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MEENI AT 2fTo 7%, BOOMEENS
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SSCPi%(9), DQA1, DQB1, DPB1iZPCR-RFLPi%:
(10, I ZA Wz, WG TIIDQAL %R < £EIK
% Innogeneticsft MLine Probe Assayi%, A, C, B,
DRB1 % {EK 8 EDPCR-MPH{% % Fi W /=, £ &AL
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Wb LICHEEEASTDOE T, ThFhDt
MHIZDNWTZ ZTIIEKT 5.

RIZ, IAETHRNS 1 RRTONTOY A
TERMAALT, MBEETOEEZHRLE. i
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TayA FopiceEbek. $ibb, DPBl1ZE
BR<ZSRT, VIANEBICEN2HE13516
B, DPB1Z2EDI I A1, 7S ANEBICERLN
SGa1347TH &5, Fe, 1EERTHAEONT
0% A4 7 UDNHEETERN7ZF 1 BIRREFEEL
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BEHINAEBGTHEHETHS 2D, =&,
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A*0210DGEFEEBATWEEE W, £/, C,
DRB345, DQA1D X S IZF—F Disr & Z A3\
N AT A

RICREHLAENT OV A TOHAEDERE
HHRBRONEZ —BICE LD BIIC2EA DN
Ty THEEEY A I EBRETOREAELET
RU, 79X NHERTIdEHLEEICEODRBL %
BRIz, SBIC, V9R1E7SAN2RE
LU TB&EDRBID#HAGLEZRLE., Zhbide
TOMNELTFOMAETHEE 2 RKTDETELT
B, FHTLOKMEIENSIEZ, NTO¥ AT
$8% (haplotype frequencies, HFff) X104 E§EAR
SEf#ifiE (linkage disequilibrium, LDfE) X104 HH%f
HSE A E#fE (relative linkage disequilibrium, RD
) X102, X*f# (chi-square values) &7%> TW5,
RHPTXE10.8400 E (0.1%FAE) TIEDOHEEZ
RIEMIMATHE- 2. (R4~FK11)

3EMTIE, VAT DA-C-B, ZSAOD
DRB1-DQB1-DPB1, % U THgasHE< i il fa s
FERFD R F—RBRBICHW SN HA-B-DRB1 D 3 fE%H

£1 HLAREFRI(EVTHE
HLA-Class | HLA-Class Il
A C B DRB1 | DRB345 | DQB1 DPB1 DQA1
B® PCR-SSOP PCR-RFLP
- PCR-SSCP
N PCR-SSP
R Line Probe Assay [Innogenetics]
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ZRUk., 4EALTIE, RDBRWBEENH 5DRE
& D QJE(13)%DRB1-DRB345-DQA1-DQB1 T L
7o, 6 BEALZIE FRIICHUR 20 F O H vl BE 7R A-
C-B-DRB1-DRB345-DQB1 &R L 7-. HEII45EH
N7z 8 ML ETTRUE. 3B EDHETNS
0% 7HE0S% U EIINT O 1 THERIET
V—hrLU, NTOFA THEO0.5% KiGIIRDERIE
TY—hUEMNSY YU)V4, HFfE, LDfE, RDED
JETRLAZ. (B12~%17)

TS BRBOREHEISE 5 OFECHENKD
EOEHL .

LD=HF (ABC...X) —a Xb Xc... Xx

a=A(gf), b=B(gf), c=C(gf)....x=X(gf)
gf =B FHE

RD=LD_”|Dmax|

[Dmax|=Dmax D } iE

Dmax=Min{a, b, c...,.x} —aXbXec...Xx (LD=0)
Dmax=Max{0, a+b+c...+x—(XL—1)} —aXbXc...Xx
(LD<0)

Min{ }={ }NDEHE D F/IME

Max{ }={ }NDOEFEDHEKXE

XL=18{ET AN 5XE TDREME

X?=2NLD?a(1-a)b(1-b)

BT HEABCHSLXET
£3 NTAGATEHO—%K
HF: haplotype frequencies, LD: linkage disequilibrium, RD: relative linkage disequilibrium, X? values: chi-square values
Table Pages No. ?f Link of haplotypes No. of Indication Calculation
No. loci - haplotypes
4 1 A-C
5 3 A-B 523
6 3 c-B
4
7 4 , B - DRB1 :';: :;
Locus. | All data RD x 102
8 1 DRB345 — DRB1 X2 v |
516 values
9 1 DQA1 - DRB1
10 2 DQB1 - DRB1
1 2 DPB1 - DRB1 477
i =
12 1 A—C-B 523 Sorting HF =20.5% '
HF <0.5% and sorting RD 20.05
i =
13 4 3 A—B - DRB1 516 Sorting HF20.5% _
Locus . HF <0.5% and sorting RD =0.1
Sorting HF20.5% ‘
14 1 DRB1 - DQB1 - DPB1 477 HF (%
Q HF <0.5% and sorting RD=0.1 D (( V" ;
15 1 4 DRB1 - DRB345 Sorting HF 20.5% RD ?
Locus - DQA1 - DQB1 516 HF <0.5% and sorting RD =0.05
16 1 6 A-C-B-DRB1 Sorting HF20.5% .
Locus — DRB345 - DQB1 HF <0.5% and sorting RD=0.5
- >0,
17 1 8 (All loci) a7 | Sorting HE=0.5%
Locus HF <0.5% and sorting RD=0.5
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5

4 A—C 2BHONTOSATHE, EET FHE. FHHEMHFTHEE. X2 (n=523)

Allele Cw Cw Cw Cw Cw Cw Cw Cw Cw Cw Cw Cw Cw Cw Cw
*0102 *1402 *1403 *0302 *0303 *0304 *1502 *0401 *0602 *0702 *0704 *0501 *0801 *0803 *1202
A*0101 0 0 0 0 0 0 0 0 57 0 0 0 0 0 0
-10 -3 -4 0 -8 -8 -3 -3 57 -6 -1 0 -6 -1 -6
-100 -100 -100 -1 -100 -100 -100 -100 100 -100 -100 -1 -100 -100 -100
1.2 0.3 0.5 0.0 0.9 1.0 0.3 0.3 | 4448 0.7 0.1 0.0 0.7 0.1 0.8
A*0201 191 38 0 0 268 153 134 19 0 96 38 0 96 0 38
13 -13 -76 -2 126 6 87 -28 -14 -15 24 -4 -9 -14 -81
1 -25 -100 -100 14 1 22 -59  -100 -14 20 -100 -8 -100 -68
0.1 04 9.5 0.2 15.3 0.0| 196 20 17 0.3 4.7 0.5 0.1 1.7 7.2
A*0206 38 19 19 0 96 172 38 0 0 287 0 0 191 19 19
-1 -24 -44 -2 -23 48 -1 -40 -12 194 -12 -3 104 7 -81
-74 -55 -70 -100 -19 6 -3  -100 © -100 24 | -100 -100 13 6 -81
_ 14 16 3.8 0.2 0.6 25 0.0 4.8 14 | 52.0 1.4 0.4 15.6 0.5 8.4
A*0207 249 0 0 0 19 19 0 0 0 0 0 0 0 0 0
201 -14 -20 -1 -19 -20 -13 -13 -4 -30 -4 -1 -28 -4 -32
84 -100 -100 -100 -49 -52 -100 -100 -100 -100 -100 -100 -100 -100 -100
109.2 16 2.4 0.1 1.1 1.3 14 14 0.4 3.6 0.4 0.1 33 0.4 3.9
A*0210 0 0 0 0 0 0 0 0 0 0 0 0 57 0 19
-13 -4 -5 0 -10 -1 -3 -3 -1 -8 -1 0 50 -1 11
-100 -100  -100 -1 -100 -100 -100 -100 -100 -100 -100 -1 72 -100 16
16 04 0.6 0.0 1.2 1.3 0.4 0.4 0.1 0.9 0.1 0.0 39.0 0.1 1.6
A*0301 0 0 0 0 0 19 0 0 0 0 0 38 0 0 0
-10 -3 -4 0 -8 1 -3 -3 -1 -6 -1 38 -6 -1 -6
-100 -100 -100 -1 -100 23 -100 -100 -100 -100 -100 100 -100 -100  -100
1.2 03 0.5 0.0 0.9 19 0.3 0.3 0.1 0.7 0.1 | 696.0 0.7 0.1 0.8
A*1101 344 38 0 0 134 38 19 210 19 115 0 0 134 0 19
166 -13 -76 -2 -7 -109 -28 163 5 4 -14 -4 29 -14  -100
19 25 -100 -100 -5 -74 -59 42 4 0 -100 -100 3 -100 -84
21.8 0.4 9.5 0.2 0.1 11.0 2.0 | 693 0.2 0.0 1.7 0.5 1.1 1.7 11.0
A*2402 727 191 19 0 306 478 96 134 0 344 57 0 287 96 918
119 17  -239 -7 -176 -25 -65 -27 -49 -33 8 -14 -69 47 513
1" 5 -93 -100 -37 -5 -40 -17  -100 -9 10 -100 -19 55 73
4.6 03 393 1.2 12.2 0.2 4.5 0.8 8.2 0.5 0.2 23 25 7.5 1120.3
A*2601 38 19 19 0 249 287 57 19 19 134 38 0 191 0 57
-149 -35 -61 -2 100 132 8 -30 4 17 23 -4 81 -15 -68
-80 -65 -76  -100 10 14 2 -61 3 2 19 -100 9 -100 -54
16.8 2.8 59 0.3 9.1 15.2 0.1 23 0.1 0.3 4.2 0.5 7.8 1.8 49
A*2603 0 0 0 0 115 38 0 0 0 0 0 0 0 19 19
-32 -9 -14 0 89 12 -8 -8 -3 -20 -3 -1 -19 17 -2
-100 -100 -100 -2 54 7 -100 -100 -100 -100 -100 -100 -100 13 -10
4.1 1.0 1.6 00| 39.0 0.7 0.9 0.9 0.3 23 0.3 0.1 2.2 11.6 0.0
A*3001 0 0 0 0 0 0 0 0 38 0 0 0 0 0 0
-6 -2 -3 0 -5 -5 -2 -2 38 -4 -1 0 -4 -1 -4
-100 -100 -100 0 -100 -100 -100 -100 100 -100 -100 0 -100 -100 -100
0.8 0.2 0.3 0.0 0.6 0.6 0.2 0.2| 296.0 0.5 0.1 0.0 04 0.1 0.5
A*3101 57 172 0 0 115 115 96 57 0 57 0 0 0 0 19
-57 139 -49 -1 24 20 65 27 -9 -14 -9 -3 -67 -9 -57
-50 31 -100 -100 4 3 16 7 -100 -19 -100 -100 -100 -100 -75
3.8 69.5 5.9 0.1 0.8 05| 16.6 2.8 1.0 0.3 1.0 0.3 8.4 1.0 5.4
A*3303 19 0 650 19 19 57 0 0 0 0 0 0 19 0 0
-1 -37 595 | 18 -84 -51 -34 -34 -10 -81 -10 -3 -57 -10 -87
-85 -100 91 100 -82 -47 -100 -100 -100 -100 -100 -100 -75 -100  -100
12.9 45| 778.7] |23.6 9.0 3.1 4.1 4.1 1.2 10.2 1.2 0.3 5.4 1.2 11.1




6 MHC Vol.8, No.1

R5—1 A—B 2ERMIONTOY A THE, E#EATEE,. HXEHERTFEE, XME (h=523)

