTHI607%E,
DRB3J&EZ T/ 4%, DRB4EEFAI1%#E, DRB5E
mF 478, DQALEMRTA14fE, DQBLEMLE T
197, DPALErT 7487, DPBLEIRTA38FIZ
SRR I N, FRFICBEAIHLA-DYIR S DRB1L#E
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=¥, BEMDPHiE EDPBLEMLT D11 DA
BADYHA S MIC X N Tze BRI & TRIA S ENIZB S N
72DKT273DRB1*0406, 4% 23420 L 7=DP-Cp63
MDPB1*0901 L [FE I Nz S HICEXMERRT
DIFY EOEEEF AR E I, HIEOHLA
BEFEROEBNEN -, FRIARMNE S 45
M RIET —% OfFTIc#EDN -,

19967 5 > A TCRfEI N 120X, 50HH,
K15004 D& NE 15 TS Nz, FEMESmE o
HAMBES SRR OERHREERE W&
7z (19974vol.3), £ L THI3EIZ20024E5 A
7 AU J1 OHansenfe A2 & 013 [EFEHLA Y —
7 a IHBE S Nz,

2. TOT7 AT T HBESHSE
L979EEIEY 27 - A7 =7 Ml & i

WSEENLRFTE L TOWRBROE AEEEIC

L OFERTHMEE N, BIMONE, 33k, &

-

W ) Y bl
HTEERHL ARE

HLAPUMIES045E (7 5 A 1 7840288, 7 5 AN
102%&), NNFIIEIET A TA17028, 75 2
ON831FEIC THMF T N/m. T DRHIEHR BIFFEE
D—EBELTBFERENIETWEEWED, FEEE
RERD E2EFIMN S MBI N, FHRHOK
BENSIBE D HEBOKRETHH, HLABUME OB
i, T—FDEN, A>EFa—F~DAN, LT
T RIIEBRFZOKRE I D E 2 —F &5 %)
SEEIEFTHALEZ (BRIIMMOEENHERT /-
W), MHBEHRHMN S KT — 0T >~
N, T ANEFo I UTERITL, FENSM®
W —% DI —54 > NERfTbN. SFERN
57— adDOREIEHIWATELZHDT
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