[1/3]
Allele B*4402 B*4403 B*5101 B*5102 B*5201 B*3501 B*1501 B*1507 B*1511 B*1518 B*4601
A*0101 0 0 0 0 0 0 0 0 0 0 0
0 -4 -4 0 -6 -5 -2 0 -1 -1 -2
-1 -100 -100 -1 -100 -100 -100 -1 -100 -100 -100
0.0 0.4 0.4 0.0 0.7 0.6 0.2 0.0 0.1 0.1 0.2
A*0201 0 0 134 0 38 96 76 0 76 57 19
-4 -72 60 -2 -78 1 38 -4 66 39 -18
-100 -100 10 -100 -67 0 12 -100 78 25 -48
0.5 9.0 6.2 0.2 6.9 0.0 4.4 0.5 50.7 9.8 1.0
A*0206 0 19 19 0 19 134 76 0 0 19 19
-3 -41 -43 -2 -79 55 44 -3 -9 4 -12
-100 -68 -69 -100 -80 7 13 -100 -100 2 -38
04 34 3.6 0.2 8.2 48 7.0 0.4 1.0 0.1 0.5
A*0207 0 0 0 0 0 19 0 0 0 0 249
-1 -19 -20 -1 -31 -6 -10 -1 -3 -5 239
-100 -100 -100 -100 -100 -24 -100 -100 -100 -100 86
0.1 22 2.3 0.1 3.8 0.2 1.2 0.1 0.3 0.5 643.7
A*0210 0 0 0 0 19 0 0 0 0 0 0
0 -5 -5 0 1 -7 -3 0 -1 -1 -3
-1 -100 -100 -1 16 -100 -100 -1 -100 -100 -100
0.0 0.6 0.6 0.0 1.7 0.8 03 0.0 0.1 0.1 0.3
A*0301 38 0 0 0 0 0 0 0 0 0 0
38 -4 -4 0 -6 -5 -2 0 -1 -1 -2
100 -100 -100 -1 -100 -100 -100 -1 -100 -100 -100
696.0 04 0.4 0.0 0.7 0.6 0.2 0.0 0.1 0.1 0.2
A*1101 0 0 38 0 19 116 268 0 0 0 19
-4 -72 -35 -2 -98 21 229 -4 -10 -18 -18
-100 -100 -48 -100 -84 -3 71 -100 -100 -100 -48
0.5 9.0 21 0.2 10.7 0.6 163.6 0.5 1.2 2.2 1.0
A*2402 0 19 249 0 899 191 153 19 19 57 19
-14 -225 -3 -7 501 -130 20 5 -16 -5 -107
-100 -92 -1 -100 72 -40 9 21 -45 -9 -85
23 36.7 0.0 1.2 116.5 9.5 0.5 0.3 1.2 0.1 15.4
A*2601 0 19 19 0 57 191 134 0 0 38 19
-4 -56 -59 -2 -66 92 93 -4 -11 19 -20
-100 -75 -75 -100 -53 12 29 -100 -100 12 -51
05 53 56 0.3 4.6 11.0 257 0.5 1.3 22 1.2
A*2603 0 0 0 0 19 38 76 0 0 0 0
-1 -13 -13 0 -2 21 70 -1 -2 -3 -7
-100 -100 -100 -2 -8 12 38 -100 -100 -100 -100
0.1 1.5 1.5 0.0 0.0 32 77.0 0.1 0.2 0.4 0.7
A*3001 0 0 0 0 0 0 0 0 0 0 0
0 -3 -3 0 -4 -3 -1 0 0 -1 -1
0 -100 -100 0 -100 -100 -100 0 -1 -100 -100
0.0 0.3 0.3 0.0 0.5 04 0.2 0.0 0.0 0.1 0.1
A*3101 0 0 210 19 19 57 134 0 0 0 0
-3 -46 163 18 -56 -3 109 -3 -7 -12 -24
-100 -100 25 100 -75 -5 32 -100 -100 -100 -100
0.3 5.5 67.6 271 53 0.0 55.2 0.3 0.7 1.4 2.8
A*3303 0 612 19 0 0 38 19 19 0 0 0
-3 559 -35 -1 -85 -31 -9 16 -7 -13 -27
-100 91 -65 -100 -100 -45 -33 46 -100 -100 -100
0.3 725.5 27 0.2 10.9 1.7 04 99 0.9 1.6 32
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&K5-2

[2/3]
B*3902 B*3904

B*5502 B*5504  B*5601 B*5603  B*5801 B*5901 B*3701 B*3901
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#&5—3

[3/3]

Allele B*6701 B*27 B*0702  B*4801 B*4001 B*4002 B*4003 B*4006 B*1301 B*1302

A*0101 0 0 0 0 0 0 0 0 0 0

0 0 -2 -3 -3 -5 0 -3 -1 0

-1 -1 -100 -100 -100 -100 -1 -100 -100 -1

0.0 0.0 0.2 0.4 03 0.6 0.0 0.3 0.1 0.0

A*0201 0 0 0 96 96 19 0 38 76 0

-8 -4 -39 36 38 -71 -4 -13 56 -6

-100 -100 -100 7 8 -79 -100 -25 33 -100

1.0 0.5 47 27 3.2 71 0.5 0.4 18.3 0.7

A*0206 0 19 19 115 38 57 0 76 0 0

-7 16 -14 65 -10 -18 -3 34 -17 -5

-100 45 -41 13 -21 -24 -100 8 -100 -100

0.8 8.3 0.7 10.3 0.2 0.6 0.4 3.2 20 0.6

A*0207 0 0 0 0 0 19 0 0 0 0

-2 -1 -10 -16 -15 -5 -1 -14 -5 -2

-100 -100 -100 -100 -100 -21 -100 -100 -100 -100

0.2 0.1 1.2 1.8 1.7 0.1 0.1 1.6 0.6 0.2

A*0210 0 0 0 0 0 0 0 57 0 0

-1 0 -3 -4 -4 -6 0 54 -1 0

-100 -1 -100 -100 -100 -100 -1 74 -100 -1

0.1 0.0 0.3 0.5 0.5 0.7 0.0 87.3 02 0.0

A*0301 0 0 0 0 0 19 0 0 0 0

0 0 -2 -3 -3 14 0 -3 -1 0

-1 -1 -100 -100 -100 27 -1 -100 -100 -1

0.0 0.0 0.2 0.4 0.3 4.9 0.0 - 0.3 0.1 0.0

A*1101 76 0 0 96 0 57 0 38 0 19

68 -4 -39 36 -57 -33 -4 -13 -20 13

100 -100 -100 7 -100 -36 -100 -25 -100 25

67.2 0.5 4.7 27 71 1.5 0.5 0.4 24 3.2

A*2402 0 19 287 210 287 363 19 96 57 0

' -28 5 154 8 91 56 5 -79 -12 -21

-100 21 67 2 27 10 21 -45 -18 -100

46 0.3 30.6 0.1 7.4 1.8 0.3 6.2 0.4 3.5

A*2601 0 0 57 19 57 210 19 172 0 0

-9 -4 16 -43 -3 115 15 118 -22 -6

-100 -100 5 -69 -5 15 44 28 -100 -100

1.0 0.5 0.8 3.8 0.0 18.1 6.0 321 26 0.8

A*2603 0 0 0 19 0 38 0 0 0 0

-1 -1 -7 9 -10 22 -1 -9 -4 -1

-100 -100 -100 5 -100 13 -100 -100 -100 -100

0.2 0.1 0.8 0.8 1.2 3.6 0.1 1.0 0.4 0.1

A*3001 0 0 0 0 0 0 0 0 0 38

0 0 -1 -2 -2 -3 0 -2 -1 38

-1 0 -100 -100 -100 -100 0 -100 -100 100

0.0 0.0 0.2 0.2 0.2 04 0.0 0.2 0.1 696.0

A*3101 0 0 0 0 57 38 0 0 57 0

-5 -3 -25 -38 21 -20 -3 -33 44 -4

-100 -100 -100 -100 4 -34 -100 -100 25 -100

0.6 0.3 29 4.5 1.4 0.8 0.3 3.9 17.0 0.4

A*3303 0 0 0 0 0 19 0 0 0 0

-6 -3 -28 -43 -42 -47 -3 -37 -15 -4

-100 -100 -100 -100 -100 -71 -100 -100 -100 -100

0.7 0.3 34 5.2 5.0 4.1 03 4.5 1.7 0.5




MHC Vol8, No.1 9

&K6—1 B—C 2EBfIONTOY A FHEE. E#TTEE. HHESE R TEE. XqE (n=523)

[1/3]
Allele B*4402 B*4403 B*5101 B*5102 B*5201 B*3501 B*1501 B*1507 B*1511 B*1518 B*4601
Cw*0102 0 0 19 0 0 0 76 0 0 0 344
-6 -1 -95 -3 -181 -146 16 -6 -16 -29 287
-100 -100 -83 -100 -100 -100 5 -100 -100 - =100 100
0.8 15.0 10.7 0.4 255 20.1 0.6 0.8 2.0 37 186.8
Cw*0302 0 0 0 0 0 0 0 0 0 0 0
0 -1 -1 0 -2 -2 -1 0 0 0 -1
0 -100 -100 0 -100 -100 -100 0 -1 -2 -100
0.0 0.1 0.1 0.0 0.2 0.2 0.1 0.0 0.0 0.0 0.1
Cw*0303 0 0 0 0 0 631 382 19 96 0 0
-5 -88 -91 -3 -144 515 334 14 83 -23 -45
-100 -100 -100 -100 -100 67 . 106 42 100 -100 -100
0.6 1.4 1.8 0.3 19.4 301.9 2919 47 66.4 28 5.7
Cw*0304 0 0 76 0 0 38 57 0 0 19 0
-5 -92 -18 -3 -150 -83 7 -5 -13 -5 -47
-100 -100 . -19 -100 -100 -68 2 -100 -100 -19 -100
0.6 12.0 0.5 03 204 7.5 0.1 0.6 1.6 0.1 6.0
Cw*0401 0 0 0 0 0 76 - 326 0 0 0 0
-2 -29 -30 -1 -48 38 309 -2 -4 -8 -16
-100 -100 -100 -100 -100 9 89 - =100 -100 -100 -100
0.2 3.5 3.6 0.1 5.9 44 678.9 0.2 0.5 0.8 1.7
Cw*0501 38 0 0 0 0 0 0 0 0 0 0
38 -3 -3 0 -4 -3 -1 0 0 -1 -1
100 -100 -100 0 -100 -100 -100 0 -1 -100 -100
1046.0 0.3 03 0.0 0.5 0.4 0.2 0.0 0.0 0.1 0.1
Cw*0602 0 0 0 0 0 0 . 0 0 0 0 0
-1 -9 -9 0 -15 -12 -5 -1 -1 -2 -5
-100 -100 -100 -1 -100 -100 -100 -100 -100 -100 -100
0.1 1.0 1.0 0.0 1.7 1.4 0.5 0.1 0.1 0.2 0.5
Cw*0702 0 0 0 0 0 0 19 0 0 0 0
-4 -69 =71 -2 -113 -91 -18 -4 -10 -18 -36
-100 -100 -100 -100 -100 -100 -49 -100 -100 -100 -100
0.5 8.6 8.9 0.2 14.7 1.6 1.1 0.5 1.2 2.1 43
Cw*0704 0 0 0 0 0 0 0 0 0 134 0
-1 -9 -9 0 -15 -12 -5 -1 -1 132 -5
-100 -100 -100 -1 -100 -100 -100 -100 -100 100 -100
0.1 1.0 1.0 0.0 1.7 1.4 0.5 0.1 0.1 810.4 0.5
Cw*0801 0 0 0 0 19 96 38 0 0 19 0
-4 -65 -67 -2 -87 10 3 -4 -9 2 -34
-100 -100 -100 -100 -82 1 1 -100 -100 2 -100
0.4 8.1 8.4 0.2 9.3 0.1 0.0 0.4 1.1 0.0 4.0
Cw*0803 0 0 0 0 0 0 0 0 0 0 0
-1 -9 -9 0 -15 -12 -5 -1 -1 -2 -5
-100 -100 -100 -1 -100 -100 -100 -100 -100 -100 -100
0.1 1.0 1.0 0.0 1.7 14 0.5 0.1 0.1 0.2 0.5
Cw*1202 0 0 0 0 1071 19 0 0 0 0 0
-4 -74 -76 -2 950 -78 -40 -4 -11 -19 -38
-100 -100 -100 -100 98 -80 -100 -100 -100 -100 -100
0.5 9.4 9.6 0.2 985.7 8.1 4.9 0.5 1.3 23 47
Cw*1402 0 0 478 0 0 0 0 0 0 0 0
-2 -32 445 -1 -52 -42 -17 -2 -5 -8 -16
-100 -100 100 -100 -100 -100 -100 -100 -100 -100 -100
0.2 38 710.3 0.1 6.4 5.1 20 0.2 0.5 0.9 1.9
Cw*1403 0 669 0 0 0 19 0 19 0 0 0
-3 | 622 -49 -1 -77 -43 -26 16 -7 -12 -24
-100 100 -100 -100 -100 -69 -100 46 -100 -100 -100
0.3 985.4 5.9 0.2 9.7 37 3.0 1.3 0.8 1.4 2.8
Cw*1502 . 0 0 115 19 0 0 38 0 0 0 0
-2 -29 84 18 -48 -39 22 -2 -4 -8 -15
-100 -100 21 100 -100 -100 6 -100 -100 -100 -100
0.2 35 27.7 43.6 59 4.6 3.5 0.2 0.5 0.8 1.7
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&6 —2

[2/3]

B*3902 B*3904

B*3701 B*3901

B*5901

B*5502 B*5504  B*5601 B*5603

B*5401

Allele
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0.2
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0
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#6—3
[3/3]
Allele B*6701 B*27  B*0702 B*4801 B*4001 B*4002 B*4003  B*4006 B*1301 B*1302
Cw*0102 0 19 0 0 0 19 0 19 0 0
13 13 -60 -92 -89 121 6 -60 -32 -10
-100 40 -100 -100 -100 -86 -100 -76 -100 -100
16 3.2 7.9 12.3 11.8 14.3 0.8 6.0 4.1 1.2
Cw*0302 0 0 0 0 0 0 0 0 0 0
0 0 -1 -1 -1 -2 0 -1 0 0
-1 0 -100 -100 -100 -100 0 -100 2 -1
0.0 0.0 0.1 0.1 0.1 0.2 0.0 0.1 0.0 0.0
Cw*0303 0 0 0 38 0 9% 0 0 0 0
-10 -5 48 -35 -71 -15 -5 63 -25 -8
-100 -100 -100 48 -100 -14 -100 -100 -100 -100
1.2 06 6.0 2.1 9.0 0.3 0.6 8.0 3.1 0.9
Cw*0304 0 0 0 19 287 631 19 38 172 0
-1 -5 -50 -57 213 515 14 28 146 -8
-100 -100 -100 -75 46 71 42 42 88 -100
13 0.6 6.3 55 79.0 303.5 44 1.5 99.8 1.0
Cw*0401 0 0 0 0 19 0 0 0 0 0
-3 -2 -16 -24 4 -37 2 -21 -8 -3
-100 -100 -100 -100 -19 -100 -100 -100 -100 -100
0.4 0.2 1.8 2.8 0.1 44 0.2 24 0.9 0.3
CwW*0501 0 0 0 0 0 0 0 0 0 0
0 0 -1 -2 -2 -3 0 -2 -1 0
-1 0 -100 -100 -100 -100 0 -100 -100 -1
0.0 0.0 0.2 0.2 0.2 0.4 0.0 0.2 0.1 0.0
CwW*0602 0 0 0 0 0 0 0 0 0 57
-1 -1 -5 -7 7 11 -1 -6 -3 57
-100 -100 -100 -100 -100 -100 -100 -100 -100 100
0.1 0.1 0.5 058 0.8 1.3 0.1 07 03 | 4448
Cw*0702 76 0 363 0 57 19 0 0 19 0
69 -4 326 -57 2 -68 4 -49 -1 -6
100 -100 100 -100 0 -78 -100 -100 -3 -100
70.0 0.5 342.5 7.1 0.0 6.7 0.5 6.0 0.0 0.7
Cw*0704 0 0 0 0 0 0 0 0 0 0
-1 -1 -5 -7 -7 -1 -1 -6 -3 -1
-100 -100 -100 -100 -100 -100 -100 -100 -100 -100
0.1 0.1 05 08 0.8 13 0.1 0.7 0.3 0.1
Cw*0801 0 0 0 363 38 19 19 363 0 0
-7 4 -35 309 -14 -63 15 317 -19 6
-100 -100 -100 62 -27 77 45 73 -100 -100
0.9 0.4 43 217.0 05 6.1 7.4 261.9 2.2 0.7
Cw*0803 0 0 0 115 0 0 0 0 0 0
-1 -1 -5 107 7 -1 -1 -6 -3 -1
-100 -100 -100 85 -100 -100 -100 -100 -100 -100
0.1 0.1 05 174.1 0.8 1.3 0.1 0.7 0.3 0.1
Cw*1202 0 0 0 0 19 0 0 0 0 0
-8 -4 -40 61 -40 -93 4 -53 21 -6
-100 -100 -100 -100 -68 -100 -100 -100 -100 -100
1.0 05 4.9 7.7 34 12.0 0.5 6.5 25 0.8
Cw*1402 0 0 0 0 0 0 0 0 0 0
4 2 17 27 26 -40 2 -23 -9 -3
-100 -100 -100 -100 -100 -100 -100 -100 -100 -100
0.4 0.2 2.0 3.1 3.0 48 0.2 26 1.0 03
Cw*1403 0 0 0 0 0 0 0 0 0 0
-5 -3 -26 -39 -38 60 -3 -34 14 -4
-100 -100 -100 -100 -100 -100 -100 -100 -100 -100
06 0.3 3.0 47 45 7.3 03 40 1.6 0.5
Cw*1502 0 19 0 19 115 57 0 57 0 0
-3 17 -16 -5 91 20 -2 36 -8 -3
-100 48 -100 22 22 5 -100 9 -100 -100
0.4 19.9 1.8 0.1 40.8 13 0.2 7.2 0.9 0.3
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&R7—1 B—DRB1 2EMD/N\TO% A THHEE. EHAFEME. BXHEHAEEE, XME (n=516)

[174]
Allele DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1
*0101 *1001 *1501 *1502 *1602 *0401 *0403 *0405 *0406 *0407 *0410 *0701 *0901
B*4402 0 0 0 0 0 0 0 0 0 0 0 0 0
-2 0 -5 -3 0o . -1 -2 -5 -1 0 -1 0 -5
-100 -1 -100 -100 . -1 -100 -100 -100 -100 0 -100 -1 -100
0.2 0.0 0.5 0.4 0.0 0.1 0.2 0.6 0.1 0.0 0.1 0.0 0.6
B*4403 0 0 39 0 0 0 0 19 0 0 0 0 19
-26 -4 -40 -60 -5 -9 -26 -70 -24 -3 -14 -5 -74
-100 -100 -51 -100 -100 -100 -100 -78 -100 -100 -100 -100 -79
3.0 04 26 7.3 0.6 1.0 3.0 7.0 2.7 0.3 1.6 0.6 7.5
B*5101 0 0 97 0 19 0 19 116 0 0 19 0 58
-26 -4 18 -60 14 -9 -7 27 -24 -3 5 -5 -35
-100 -100 3 -100 20 -100 -26 5 -100 -100 2 -100 -38
3.0 0.4 0.5 73 4.2 1.0 0.2 1.0 2.7 03 0.2 0.6 17
B*5102 0 0 0 0. 0 0 0 19 0 0 0 0 0
-1 0 R -2 0 0 -1 17 -1 0 0 0 -3
-100 -1 -100 -100 -1 -1 -100 100 -100 0 -2 -1 -100
0.1 0.0 0.3 0.2 0.0 0.0 0.1 13.2 0.1 0.0 0.0 0.0 03
B*5201 0 0 78 833 0 0 0 19 0 0 0 0 39
-41 -6 -46 738 -8 -14 41 -121 -37 -4 -23 -8 -108
-100 -100 -37 93 -100 -100 -100 -86 -100 -100 -100 -100 -74
5.0 0.7 2317275 1.0 1.7 50 139 4.5 0.5 27 1.0 10.6
B*3501 0 0 174 0 0 0 116 116 19 0 78 0 97
-34 -5 73 -78 -7 -12 82 1 -1 -3 59 -7 -23
-100 -100 9 -100 -100 -100 23 0 -36 -100 30 -100 -19
4.0 0.6 6.7 9.7 0.8 14 237 0.0 0.5 0.4 216 0.8 0.6
B*1501 0 0 165 0 19 19 58 19 233 0 39 0 58
-36 -5 47 -83 12 7 22 -103 200 -4 19 -7 -70
-100 -100 6 -100 17 5 6 -84 63 -100 10 -100 -55
4.3 0.6 26 10.4 24 0.4 16 114 | 1455 0.4 21 0.8 5.0
B*1507 0 0 0 0 0 0 39 0 0 0 0 0 0
-2 0 -5 -3 0 -1 37 -5 -1 0 -1 0 -5
-100 -1 -100 -100 -1 -100 100 | -100 -100 0 -100 -1 -100
0.2 0.0 0.5 0.4 0.0 0.1 99.6 0.6 0.1 0.0 0.1 0.0 0.6
B*1511 0 0 19 0 0 0 0 0 0 0 0 0 58
-4 -1 8 -9 -1 -1 -4 -13 -3 0 -2 -1 45
-100 -100 9 -100 -100 -100 -100 -100 -100 -1 -100 -100 54
0.4 0.1 0.7 1.0 0.1 0.1 0.4 1.5 0.4 0.0 0.2 0.1 18.2
B*1518 0 0 0 0 0 58 0 0 19 0 0 0 19
-7 -1 -20 -16 -1 56 -7 -23 13 -1 -4 -1 -5
-100 -100 -100 -100 -100 42 -100 -100 8 -100 -100 -100 -19
0.7 0.1 24 1.8 0.1 | 140.0 0.7 2.8 3.2 0.1 0.4 0.1 0.1
B*4601 0 0 0 0 0 19 0 0 19 0 0 0 58
-14 -2 -41 -31 -3 15 -14 -46 7 -1 -7 -3 10
-100 -100 -100 -100 -100 11 -100  -100 2 -100  -100 -100 3
1.5 0.2 4.9 3.7 0.3 4.9 1.5 57 0.5 0.1 0.8 0.3 0.3
B*5401 19 0 58 19 0 0 0 446 0 0 0 19 39
-8 -4 -25 -45 -6 -10 -28 351 -25 -3 -15 14 -60
-30 -100 -30 -70 -100 -100 -100 56 -100 -100 -100 19 -61
0.3 0.5 1.0 3.8 0.6 11 3.2| 167.2 29 03 1.7 3.9 4.7
B*5502 0 0 39 0 0 0 0 155 0 0 0 0 19
-11 -2 5 -26 -2 -4 -1 17 -10 -1 -6 -2 -21
-100 -100 2 -100 -100 -100 -100 46 -100 -100 -100 -100 -52
1.2 0.2 0.1 3.0 0.2 0.4 12| 435 1.1 0.1 0.7 0.2 1.3
B*5504 0 0 0 0 0 0 0 0 0 0 0 0 39
-2 0 -5 -3 0 -1 -2 -5 -1 0 -1 0 33
-100 -1 -100 -100 -1 -100 -100 -100 -100 0o -100 -1 100
0.2 0.0 0.5 0.4 0.0 0.1 0.2 0.6 0.1 0.0 0.1 0.0 | 252
B*5601 0 0 0 0 0 0 0 0 0 0 0 0 19
-2 0 -5 -3 0 -1 -2 -5 -1 0 -1 0 14
-100 -1 -100 -100 -1 -100 -100  -100 -100 0 -100 -1 42
0.2 0.0 0.5 0.4 0.0 0.1 0.2 0.6 0.1 0.0 0.1 0.0 4.4
B*5603 0 0 0 0 0 0 0 0 0 0 0 0 0
-2 0 -7 -5 0 -1 -2 -8 -2 0 -1 0 -8
-100 -1 -100 -100 -1 -100 -100 -100 -100 -1 -100 -1 -100
0.2 0.0 0.8 0.6 0.0 0.1 0.2 0.9 0.2 0.0 0.1 0.0 1.0
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[474]

DRB1 - DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1
*1302 *1307 *1401 *1403 *1405 *1407 *1412

DRB1
*1301

DRB1 DRB1 DRB1
*1101  *1201 *1202

DRB1
*0803

DRB1
*0802

Allele

*1406

-100
0.1

0
-1
-100
0.1

0
-1
-100
0.1

B*5801

0

-11
-100
13

0
-6
-100
0.7

B*5901

B*3701

- O
'
-0
]
-
[
omow
v~
]
-0
'
ON~O
- o
<O
'
omMmow
Non
]
<O
]
-
]
ooOTOo
- o
Ot
S
O N©0©O
0O
DONN
-
o
[+
o
*
[14]

ocooo

o1m1
-0
'
01m2
-0
1
oN

B*3902

0

-1

-100
0.1

0

-1

-100
0.1

0

-1

-100
0.1

B*3904

cowo
o
cowo
[=]
o
'
o
.
04%1
g =}
'
oMo
-o <
o
'
004.Io
o
0405
MO
o
4.Io
00.%2
o
'
o
)
On.ume
4.|0
o
L}
-
o
~
o
[11]

ocooo
o
ocooo
o
04.|m1
-0
'
<O
'
o
00.%2
1..0
oooo
o
00.%2.
g =}
]
oooo
o
- O
'
04%1
pd o]
]
01..%2
<O
'
02m3
40
01.-%1
40
~
N
*
[11]

01.-%1
o
'

04%2
So
'
Qc
'

4m1
'
Lo
'

coo®

A=
L}

04%1
4.10

Oo-0om

NC i
1
‘.Io
Qc
t

OQ.»mnw
g
1

ovYow

AL
L}

oTOoON~

NOai
)

omow

w8«
'

N

o

~

o

*

om

0
-1
-100
0.1

39
37
100
67.4

0
-12

-100
1.3

ON~O

19
-5
-19
0.1

0
-1
-100
0.1

0
-32
-100
37

0
-2
-100
0.2

0
-12

-100
1.3

0
-14
16

-100

0
-1

-100
0.1

0
-2

-100
0.2

0
-1
-100
0.1

0

-30
-100
3.5

-100
0.2

58
44
19
16.2

78
57
16

17.7

0
-36
-100
4.2

D000

B*4801

58
38
11
8.3

19
-15
-44
0.8

[2=]=]=]

B*4001

58
32
11
4.7

0
-6
-100
0.7

78
42
11
5.8

0
-2
-100
0.2

0

-47
-100
5.6

0
-3

-100
0.4

0
-18
-100
2.0

19
-2
-8
0.0

0

-31
-100
3.6

0

-53
-100
6.4

33

136
107
45.6

B*4002

ocooo
o
oooo
N o
OO
1144
<
01..@1
©c
'
o
00.&2
40
cooo
o
ona.hmz
Lo
.
cooo
o
01.:%1
40
0..lw1
Qo
'
04.!%2
‘.lo
ong™
4.IO
01.-%1
o]
)
(2]
o
o
<
*
o

owng-
-
-
<
ongw
So
L}
coo-
A=t
'
otow©
T8«
1]
oYow
o
:
o000
- o
04Mw1
<o
cwoo
NCm
)
ongwN
2o
coo+~
e«
L}
NO®O
- o
oroo
=R
)
aAONM
bt <}
cwvo®
To<
L}
©
<
=
N
m

0.0

0
-1
-100
0.1

0
-4

-100
0.4

0

-11
-100
12

0
-1
-100
0.1

165
151
80
592.7

0
-5

-100
0.5

0

-7

-100

14 0.8

-100

-100
07

B*1301

B*1302




16 MHC Vol.8, No.1

#*8 DRB345—DRB1
2B DNTORAATHEE., EEHT TR {E., HxHEHTFH{E. X*{E (n=516)

Allele - DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1

*0101 *1001  *1501 *1502 *1602 *0401 *0403 *0405 *0406 *0407 *0410 *0701 *0901
DRB3*0101 0 0 0 0 0 0 0 0 0 0 0 0 0
-16 -2 -45 -35 -3 -5 -15 -51 -14 -2 -8 -3 -53
-100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100
17 0.2 55 4.1 0.3 0.6 17 6.3 1.5 0.2 0.9 0.3 6.6
DRB3*0202 0 0 0 0 0 0 0 0 0 0 0 0 0
-53 -8 -168 -121 -1 -18 -563 -179 -47 -5 -29 -11 -187
-100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100
6.5 0.9 213 15.9 13 22 6.5 246 5.9 0.6 3.5 13 25.8
DRB3*0301 0 0 0 0 0 0 0 0 0 0 0 0 0
-31 -5 -92 -71 -6 -1 -31 -106 -28 -3 -17 -6 -109
-100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100
3.6 0.5 1.7 8.7 0.7 1.2 3.6 13.5 3.2 0.3 1.9 0.7 14.2
DRB4*01 0 ‘0 0 0 0 0 388 1318 349 39 213 78 1376
-146 -22 -437 -335 -29 -51 242 822 218 24 133 48 859
-100 -100 -100 -100 -100 -100 100 100 100 100 100 100 100
25.1 3.6 81.8 60.9 49 8.6 69.1 260.0 61.9 6.7 37.3 13.4 273.3
DRB4*0102 0 0 0 0 0 136 0 0 0 0 0 0o 0
-5 -1 -16 -12 -1 134 -5 -18 -5 -1 -3 -1 -19
-100 -100 -100 -100 -100 100 -100 -100 -100 -100 -100 -100 -100
0.6 0.1 1.9 1.4 0.1| 1032.0 0.6 2.2 0.5 0.1 0.3 0.1 23
DRB5*0101 0 0 1163 0 0 0 0 0 0 0 0 0 0
-45 -7 1028 -104 -9 -16 -45 -163 -41 -5 -25 -9 -160
-100 -100 100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100
55 0.8 | _1032.0 13.3 1.1 1.9 5.5 20.6 49 0.5 3.0 11 21.7
DRB5*0102 o 0 0 891 0 0 0 0 0 0 0 0 0
-35 -5 -104 812 -7 -12 -35 -117 -31 -3 -19 -7 -123
-100 -100 -100 100 -100 -100 -100 -100 -100 -100 -100 -100 -100
4.1 0.6 13.3 |_1032.0 0.8 14 4.1 15.3 3.7 04 22 0.8 16.1
DRB5*02 0 0 0 0 78 0 0 0 0 0 0 0 0
-3 0 -9 -7 77 -1 -3 -10 -3 0 -2 -1 -1
-100 -1 -100 -100 100 -100 -100 -100 -100 -1 -100 -100 -100
0.3 0.0 1.1 0.8 | 1032.0 0.1 0.3 1.2 0.3 0.0 0.2 0.1 1.3
(Blank) 388 58 0 0 0 0 0 0 0 0 0 0 0
. 332 50 -167 -128 -1 -19 -56 -189 -50 -6 -31 -1 -197
100 100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100
248.6 36.0 227 16.9 13 24 7.0 26.2 6.2 0.7 3.8 1.3 27.6
Allele DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1  DRB1
*0802 *0803 *1101 *1201 *1202 *1301 *1302 *1307 *1401 *1403 *1405 *1406 *1407  *1412
DRB3*0101 0 0 0 252 0 39 0 0 0 78 0 0 0 19
-14 -25 -14 242 -8 37 -22 -1 -17 75 -12 -8 -2 19
-100 -100 -100 100 -100 100 -100 -100 -100 100 -100 -100 -100 100
1.5 28 1.6 661.5 09 99.6 25 0.1 19 200.0 1.3 0.9 0.2 49.7
DRB3*0202 0 0 368 0 0 0 0 19 407 0 310 213 39 0
-47 -87 318 -34 -29 -5 -76 17 349 -1 268 184 34 -3
-100 -100 100 -100 -100 -100 -100 100 95 -100 100 100 100 -100
5.9 1.1 251.4 4.2 3.5 0.6 9.6 12.8 262.8 13 2104 143.2 25.6 03
DRB3*0301 0 0 0 0 213 0 562 0 19 0 0 0 0 0
-28 -51 -29 -20 196 -3 517 -2 -14 -6 -25 -17 -3 -2
-100 -100 -100 -100 100 -100 100 -100 -43 -100 -100 -100 -100 -100
3.2 6.1 3.4 23 260.4 0.3 712.0 0.2 0.7 0.7 29 1.9 0.3 0.2
DRB4*01 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-131 -240 -138 -85 -80 -15 -211 -7 -160 -29 -17 -80 -16 -7
-100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100
225 425 238 16.1 13.5 24 37.0 1.2 277 49 19.9 13.5 24 1.2
DRB4*0102 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-5 -9 -5 -3 -3 -1 -8 0 -6 -1 -4 -3 -1 0
-100 -100 -100 -100 -100 -100 -100 -1 -100 -100 -100 -100 -100 -1
0.5 1.0 0.5 0.4 0.3 0.1 0.8 0.0 0.6 0.1 0.5 0.3 0.1 0.0
DRB5*0101 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-41 -74 -43 -29 -25 -5 -65 -2 -50 -9 -36 -25 -5 -2
-100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100
4.9 9.3 5.2 3.5 3.0 0.5 8.1 0.3 6.0 11 43 3.0 0.5 0.3
DRB5*0102 0 0 0 0 0 [0} 0 0 0 0 0 0 0 0
-31 -57 -33 -22 -19 -3 -50 -2 -38 -7 -28 -19 -3 -2
-100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100
3.7 6.9 3.9 26 22 0.4 6.0 0.2 4.5 0.8 3.2 2.2 0.4 0.2
DRB5*02 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-3 -5 -3 -2 -2 0 -4 0 -3 -1 -2 -2 0 0
-100 -100 -100 -100 -100 -1 -100 -1 -100 -100 -100 -100 -1 -1
0.3 0.6 0.3 0.2 0.2 0.0 0.5 0.0 0.4 0.1 0.3 0.2 0.0 0.0
(Blank) 349 640 0 0 0 0 0 0 0 0 0 0 0 0
299 548 -53 -36 -31 -6 -81 -3 -61 -1 -44 -31 -6 -3
100 100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100
222.8 421.2 6.6 4.5 3.8 0.7 103 0.3 77 1.3 5.5 3.8 07 0.3
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#&9 DQA1—DRB1
2N D/NT O THHE ., EHT T HE. HE3HEH T FHE. X {E (n=516)

Allele DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1
*0101  *1001 *1501 *1502 *1602 *0401 *0403 *0405 *0406 *0407 *0410 *0701 *0901

DQA1*01 388 58 465 0 39 0 0 0 0 0 0 0 0
321 48 265 -154 25 -23 -67 -227 -60 -7 -37 -13 -237

100 100 27 -100 40 -100 -100 -100 -100 -100 -100 -100 -100
199.6 29.0 49.2 211 6.1 3.0 8.7 32.6 7.8 0.8 4.7 1.7 34.3

DQA1*0102 0 0 659 0 39 0 0 0 0 0 0 0 0
-49 -7 512 -112 29 -17 -49 -166 -44 -5 -27 -10 -173

-100 -100 50 -100 43 -100 -100 -100 -100 -100 -100 -100 -100

6.0 0.9 2395 14.6 10.2 2.0 6.0 226 5.4 0.6 3.2 1.2 23.7

DQA1*0103 0 0 19 891 0 0 0 0 0 0 0 0 0
-62 -9 -165 750 -12 -22 -62 -209 -55 -6 -34 -12 -219

-100 -100 -90 100 -100 -100 -100 -100 -100 -100  -100 -100 -100
79 11 20.6 [534.6 1.5 27 79 29.6 7.0 0.8 4.2 1.5 31.1

DQA1*0201 0 0 0 0 0 0 0 0 0 0 0 78 0
-3 0 -9 -7 -1 -1 -3 -10 -3 0 -2 77 -11

-100 -1 -100 -100 -100 -100 -100 -100 -100 -1 -100 100 -100

0.3 0.0 1.1 0.8 0.1 0.1 0.3 1.2 0.3 0.0 0.2 [1032.0 1.3

DQA1*03 0 0 0 0 0 136 388 || 1318 349 39 213 0 1376
-160 -24 -480 -368 -32 80 228 774 205 23 125 -32 808

-100 -100  -100 -100 -100 100 100 100 100 100 100 -100 100
29.3 4.2 95.5 71.0 5.7 20.2 59.2 ||222.8 53.1 5.7 32.0 57 |234.2

DQA1*0401 0 0 0 0 0 0 0 0 0 0 0 0 0
-7 -1 -20 -16 -1 2 -7 23 6 -1 -4 -1 24

-100  -100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100  -100

0.7 0.1 2.4 1.8 0.1 0.3 0.7 2.8 0.7 0.1 0.4 0.1 2.9

DQA1*05 0 0 19 0 0 0 0 0 0 0 0 0 0
32 5 78 74 -6 -1 32 -110 29 3 18 6  -115

-100 -100 -80 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100
3.8 0.5 7.9 9.2 0.7 1.3 3.8 14.2 3.4 0.4 2.0 0.7 15.0

DQA1*0601 0 0 0 0 0 0 0 0 0 0 0 0 0
-8 -1 -25 -19 -2 -3 -8 -28 -7 -1 -5 -2 -29

-100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100

0.9 0.1 3.0 22 0.2 0.3 0.9 3.4 0.8 0.1 0.5 0.2 3.6

Allele DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1
*0802 *0803 *1101 *1201 *1202 *1301 *1302 *1307 *1401 *1403 *1405 *1406 *1407 *1412

DQA1*01 0 0 0 0 0 0 0 0 426 0 310 0 39 0
-60 -110 -64 -43 -37 -7 -97 -3 353 -13 257 -37 32 -3

-100 -100 -100 -100 -100 -100 -100 -100 100 -100 100 -100 100| -100
7.8 14.7 8.2 5.6 4.7 0.8 12.8 0.4 | 220.5 1.7 | 158.4 4.7 19.3 0.4

DQA1*0102 0 0 0 0 0 0 562 0 0 0 0 0 0 0
-44 -81 -46 -32 -27 -5 491 -2 -54 -10 -39 =27 -5 -2

-100 -100 -100 -100 -100 -100 100 -100 -100 -100 -100 -100 -100  -100

54 10.2 5.7 3.8 3.2 0.6 | 426.4 0.3 6.6 1.2 4.8 3.2 0.6 0.3

DQA1*0103 0 640 0 0 0 39 0 0 0 0 0 0 0 0
-55 538 -59 -40 -34 33 -89 -3 -68 -12 -49 -34 -6 -3

-100 100 -100 -100 -100 100 -100 -100 -100 -100 -100 -100 -100 -100

7.0 | 373.2 7.5 5.0 4.2 21.3 11.6 0.4 8.7 1.5 6.2 4.2 0.8 0.4

DQA1*0201 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-3 5 -3 -2 -2 0 -4 0 -3 -1 2 -2 0 0

100  -100 -100 -100  -100 -1 -100 4 -100 -100 -100 -100 -1 -1

03 0.6 0.3 0.2 0.2 00 05 0.0 0.4 0.1 0.3 0.2 00 00

DQA1*03 174 0 0 136 0 0 0 0 0 0 0 0 0 0
30 264 -152 32 -88 -16 232 8 -176 32 -128 -88  -16 -8

15  -100  -100 21 100 -100 -100 -100 -100 -100 -100 -100 -100 -100

12 496 277 17 158 28 432 14 323 57 232 158 28 14

DQA1*0401 174 0 0 0 0 0 0 0 0 0 0 0 0 0
168 -11 6 -4 -4 -1 -10 0 7 -1 5 -4 -1 0

100| -100 -100 -100 -100 -100 -100 2 100 -100 -100 -100  -100 2

506.8 1.3 0.7 0.5 0.4 0.1 1.1 0.0 0.8 0.1 0.6 0.4 01 00

DQA1*05 0 o[ 3es][ 116 0 0 0 19 0 78 o[ 213 0 19
29 53 | 338 95 -18 3 -47 18 -36 71 26 | 195 3 18

-100 -100 100 41 -100 -100 -100 100 -100 100 -100 100 -100 100
3.4 6.4 | 434.0 49.9 2.0 0.4 5.6 22.0 4.2 88.7 3.0 | 2473 04 | 220

DQA1*0601 0 0 0 0 213 0 0 0 0 0 0 0 0 0
-7 -14 -8 -5 209 -1 -12 0 -9 -2 -7 -5 -1 0

-100 -100 -100 -100 100 -100 -100 -2 -100 -100 -100 -100 -100 -2

0.8 1.5 0.9 0.6 [1032.0 0.1 1.3 0.0 1.0 0.2 0.7 0.5 0.1 0.0
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%10—1 DQB1—DRB1 '
2B DONTORA(THEE ., EHT T HE, HExHEHTFHEE. X*{E (n=516)

[1/2]
Allele DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1
*0101 *1001 *1501° *1502 *1602 *0401 *0403 *0405 *0406 *0407 *0410 *0701 *0901
DQB1*02 0 0 0 0 0 0 0 0 0 0 0 78 0
-3 0 -9 -7 -1 -1 3 -10 3 0 2 771 1
-100 4  -100 -100 -100 -100  -100 -100  -100 -4 -100 100| -100
0.3 00 1.1 08 0.1 0.1 03 12 03 00 02 [10320( 1.3
DQB1*0301 0 0 19 0 o | 136 19 0 0 0 0 0 19
-47 7 120 -107 9 | 119 27 158  -42 5 26 9  -146
-100 -100 -86 -100 -100 | 100 .58 -100 -100 -100 -100  -100  -88
5.7 08 138 138 1.1 [1039 19 214 541 05 3.1 11 175
DQB1*0302 0 0 0 0 0 o | 368 0| 349 39 0 0 19
-39 6 -117  -90 8 -14 | 329| -133 | 314 35| -21 8 -119
100 -100 -100 -100 -100  -100 94| -100 | 100|| 100| -100 -100  -86
4.7 07 152 113 09 16 |331.2] 176 [3328]| 358]| 25 09 137
DQB1*0303 0 0 0 0 0 0 0 0 0 0 0 0 [1337
-56 -8 -169 -130 -1 -20 56 192 -51 6  -31 11 | 1137
-100 -100 -100 -100 -100 -100  -100 -100 -100  -100 -100  -100 97
7.1 10 231 172 14 24 71 266 63 07 38 1.4 | 905.4
DQB1*0401 0 0 0 0 0 0 o| 1298 0 0 0 0 0
-50 8 -151 -116 -10  -18 50| 1127| -45 5 28 10 -179
100  -100 -100 -100 -100 -100 -100| 100/ -100 -100 -100 -100 -100
6.2 09 203 151 12 21 6.2[10146| 56 06 34 12 246
DQB1*0402 0 0 0 0 0 0 0 19 0 0| 213 0 0
-15 2 -45 35 -3 -5 45 32 14 2| 205 3 .53
-100 -100 -100 -100 -100 -100 -100 -62 -100 -100 | 100| -100 -100
1.7 02 55 41 03 06 17 24 15 0.2 | 557.5 03 66
DQB1*0501 388 58 0 0 0 0 0 0 0 0 0 0 0
370 56| 52  -40 -3 6 17 59 16 2 -10 3 61
100|| 100| -100 -100 -100 -100 -100 -100 -100 -100 -100  -100 -100
892.0||1204| 63 47 04 07 19 73 1.7 02 10 04 77
DQB1*0502 0 0 0 0 78 0 0 0 0 0 0 0 0
13 2 -3 29 75 -4 43 43 -1 -1 7 3 45

-100 -100  -100 -100 100 -100 -100 -100 -100 -100  -100 -100  -100
1.4 0.2 4.6 34 | 236.7 0.5 14 53 1.3 0.1 0.8 0.3 5.6

DQB1*0503 0 0 0 0 0 0 0 0 0 0 0 0 0
-21 -3 -63 -48 -4 -7 -21 -72 -19 -2 -12 -4 -75

-100 -100  -100 -100 - -100 -100 -100 -100  -100 -100  -100 -100 -100

24 0.3 7.8 5.8 0.5 0.8 24 9.0 21 0.2 1.3 0.5 9.4

DQB1*0601 0 0 0 891 0 0 0 0 0 0 0 0 0
-58 -9 174 758 -12 -20 -58 197 -52 -6 -32 -12 -205

-100 -100  -100 100 | -100 -100 -100 -100. -100 -100  -100 -100  -100

73 1.1 23.8 [5759 1.4 25 73 275 6.5 0.7 3.9 14 289

DQB1*0602 0 0| 1143 0 0 0 0 0 0 0 0 0 0
-45 -7 | 1008 | -104 -9 -16 -45  -153 -41 -5 -25 -9 -160

-100 -100 98| -100 -100 -100 -100 -100  -100 -100  -100 -100  -100

5.5 0.8 [ 9934 13.3 1.1 1.9 55 206 4.9 0.5 3.0 1.1 21.7

DQB1*0603 0 0 0 0 0 0 0 0 0 0 0 0 0
-2 0 -5 -3 0 -1 -2 -5 -1 0 -1 0 -5

-100 -1 -100 -100 -1 -100 -100  -100  -100 0 -100 -1 -100

0.2 0.0 0.5 0.4 0.0 0.1 0.2 0.6 0.1 0.0 0.1 0.0 0.6

DQB1*0604 0 0 0 0 0 0 0 0 0 0 0 0 0
-21 -3 -63 -48 -4 -7 -21 -72 -19 -2 -12 -4 -75

-100 -100 -100 -100 -100  -100 -100 -100 = -100 -100  -100 -100  -100

24 0.3 7.8 58 0.5 0.8 24 9.0 21 0.2 1.3 0.5 9.4

DQB1*0609 0 0 0 0 0 0 0 0 0 0 0 0 0
-1 0 -2 -2 0 0 -1 -3 -1 0 0 0 -3

-100 -1 -100 -100 -1 -1 -100 -100 -100 0 -2 -1 -100

0.1 0.0 0.3 0.2 0.0 0.0 0.1 0.3 0.1 0.0 0.0 0.0 0.3




MHC Vol.8, No.1 19
#&10—2
DQB1—DRB1[2,2]
Allele DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1
*0802 *0803 *1101 *1201 *1202 *1301 *1302 *1307 *1401 *1403 *1405 *1406 *1407 *1412
DQB1*02 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-3 -5 -3 -2 -2 0 -4 0 -3 -1 -2 -2 0 0
-100 -100 -100 -100  -100 -1 -100 -1 <100 -100 -100  -100 -1 -1
03 0.6 0.3 0.2 0.2 0.0 0.5 0.0 0.4 0.1 0.3 0.2 0.0 0.0
DQB1*0301 0 0 349 116 213 0 0 19 0 78 0 213 0 19
-42 -77 305 86 188 -5 -68 17 -51 68 -37 188 -5 17
-100  -100 94 39 100 -100  -100 100 | -100 100 | -100 100 | -100 100
5.1 96 | 25656.4| | 29.4| |164.6 0.5 84 14.7 6.3 | 59.0 45 |164.6 05 | 147
DQB1*0302 194 0 19 19 0 0 0 0 0 0 0 0 0 0
159 -64 -18 -6 -21 -4 -57 -2 -43 -8 -31 -21 -4 -2
51 -100 -48 -24  -100 -100 -100 -100 -100 -100 -100 -100 -100 -100
85.1 7.9 1.0 0.2 25 0.5 6.9 0.2 5.2 0.9 3.7 25 0.5 0.2
DQB1*0303 0 0 0 116 0 0 0 0 0 0 0 0 0 0
-51 -93 -54 80 -31 -6 -82 -3 -62 -11 -45 -31 -6 -3
-100 -100  -100 37 | -100 -100 -100 -100 -100 -100 -100 -100 -100 -100
6.3 12.0 6.7 21.5 3.8 0.7 10.5 0.3 7.8 14 5.6 3.8 0.7 0.3
DQB1*0401 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-45 -83 -48 -33 -28 -5 -73 -3 -55 -10 -40 -28 -5 -3
-100 -100 -100 -100 -100 -100  -100 -100  -100 -100  -100 -100 -100 -100
5.6 10.5 5.9 4.0 34 0.6 9.2 0.3 6.9 1.2 4.9 34 0.6 0.3
DQB1*0402 155 0 0 0 0 0 0 0 0 0 0 0 0 0
: 142 -25 -14 -10 -8 -2 -22 -1 -17 -3 -12 -8 -2 -1
42 -100 -100 -100 -100 -100 -100 -100  -100 -100  -100 -100 -100 -100
164.8 2.8 1.6 1.1 0.9 0.2 25 0.1 1.9 0.3 13 0.9 0.2 0.1
DQB1*0501 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-16 -29 -16 -11 -10 -2 -25 -1 -19 -3 -14 -10 -2 -1
-100 -100 -100 -100 -100 -100 -100 -100  -100 -100 -100 -100 -100 -100
1.7 33 1.8 1.2 1.0 0.2 29 0.1 21 04 1.5 1.0 0.2 0.1
DQB1*0502 0 0 0 0 0 0 0 0 213 0 0 0 39 0
-11 -21 -12 -8 -7 -1 -19 -1 199 -3 -10 -7 37 -1
-100 -100 -100 -100 -100 -100  -100 -100 63 -100  -100 -100 100 | -100
1.3 2.4 1.3 0.9 0.8 0.1 21 0.1 | 3147 0.3 1.1 08 | 1179 0.1
DQB1*0503 0 19 0 0 0 0 0 0 213 0 310 0 0 0
-19 -15 -20 -14 -12 -2 -30 -1 190 -4 293 -12 -2 -1
-100 -44 100 -100 -100 -100 -100  -100 471 -100 100 -100  -100 -100
21 0.8 23 1.5 1.3 0.2 35 0.1 | 177.9 0.5 | 575.6 1.3 0.2 0.1
DQB1*0601 0 601 0 0 0 0 0 0 0 0 0 0 0 0
-52 505 -55 -38 -32 -6 -84 -3 -64 -12 -46 -32 -6 -3
-100 93| -100 -100 -100 -100 - -100 -100 -100 -100 -100 -100 -100 -100
6.5 | 346.8 6.9 4.7 39 0.7 108 04 8.1 1.4 5.8 3.9 0.7 0.4
DQB1*0602 0 19 0 0 0 0 0 0 0 0 0 0 0 0
-41 -55 -43 -29 -25 -5 -65 -2 -50 -9 -36 -25 -5 -2
-100 -74 100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100
4.9 5.1 52 3.5 3.0 0.5 8.1 0.3 6.0 1.1 43 3.0 0.5 0.3
DQB1*0603 0 0 0 0 0 39 0 0 0 0 0 0 0 0
-1 -2 -1 -1 -1 39 -2 0 -2 0 -1 -1 0 0
-100 -100 -100 -100 -100 100 -100 0 -100 -1 -100  -100 0 0
0.1 03 0.2 0.1 0.1 {1032.0 0.2 0.0 0.2 0.0 0.1 0.1 0.0 0.0
DQB1*0604 0 0 0 0 0 0 543 0 0 0 0 0 0 0
-19 -35 -20 -14 -12 -2 512 -1 -23 -4 -17 -12 -2 -1
-100 -100 -100 -100 -100 -100 100 -100  -100 -100  -100 -100 -100 -100
21 4.0 23 1.5 1.3 0.2 | 9944 0.1 26 0.5 19 1.3 0.2 0.1
DQB1*0609 0 0 0 0 0 0 19 0 0 0 0 0 0 0
-1 -1 -1 0 0 0 18 0 -1 0 -1 0 0 0
-100 -100  -100 -3 -2 0 100 0 -100 -1 -100 -2 0 0
0.1 0.1 0.1 0.1 0.0 0.0 | 337 0.0 0.1 0.0 0.1 0.0 0.0 0.0
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#&11—1 DPB1—DRB1

2EMDNTOZATHRE., EHTFHEE, HxHERTFEHE, X fE (n=477)

[1./2]
Allele DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1
*0101 *1001 *1501 *1502 *1602 *0401 *0403 *0405 *0406 *0407 *0410 *0701 *0901
DPB1*0201 19 39 465 78 19 97 116 233 155 39 39 0 388
-83 23 158 | -158 -1 61 14 -116 63 29 -18 -21 24
-81 55 18 -67 -5 61 5 -33 24 100 -31 -100 2
9.8 50 | 128 16.4 0.0 14.8 0.3 6.2 6.2 11.2 0.8 29 0.3
DPB1*0202 0 0 0 19 19 0 19 0 0 0 0 0 19
-14 -2 -41 -12 17 -5 6 -46 -12 -1 -7 -3 -29
-100 -100  -100 -38 22 | -100 2 -100 -100 -100  -100 -100 -60
1.5 0.2 49 0.5 11.0 0.5 0.3 5.7 1.4 0.1 0.8 0.3 22
DPB1*0301 0 19 19 0 0 0 39 78 0 0 116 0 58
-20 16 -41 -46 -4 -7 19 9 -18 -2 105 -4 -13
-100 30 -68 -100 -100 -100 5 2 -100 -100 52 -100 -18
23 9.8 34 5.5 0.4 0.8 20 0.2 2.0 02 [ 1119 0.4 0.3
DPB1*0401 0 0 0 0 0 0 0 0 0 0 0 0 0
-15 -2 -46 -35 -3 -5 -15 -52 -14 -2 -8 -3 -54
-100 -100 -100 -100 -100 -100 -100 -100 -100 -100  -100 -100  -100
1.7 0.2 5.5 4.1 0.3 0.6 1.7 6.4 1.5 0.2 0.9 0.3 6.7
DPB1*0402 213 0 39 0 0 0 0 97 0 0 0 0 97
191 -3 -29 -52 -4 -8 -22 21 -20 -2 -12 -4 17
52 -100 -42 -100 -100  -100 -100 4 -100 -100  -100 -100 3
184.9 0.4 1.5 6.2 0.5 0.9 26 0.7 23 0.2 1.4 0.5 0.5
DPB1*0501 136 0 368 116 39 0 155 678 174 0 0 19 601
-22 -24 105 -247 7 -55 -3 142 32 -16 -87 -12 41
-14 -100 -22 -68 16 -100 -2 18 16 -100  -100 -39 5
0.6 4.1 4.6 32.0 0.3 9.7 0.0 7.5 1.3 2.8 15.4 0.8 0.6
DPB1*0601 0 0 19 0 0 0 19 58 19 0 0 0 0
-7 -1 -2 -17 -1 -3 12 34 13 -1 -4 -1 -26
-100 -100 10 -100 -100  -100 7 21 7 -100  -100 -100 -100
0.8 0.1 0.0 1.9 0.2 0.3 22 5.6 2.8 0.1 0.4 0.2 31
DPB1*0901 0 0 19 601 0 0 0 0 0 0 0 0 19
-28 -4 -65 536 -6 -10 -28 -95 -25 -3 -15 -6 -80
-100 -100 =77 81 -100  -100 -100 -100 -100 -100 -100 -100 -81
32 0.5 6.3 | 544.9 0.6 1.1 32 12.2 2.9 03 1.8 0.6 83
DPB1*1301 0 0 39 0 0 0 19 19 0 0 0 0 39
-6 -1 20 -15 -1 -2 13 -2 -6 -1 -4 -1 16
-100 -100 13  -100 -100 -100 8 -1 -100 -100 -100 -100 1
0.7 0.1 24 1.7 0.1 0.2 29 0.0 0.6 0.1 0.4 0.1 1.4
DPB1*1401 0 0 39 0 0 39 0 19 0 0 39 0 19
-8 -1 15 -18 -2 36 -8 -8 -7 -1 34 -2 -9
-100 -100 8 -100 -100 27 -100 -29 -100 -100 17 -100 -32
0.9 0.1 1.1 2.1 0.2 | 493 0.9 03 0.8 0.1 28.9 0.2 0.4
DPB1*1701 0 0 0 19 0 0 0 0 0 0 0 58 0
-3 0 -10 12 -1 -1 -3 -1 -3 0 -2 57 -1
-100 -1 -100 16 -100 -100 -100 -100 -100 -1 -100 75 | -100
0.3 0.1 1.1 22 0.1 0.1 0.3 1.3 03 0.0 02 |[541.2 1.4
DPB1*1901 0 0 0 0 0 0 0 58 0 0 0 0 0
-2 0 -7 -6 0 -1 -2 50 -2 0 -1 0 -9
-100 -1 -100  -100 -1 -100 -100 93 | -100 -1 -100 -1 -100
0.3 0.0 0.8 0.6 0.1 0.1 0.3 36.6 0.2 0.0 0.1 0.1 1.0
DPB1*4701 0 0 19 0 0 0 0 0 0 0 0 0 0
-1 0 17 -2 0 0 -1 -3 -1 0 0 0 -3
-100 -1 93 | -100 -1 -1 -100 -100 -100 0 -2 -1 -100
0.1 00| 140 0.2 0.0 0.0 0.1 0.3 0.1 0.0 0.0 0.0 0.3
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£11-2
[2/2]
Allele DRB1 DRB1 DRB1 DRBt DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1 DRB1
*0802 *0803 *1101 *1201 *1202 *1301 *1302 *1307 *1401 *1403 *1405 *1406 *1407 *1412
DPB1*0201 136 155 78 58 78 0 116 0 19 0 39 58 0 0
43 -14 -20 -8 21 -10 -32 -5 -93 =21 -43 2 -10 -5
17 -8 -20 -13 13 -100 -22 -100 -83 -100 -53 1 -100 -100
3.0 0.2 0.6 0.2 1.1 1.4 1.0 0.7 1.3 29 33 0.0 14 0.7
DPB1*0202 0 116 39 0 0 0 0 0 78 0 19 0 0 0
-12 94 26 -9 -7 -1 -20 -1 63 -3 8 -7 -1 -1
-100 29 8 -100 -100 -100 -100 -100 19 -100 3 -100 -100 -100
1.4 44 .8 57 1.0 0.8 0.1 2.2 0.1 29.2 0.3 0.7 0.8 0.1 0.1
DPB1*0301 19 19 19 19 0 0 39 0 0 0 19 19 0 0
1 -14 0 6 -11 -2 10 -1 -22 -4 3 8 -2 -1
0 -41 0 3 -100 -100 2 -100 -100 -100 1 4 -100 -100
0.0 0.7 0.0 0.3 1.2 0.2 0.4 0.1 25 04 0.1 0.7 0.2 0.1
DPB1*0401 0 0 19 0 0 0 329 0 0 0 0 0 0 0
-14 -25 5 -10 -8 -2 307 -1 -17 -3 -12 -8 -2 -1
-100 -100 1 -100 -100 -100 83 -100 -100 -100 -100 -100 -100 -100
1.5 2.9 0.2 1.1 0.9 0.2 | 487.4 0.1 19 0.3 1.3 0.9 0.2 0.1
DPB1*0402 19 19 0 19 0 0 0 0 0 0 19 0 19 0
-1 -18 =21 5 -12 -2 -33 -1 -25 -4 1 -12 17 -1
-4 -48 -100 2 -100 -100 -100 -100 -100 -100 0 -100 47 | -100
0.0 1.0 24 0.2 1.4 0.2 3.8 0.1 2.8 0.5 0.0 1.4 14.4 0.1
DPB1*0501 136 252 174 97 97 39 58 0 233 39 194 136 0 19
-6 -8 25 -6 10 23 -171 -8 59 7 68 49 -16 11
-4 -3 1 -6 8 100 -75 -100 23 16 37 39 -100 100
0.1 0.1 0.7 0.1 0.2 5.9 23.5 14 3.6 0.3 6.5 49 2.8 2.9
DPB1*0601 19 0 0 0 0 0 0 0 39 0 0 0 0 0
13 -12 -7 -5 -4 -1 -10 0 31 -1 -6 -4 -1 0
7 -100 -100 -100 -100 -100 -100 -2 17 -100 -100 -100 -100 -2
2.8 1.3 0.7 0.5 04 0.1 1.2 0.0 13.2 0.2 0.6 0.4 0.1 0.0
DPB1*0901 0 0 0 0 19 0 0 0 19 0 0 0 0 0
-25 -46 -27 -18 4 -3 -41 -1 -11 -6 -22 -15 -3 -1
-100 -100 -100 -100 2 -100 -100 -100 -37 -100 -100 -100 -100 -100
2.9 55 3.1 2.1 0.1 0.3 4.8 0.2 0.5 0.6 2.6 1.8 0.3 0.2
DPB1*1301 0 0 0 0 0 0 19 0 0 0 19 0 0 0
-6 -11 -6 -4 -4 -1 10 0 -7 -1 14 -4 -1 0
-100 -100 -100 -100 -100 -100 6 -2 -100 -100 9 -100 -100 -2
0.6 1.2 0.7 0.4 04 0.1 1.2 0.0 0.8 0.1 43 0.4 0.1 0.0
DPB1*1401 0 19 19 0 0 0 0 0 0 0 0 0 0 0
-7 6 12 -5 -4 -1 -12 0 -9 -2 -6 -4 -1 0
-100 3 6 -100 -100 -100 -100 -2 -100 -100 -100 -100 -100 -2
0.8 0.3 2.0 0.6 0.5 0.1 1.3 0.0 1.0 0.2 0.7 0.5 0.1 0.0
DPB1*1701 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-3 -5 -3 -2 -2 0 -5 0 -4 -1 -3 -2 0 0
-100 -100 -100 -100 -100 -1 -100 -1 -100 -100 -100 -100 -1 -1
0.3 0.6 03 0.2 0.2 0.0 0.5 0.0 0.4 0.1 0.3 0.2 0.0 0.0
DPB1*1901 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-2 -4 -2 -2 -1 0 -3 0 -3 0 -2 -1 0 0
-100 -100 -100 -100 -100 -1 -100 -1 -100 -1 -100 -100 -1 -1
0.2 04 0.2 0.2 0.1 0.0 0.4 0.0 0.3 0.1 0.2 0.1 0.0 0.0
DPB1*4701 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-1 -1 -1 -1 0 0 -1 0 -1 0 -1 0 0 0
-100 -100 -100 -100 -2 0 -100 0 -100 -1 -100 -2 0 0
0.1 0.1 0.1 0.1 0.0 0.0 0.1 0.0 0.1 0.0 0.1 0.0 0.0 0.0
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£12 A—C—B SEHO/N\TOZATHE, EEFEHE. HxHEHTFHE (n=523)

Sorting HF 20.5% HF <0.5% and sorting RD =0.05
A C B HF LD RD A C B HF LD RD

A*2402 Cw*1202  B*5201 8795 8354  0.799 A*0301 Cw*0501  B*4402 0.382  0.382  1.000
A*3303 Cw*1403  B*4403 6.119 6.081 0.914 A*3001 Cw*0602  B*1302 0.382  0.382  1.000
A*2402 Cw*0102  B*5401 3250 2821  0.424 A*1101 Cw*0303  B*5504 0.382  0.377  1.000
A*2402 Cw*0702  B*0702 2.868 2.731  0.781 A*3101 Cw*1502  B*5102 0.191  0.191  1.000
A*0207 Cw*0102  B*4601 2486 2469  0.866 A*3303 Cw*0302  B*5801 0.191  0.191 . 1.000
A*0206 Cw*0702  B*3901 2294 2257 0.567 A*2402 Cw*0702  B*3904 0.191  0.184  1.000
A*2402 Cw*0304  B*4002 2294 1.871 0234 A*0206 Cw*1502  B*27 0.191  0.190  0.498
A*1101 Cw*0401  B*1501 2103 2059 0473 A*3101 Cw*0401  B*5601 0191 0190  0.498
A*2402 Cw*1402  B*5101 1.912 1792  0.385 A*3303 Cw*1403  B*1507 0191  0.189  0.497
A*2601 Cw*0304  B*4002 1912 1781 0.215 A*0206 Cw*0702  B*3902 0191 0.188  0.495
A*2601 Cw*0303  B*3501 1721 1590  0.184 A*0201 Cw*0702  B*3902 0.191  0.187  0.494
A*3101 Cw*1402  B*5101 1721 1698  0.357 A*2601 Cw*0702  B*5601 0.191  0.187  0.494
A*1101 Cw*0102  B*5401 1530 1404  0.202 A*2601 Cw*0304  B*4003 .0.191  0.185  0.492
A*2402 Cw*0102  B*5502 1530 1.355  0.503 A*2402 Cw*0801  B*4003 0.191  0.178  0.482
A*2402 Cw*0102  B*5901 1530 1.425  0.882 A*2402 Cw*0303  B*1507 0191 0173 0475
A*2402 Cw*0303  B*3501 1530 1.106  0.132 A*2402 Cw*0102 B*27 0.191  0.168  0.468
A*2402 Cw*0304  B*4001 1530 1.260  0.248 A*1101  Cw*0602  B*1302 0.191  0.190  0.332
A*2601 Cw*0801  B*4006 1530 1477  0.312 A*0301 Cw*0304  B*4002 0.191  0.185  0.326
A*0201 Cw*0102  B*5401 1338 1212 0.174 A*0201 Cw*0704 B*1518 0.382 0.380  0.284
A*2402 Cw*0801  B*4801 1338  1.141  0.213 A*2601 Cw*0704 B*1518 0.382 0380 0.284
A*1101 Cw*0303  B*3501 0956 0.832 0.096 A*2601 Cw*0602  B*3701 0.191 0190  0.249
A*1101 Cw*0801  B*4801 0.956 0.898 0.164 A*0210 Cw*1202  B*5201 0.191  0.182  0.241
A*2402 Cw*0401  B*1501 0.956 0.806  0.190 A*3101 Cw*0304  B*1301 0.382 0364  0.192
A*3101 Cw*0303  B*1501 0.956 0.871  0.128 A*2603 Cw*0303  B*3501 0.382 0360  0.191
A*0201 Cw*0303  B*1511 0.765 0.751  0.797 A*2603 Cw*0304  B*4002 0.382 0360 0.191
A*0201 Cw*0303  B*3501 0.765 0.641  0.074 A*2402 Cw*0303  B*1511 0191 0145  0.160
A*0201 Cw*0304  B*1301 0.765 0737  0.391 A*2603 Cw*0803  B*4801 0.191  0.190  0.142
A*0201 Cw*1502  B*5101 0.765 0.732  0.168 A*0206 Cw*0803  B*4801 0191  0.185  0.139
A*0206 Cw*0801  B*4006 0.765 0723  0.153 A*2402 Cw*0803  B*5401 0.191 0157  0.120
A*0206 Cw*0801  B*4801 0765 0.716  0.130 A*0201 Cw*0801  B*1518 0.191 0173  0.102
A*1101 Cw*0702  B*6701 0765 0.756  1.000 A*3101 Cw*0102  B*5901 0.191  0.172  0.101
A*2402 Cw*0303  B*4002 0.765 0359  0.045 A*0206 Cw*0304 B*1518 0.191 0170  0.100
A*2402 Cw*0803  B*4801 0.765 0.738  0.563 A*3101 Cw*0702  B*1301 0191 0178  0.094
A*2601 Cw*0303  B*1501 0.765 0.625  0.068 A*2603 Cw*1202  B*5201 0.191  0.168  0.089
A*2603 Cw*0303  B*1501 0.765 0.741  0.392 A*3101 Cw*1502  B*4001 0.382 0366  0.084
A*0101 Cw*0602  B*3701 0.574 0574  1.000 A*0201 Cw*1502  B*4006 0.382 0360 0.082
A*0201 Cw*0303  B*1501 0.574 0441  0.048 A*3101 Cw*0401  B*3501 0.382 0.356  0.081
A*0201 Cw*0304  B*4001 0.574  0.495  0.094 A*3101 Cw*1502  B*1501 0.382 0.354  0.081
A*0201 Cw*0702  B*3901 0.574 0529  0.133 A*0201 Cw*1402  B*5101 0.382  0.347 0.073
A*0201 Cw*0801  B*4801 0.574 0516  0.094 A*1101  Cw*1402  B*5101 0.382  0.347  0.073
A*0206 Cw*0303  B*3501 0.574 0469  0.054 A*2402 Cw*1502  B*4001 0.382 0296  0.069
A*0210 Cw*0801  B*4006 0574 0570  0.749 A*2402 Cw*1502  B*5101 0.382 0272  0.063
A*1101 Cw*0102  B*1501 0.574 0407 0.044 A*0206 Cw*0304  B*4001 0.382 0316  0.060
A*1101 Cw*0102  B*5502 0.574° 0523  0.185 A*2601 Cw*0304  B*4001 0.382 0299  0.057
A*1101 Cw*0102  B*5603 0.574  0.563  1.000 A*3303 Cw*0303  B*5502 0.191  0.162  0.057
A*2402 Cw*0304  B*1301 0.574 - 0477  0.263 A*0201 Cw*0303  B*4801 0.382 0304 0.056
A*2402 Cw*0704 B*1518 0.574 0.565 0.425 A*0207 Cw*0303  B*3501 0.191  0.158  0.056
A*2402 Cw*0801  B*4006 0.574 0403  0.088 A*0207 Cw*0304  B*4002 0.191 0158  0.056
A*2601 Cw*0702  B*0702 0.574 0531  0.148 A*3101 Cw*0102  B*5502 0.191  0.158  0.056
A*2601 Cw*0702  B*3901 0.574 0527 0.133 A*0201 Cw*0102  B*5502 0.191  0.140  0.050
A*2601 Cw*1202  B*5201 0.574  0.437  0.041
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#£13 A—B—DRB1 SELID/NTOAZATHEE. EHT FHE. BxHEHTFHE (n=516)

Sorting HF =0.5% HF <0.5% and sorting RD =0.1
A B DRB1 HF LD RD A B DRB1 HF LD RD
A*2402  B*5201 DRB1*1502 | 7.364 7.018  0.819 A*0301  B*4402 DRB1*1301 | 0.388 0.388  1.000
A*2402 B'5201 DRB1*1502 | 7.364  7.018  0.819 PSSO RN U B oo
A*3303 B*4403 DRB1*1302 | 4.070 4.039 0723 A*1101  B'5504 DRB1%0201 | 0388 . 0482 1000
A*2402 B*0702 DRB1*0101 2.713 2.661 0.733 A*0201 B*1518 DRB1*1307 0.194 0.193 1.000
A*2402 B*5401 DRB1*0405 i 2132 1787  0.262 A*3303 B*5801 DRB1*1302 | 0.194  0.193  1.000
A*0207 B*4601 DRB1*0803 | 1.744 1738  0.599 A*3101  B*5102 DRB1*0405 | 0.194  0.192  1.000
A*1101  B*1501 DRB1'0406 | 1.744  1.710  0.495 PNEoPCE e adiidiors Bl oM e
A"2402  B'4002 DRB1%0801 ; 1.367 0839  0.119 A"0101  B*3701 DRB1*1001 | 0.388 0388  0.667
A*0206  B*3901 DRB1"1501 : 1.163  1.120 0278 A*1101  B'6701 DRB1*1602 ; 0.388  0.387  0.500
A*1101 - B*5401 DRB1*0405 : 1.163  1.062  0.150 A*2601  B*4003 DRB1*1406 | 0.194 0193  0.499
A*2402 B*5901 DRB1*0405 | 1.163  1.079  0.650 A*3303  B*1507 DRB1*0403 : 0.194  0.193  0.498
A*2601  B*4006 DRB1*0901 ; 1.163  1.092  0.238 AP AR B o R
A*1101  B*3501 DRB1*0405 : 0.969 0.846  0.098 A*2601 B*4801 DRB1*1407 . 0194 0191 0497
A*2402  B*4001 DRB1°0901 @ 0969  0.697  0.135 A*3101  B*5601 DRB1*0901 i 0.194  0.190  0.495
A*2601  B*4002 DRB1*0901 : 0969 0.842  0.103 A*1101  B*6701 DRB1*1501 | 0388 0378  0.494
A*1101  B*4801 DRB1*0901 : 0.775 0.693  0.125 A*0206  B*27  DRB1*0405 : 0.194  0.189  0.494
A"2402  B*4006 DRB1*0901 | 0.775 0542  0.123 e Broses DRB1ogor | 0154 oree  o4se
A*2402 B*5502 DRB1*0405 | 0.775 0.636  0.230 A*2402 B'1507 DRB1°0403 | 0154 0188 0493
A*2601 B*4002 DRB1*0802 0.775 0.743 0.215 A*2402 B*27 DRB1*0403 0.194 0.188 0.493
A*0201 B*1301 DRB1*1202 | 0.581  0.577  0.298 A*2402  B*4801 DRB1*1407 | 0.194 0186  0.490
A*0201 B*1511 DRB1*0901 0.581 0.567 0.594 A*2402 B*4003 DRB1*0901 0.194 0.174 0.474
A*0201 B*4801 DRB1*1501 . 0581 0512  0.092 A*0101  B*3701 DRB1*0901 | 0.194  0.193  0.333
A0201 B'5101 DRBI*1501 | 0581 0497 0074 A*1101  B*1302 DRB1%0701 | 0.194 0193  0.333
: : : A*2601  B*3701 DRB1*1001 | 0.194  0.193  0.333
A*0201 B*5401 DRB1*0405 0.581 0.481 0.068 A*1101 B*5603 DRB1*1201 0.194 0.192 0.332
A*1101  B*5502 DRB1*0405 ; 0.581  0.541  0.189 A*0301 B*4002 DRB1%0802 | 0.194  0.192  0.331
A*2402 B*4001 DRB1*1101 0.581 0.509 0.141 A*1101 B*5603 DRB1*1405 0.194 0.192 0.331
A2402  B*4801 DRB1*1101 | 0581 0506  0.140 A*1101  B*5603 DRB1*0803 | 0.194 0190  0.329
2402  B4801 DRBI*501 | 0881 0343 0064 A*2402 B*1518 DRB1*0401 | 0.388 0379  0.281
A*24 5 - : ‘ A*2402 B*4002 DRB1'0401 | 0.388 0.346  0.263
A*2601  B*0702 DRB1*0101 : 0.581  0.566  0.154 A*0210  B*4006 DRB1*0803 | 0.194  0.191  0.248
A*3101 B*1301 DRB1*1202 | 0.581 0579  0.299 A*3101 B*5101 DRB1*1403 | 0.194 0190  0.246
A*3101 B*5101 DRB1*0405 i 0581 0519  0.077 A*0201 B*5101 DRB1*1602 | 0.194 0188  0.245
A*2601 B*5101 DRB1*1403 | 0.194  0.188  0.244
. . *1401 | 0.581 . 132

A'3303  B4403 DRB1™140 > 0.558 0 A*3303 B*1501 DRB1*1403 | 0.194  0.188  0.244

A*0210 B*5201 DRB1*1502 0.194 0.186 0.243
A*2601 B*1501 DRB1*1602 0.194 0.186 0.242
A*2402 B*5101 DRB1*1403 0.194 0.175 0.231
A*2402 B*5401 DRB1*0701 0.194 0.174 0.230
A*2603 B*1501 DRB1*1406 0.388 0.384 0.198
A*0201 B*1511 DRB1*1405 0.194 0.191 0.197
A*2402 B*1301 DRB1*1202 0.388 0.373 0.194
A*2603 B*3501 DRB1*1501 0.388 0.368 0.192
A*0201 B*1501 DRB1*0410 0.388 0.366 0.174
A*2402 B*1511 DRB1*1501 0.194 0.153 0.165
A*0207 B*4601 DRB1*0401 0.194 0.192 0.142
A*0201 B*1518 DRB1*0401 0.194 0.191 0.141
A*2603 B*1501 DRB1*0401 0.194 0.191 0.141
A*2402 B*5101 DRB1*1201 0.388 0.325 0.132
A*0207 B*4601 DRB1*0901 0.388 0.374 0.129
A"0206 B*3901 DRB1*0802 0.388 0.375 0.108
A*2601 B*1518 DRB1*1405 0.194 0.188 0.108
A*0206 B*1518 DRB1*1401 0.194 0.187 0.108
A*2601 B*1518 DRB1"0406 0.194 0.187 0.108
A*3101 B*5101 DRB1*0802 0.388 0.371 0.107
A*0201 B*1518 DRB1*0803 0.194 0.182 0.105
A*3101 B*5901 DRB1*0405 0.194 0.178 0.103
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%14 DRB1—DQB1—DPB1 3EEMID/N\TOSSTHE. EEF EME. 85 EE T FHE

(n=477)
Sorting HF =0.5% HF <0.5% and sorting RD =0.1
DRB1 DQB1 DPB1 HF LD RD DRB1 DQB1 DPB1 HF LD RD
DRB1*0405 DQB1*0401 DPB1*0501: 7.128 6.407 0.513 DRB1*1301 DQB1*0603 DPB1*0501 ; 0.419 0.419 1.000
DRB1*1502 DQB1*0601 DPB1*0901; 6499 6.400 0.884 DRB1*0407 DQB1*0302 DPB1*0201 ; 0.419 0.408 1.000
DRB1*0901 DQB1*0303 DPB1*0501: 6.289 5.511 0.436 DRB1*1403 DQB1*0301 DPB1*0501 | 0.419 0.400 1.000
DRB1*1501 DQB1*0602 DPB1*0201: 5.031 4.708 0.436 DRB1*1302 DQB1*0609 DPB1*0301 i 0.210 0.209 1.000
DRB1*0901 DQB1*0303 DPB1*0201; 4.193 3.692 0.286 DRB1*1407 DQB1*0502 DPB1*0402 i 0.210 0.209 1.000
DRB1*1501 DQB1*0602 DPB1*0501: 3.774 3.271 0.308 DRB1*1501 DQB1*0602 DPB1*4701 ; 0.210 0.207 1.000
DRB1*1302 DQB1*0604 DPB1*0401; 3.564 3.550 0.944 DRB1*1412 DQB1*0301 DPB1*0501 i 0.210 0.200 1.000
DRB1*0405 DQB1*0401 DPB1*0201; 2.516 2.051 0.161 DRB1*1001 DQB1*0501 DPB1*0201; 0.419 0.412 0.663
DRB1*0101 DQB1*0501 DPB1*0402 2.306 2.295 0.578 DRB1*1602 DQB1*0502 DPB1*0501 i 0.419 0.409 0.494
DRB1*0803 DQB1*0601 DPB1*0501; 2.306 1.925 0.326 DRB1*1001 DQB1*0501 DPB1*0301 i 0.210 0.208 0.332
DRB1*1405 DQB1*0503 DPB1*0501: 2.096 2.019 0.616 DRB1*0401 DQB1*0301 DPB1*1401 i 0.419 0.416 0.284
DRB1*0406 DQB1*0302 DPB1*0501; 1.887 1.729 0.478 DRB1*1602 DQB1*0502 DPB1*0202 i 0.210 0.209 0.249
DRB1*1101 DQB1*0301 DPB1*0501; 1.887 1.710 0.475 DRB1*0701 DQB1*02 DPB1*0501 | 0.210 0.207 0.247
DRB1*0403 DQB1*0302 DPB1*0501: 1.677 1.511 0.396 DRB1*1602 DQB1*0502 DPB1*0201 i 0.210 0.203 0.244
DRB1+0406 DQB1*0302 DPB1%0201; 1.677 1.576 0.429 DRB1*1501 DQB1*0602 DPB1*1301 i 0.419 0.399 0.241
DRB170803 DQB1*0601 DPB1°0201; 1.677 1.432 0.237 DRB1*1502 DQB1*0601 DPB1*1701 0.210 0.198 0.240
DRB1*0101 DQB1*0501 DPB1*0501; 1.468 1.393 0.356 DRB1*1401 DQB1*0503 DPB1*0601 i 0.419 0.415 0.220
DRB1*1401 DQB1*0503 DPB1*0501: 1.468 1.371 0.335 DRB1*0410 DQB1*0402 DPB1*1401: 0.419 0.418 0.199
DRB1*1406 DQB1*0301 DPB1*0501: 1.468 1.359 0.618 DRB1*0410 DQB1*0402 DPB1*0201 } 0.419 0.397 0.192
DRB1*0403 DQB1*0302 DPB1*0201; 1.258 1.151 0.297 DRB1*1501 DQB1*0602 DPB1*1401 0.419 0.393 0.190
DRB1*0410 DQB1*0402 DPB1*0301; 1.258 1.253 0.599 DRB1*1201 DQB1*0303 DPB1*0201 | 0.419 0.341 0.169
DRB1*0802 DQB1*0302 DPB1*0501: 1.258 1.109 0.325 DRB1*1201 DQB1*0301 DPB1*0501 i 0.419 0.321 0.161
DRB1+0803 DQB1*0601 DPB1*0202; 1.258 1.224 0.347 DRB1*1405 DQB1*0503 DPB1*1301 0.210 0.206 0.123
DRB1*1302 DQB1*0604 DPB1*0201; 1.258 1.164 0.202 DRB1*1302 DQB1*0604 DPB1*1301 i 0.210 0.204 0.122
DRB1*1502 DQB1*0601 DPB1*0501: 1.258 0.712 0.084 DRB1*0403 DQB1*0302 DPB1*1301i 0.210 0.203 0.121
DRB1*0401 DQB1*0301 DPB1*0201; 1.048 1.004 0.705 DRB1*1101 DQB1*0301 DPB1*0202 i 0.419 0.404 0.114
DRB1*0405 DQB1*0401 DPB1*0402; 1.048 0.944 0.164 DRB1*1405 DQB1*0503 DPB1*0201 ; 0.419 0.370 0.112
DRB1*0802 DQB1*0402 DPB1*0201: 1.048 1.011 0.287 DRB1*0901 DQB1*0301 DPB1*1301: 0.210 0.184 0.111
DRB1+0901 DQB1*0303 DPB1*0402; 1.048 0.936 0.163 DRB1*0802 DQB1*0402 DPB1*0601 i 0.210 0.207 0.110
DRB1*1202 DQB1*0301 DPB1*0501; 1.048 0.950 0.475 DRB1*0405 DQB1*0401 DPB1*1301i 0.210 0.180 0.109
DRB1*1401 DQB1*0502 DPB1*0501: 1.048 0.995 0.322 DRB1*0406 DQB1*0302 DPB1*0601 i 0.210 0.202 0.108
DRB1*0405 DQB1*0401 DPB1*0301; 0.839 0.746 0.145 DRB1*0901 DQB1*0303 DPB1*1301: 0.210 0.178 0.108
DRB1*1202 DQB1*0301 DPB1*0201: 0.839 0.775 0.381 DRB1*0403 DQB1*0301 DPB1*0601 i 0.210 0.201 0.107
DRB1*1401 DQB1*0502 DPB1*0202: 0.839 0.834 0.266 DRB1*0403 DQB1*0302 DPB1*0301i 0.419 0.398 0.100
DRB1*1502 DQB1*0601 DPB1*0201: 0.839 0.487 0.056 DRB1*1501 DQB1*0602 DPB1*0601 i 0.210 0.186 0.100
DRB1*0405 DQB1*0401 DPB1*0601: 0.629 0.595 0.321
DRB1*0405 DQB1*0401 DPB1*1901: 0.629 0.618 1.000
DRB1*0701 DQB1*02 DPB1*1701; 0.629 0.629 0.750
DRB1*0901 DQB1*0303 DPB1*0301; 0.629 0.529 0.103
DRB1*1101 DQB1*0301 DPB1*0201: 0.629 0.515 0.141
DRB1*1201 DQB1*0303 DPB1*0501: 0.629 0.507 0.257
DRB1*1302 DQB1*0604 DPB1*0501; 0.629 0.484 0.085
DRB1*1406 DQB1*0301 DPB1*0201: 0.629 0.559 0.250
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#£&15 DRB1—DRB345—DQA1—DQB1 v
ARG DNTOZATHE., ERT FH{E., ExHEHT T4E (n=477)

Sorting HF =0.5%

DRB1 DRB345 DQA1 DQB1 HF LD RD
DRB1*0901  DRB4*01 DQA1*03 DQB1*03032 13372  11.237 0.967
DRB1*0901  DRB4*01 DQA1*03 DQB1*0303 13.372  13.062 0.971
DRB1*0405 DRB4*01 DQA1*03 DQB1*0401 12.984 12719 1.000
DRB1*1502 DRB5*0102 DQA1*0103  DQB1*0601 8.915 8.896 1.000
DRB1*1501 DRB5*0101 DQA1*0102  DQB1*0602 6.589 6.569 0.566
DRB1*0803 - DQA1*0103  DQB1*0601 6.008 5.986 0.939
DRB1*1302 DRB3*0301 DQA1*0102  DQB1*0604 5.426 5.423 1.000
DRB1*1501 DRB5*0101  DQA1*01 DQB1*0602 4,651 4.624 0.399
DRB1*0101 - DQA1*01 DQB1*0501 3.876 3.872 1.000
DRB1*0403  DRB4*01 DQA1*03 DQB1*0302 3.682 3.622 0.949
DRB1*0406  DRB4*01 DQA1*03 DQB1*0302 3.488 3.434 1.000
DRB1*1101  DRB3*0202 DQA1*05 DQB1*0301 3.488 3.483 0.947
DRB1*1405 DRB3*0202 DQA1*01 DQB1*0503 3.101 3.097 1.000
DRB1*0410  DRB4*01 DQA1*03 DQB1*0402 2.132 2.119 1.000
DRB1*1202 DRB3*0301 DQA1*0601  DQB1*0301 2.132 2.131 1.000
DRB1*1401 DRB3%0202 DQA1*01 DQB1*0503 2.132 2.126 0.499
DRB1*1406 DRB3*0202 DQA1*05 DQB1*0301 2.132 2.129 1.000
DRB1*1401  DRB3*0202 DQA1*01 DQB1*0502 1.938 1.935 0.588
DRB1*0802 - DQA1*03 DQB1*0302 1.744 1.723 0.497
DRB1*0802 - DQA1*0401  DQB1%0402 1.550 1.550 0.889
DRB1*0401 DRB4*0102 DQA1*03 DQB1*0301 1.357 1.356 1.000
DRB1*1201 DRB3*0101  DQA1*03 DQB1*0303 1.163 1.157 0.460
DRB1*1201 DRB3*0101 DQA1*05 DQB1*0301 1.163 1.162 0.461
DRB1*0701  DRB4*01 DQA1*0201  DQB1*02 0.775 0.775 1.000
DRB1*1403 DRB3*0101 DQA1*05 DQB1*0301 0.775 0.775 1.000
DRB1*1001 - DQA1*01 DQB1*0501 0.581 0.581 1.000

HF <0.5% and sorting RD =0.05

DRB1 DRB345 DQA1 DQB1 HF LD RD
DRB1*1301 DRB3*0101 DQA1*0103  DQB1*0603 0.388 0.388 1.000
DRB1*1407 DRB3*0202 DQA1*01 DQB1*0502 0.388 0.387 1.000
DRB1*0407  DRB4*01 DQA1*03 DQB1*0302 0.388 0.382 1.000
DRB1*1302 DRB3*0301 DQA1*0102  DQB1*0609 0.194 0.194 1.000
DRB1*1307 DRB3*0202 DQA1*05 DQB1*0301 0.194 0.194 1.000
DRB1*1412 DRB3*0101  DQA1*05 DQB1*0301 0.194 0.194 1.000
DRB1*1602 DRB5*02 DQA1*01 DQB1*0502 0.388 0.388 0.500
DRB1*1602 DRB5*02 DQA1*0102  DQB1*0502 0.388 0.388 0.500
DRB1*0802 - DQA1*0401  DQB1*0302 0.194 0.193 0.111
DRB1*1201 DRB3*0101 DQA1*03 DQB1*0302 0.194 0.190 0.075
DRB1*1401  DRB3*0301 DQA1*01 DQB1*0502 0.194 0.192 0.058
DRB1*1101  DRB3*0202 DQA1*05 DQB1*0302 0.194 0.190 0.052
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£16 GELONTOZITHE, EHTFT FHE, BHxHEHFFHE (n=516)

Sorting HF 20.5
A C B DRB1 DRB345 DQB1 HF LD RD
A*2402 Cw*1202 B*5201 DRB1*1502  DRB5*0102 DQB1*0601 7.171 7.170  0.804
A*3303 Cw*1403 B*4403 DRB1*1302  DRB3*0301 DQB1*0604 4070 4070 0.750
A*2402 Cw*0702 B*0702 DRB1*0101 - DQB1*0501 2713 2713 0737
A*2402 Cw*0102 B*5401 DRB1*0405  DRB4*01 DQB1*0401 1.938 1.935  0.270
A*1101  Cw*0401 B*1501 DRB1*0406  DRB4*01 DQB1*0302 1.744 1.744  0.500
A*0207 Cw*0102 B*4601 DRB1*0803 - DQB1*0601 1.550 1550  0.533
A*0206 Cw*0702 B*3901 DRB1*1501  DRB5*0101 DQB1%0602 1.163 1.163  0.286
A*1101  Cw*0102 B*5401 DRB1*0405  DRB4*01 DQB1*0401 1.163 1162  0.162
A*2601  Cw*0801 B*4006 DRB1*0901  DRB4*01 DQB1*0303 1.163 1162  0.250
A*2402 Cw*0102 B*5901 DRB1*0405  DRB4*01 DQB1*0401 0969 0968  0.555
A*1101  Cw*0303  B*3501 DRB1*0405  DRB4*01 DQB1+0401 0775 0774  0.089
A*1101  Cw*0801 B*4801 DRB1*0901  DRB4*01 DQB1*0303 0775 0775 0.138
A*2402 Cw*0102 B*5502 DRB1*0405  DRB4*01 DQB1*0401 0775 0774  0.266
A*2402 Cw*0304 B*4002 DRB1*0901  DRB4*01 DQB1*0303 0775 0772  0.093
A*2601  Cw*0304 B*4002 DRB1*0901  DRB4*01 DQB1*0303 0775 0774  0.093
A*0201 Cw*0102 B*5401 DRB1*0405 ~ DRB4*01 DQB1*0401 0.581 0.581  0.081
A*0201 Cw*0303 B*1511  DRB1*0901  DRB4*01 DQB1*0303 0.581 0.581  0.600
A*0201 Cw*0304 B*1301 DRB1*1202  DRB3*0301 DQB1*0301 0.581 0.581  0.300
A*1101  Cw*0102 B*5502 DRB1*0405  DRB4*01 DQB1*0401 0.581 0.581  0.200
A*2402 Cw*0304 B*4001 DRB1*1101 DRB3*0202 DQB1*0301 0.581 0.581  0.158
A*2402 Cw*0801 B*4006  DRB1*0901 DRB4*01 DQB1*0303 0.581 0.580 0.125
A*2601  Cw*0304 B*4002 DRB1*0802 - DQB1*0302 0.581 0.581  0.167
A*2601 Cw*0702 B*0702 DRB1*0101 - DQB1*0501 0.581 0.581  0.158
A*3101  Cw*1402 B*5101 DRB1*0405  DRB4*01 DQB1*0401 0.581 0.581  0.125
HF <0.5% and sorting RD=0.5
A C B DRB1 DRB345 DQB1 HF LD RD

A*0206 Cw*0801  B*4801 DRB1*0407  DRB4*01 DQB1*0302 0.388  0.388  1.000
A*0301 Cw*0501 B*4402 DRB1*1301  DRB3*0101 DQB1*0603 0.388 0388  1.000
A*1101  Cw*0303 B*5504 DRB1*0901  DRB4*01 DQB1*0303 0.388 0.388  1.000
A*3001 Cw*0602 B*1302 DRB1*0701  DRB4*01 DQB1*02 0.388 0.388  1.000
A*0201  Cw*0801 B*1518 DRB1*1307  DRB3*0202 DQB1*0301 0.194 0.194  1.000
A*2402 Cw*0102 B*4006 DRB1*1412  DRB3*0101 DQB1*0301 0.194 0.194  1.000
A*2402 Cw*0702 B*3904 DRB1*0403  DRB4*01 DQB1*0302 0.194 0194  1.000
A*3101  Cw*1502 B*5102 DRB1*0405  DRB4*01 DQB1*0401 0.194  0.194  1.000
A*3303 Cw*0302 B*5801 DRB1*1302  DRB3*0301 DQB1*0609 0.194  0.194  1.000
A*0101  Cw*0602 B*3701  DRB1*1001 - DQB1*0501 0.388 0.388  0.667
A*0210  Cw*0801 B*4006 DRB1*0405  DRB4*01 DQB1*0401 0.388  0.388  0.500
A*1101  Cw*0702 B*6701  DRB1*1501 DRB5*0101 DQB1*0602 0.388  0.388  0.500
A*1101  Cw*0702 B*6701 DRB1*1602  DRB5*02 DQB1*0502 0.388  0.388  0.500
A*0201 Cw*0702 B*3902 DRB1*0901  DRBA4*01 DQB1*0303 0.194  0.194  0.500
A*0206 Cw*0702 B*3902 DRB1*0901  DRB4*01 DQB1*0303 0.194 0.194  0.500
A*0206 Cw*1502  B*27 DRB1*0405  DRB4*01 DQB1+0401 0.194 0.194  0.500
A*2402  Cw*0102  B*27 DRB1*0403  DRB4*01 DQB1*0302 0.194 0194  0.500
A*2402 Cw*0303 B*1507 DRB1*0403  DRB4*01 DQB1*0302 0.194  0.194  0.500
A*2402 Cw*0801 B*4003 DRB1*0901  DRB4*01 DQB1*0303 0.194  0.194  0.500
A*2402 Cw*0801 B*4801 DRB1*1407  DRB3*0202 DQB1*0502 0.194 0.194  0.500
A*2601 Cw*0304 B*4003 DRB1*1406  DRB3*0202 DQB1*0301 0.194 0.194  0.500
A*2601 Cw*0702 B*5601 DRB1*1101 DRB3%0202 DQB1*0301 0.194  0.194  0.500
A*2601 Cw*1502 B*4801 DRB1*1407  DRB3*0202 DQB1*0502 0.194 0194  0.500
A*3101  Cw*0401 B*5601  DRB1*0901 DRB4*01 DQB1*0303 0.194  0.194  0.500
A*3303 Cw*1403 B*1507 DRB1*0403  DRB4*01 DQB1*0302 0.194 0.194  0.500
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®17 SEMDNTOSATHE, EHRFFHE. HxHEHTEHE (n=477)

Sorting HF =0.5%
A C B DRB1 DRB345 DQA1 DQB1. DPB1 HF LD RD

A*2402 Cw*1202 B*5201 DRB1*1502 DRB5*0102 DQA1*0103 DQB1*0601 DPB1*0901 5451 5451 0.743
A*3303 Cw*1403 B*4403 DRB1*1302 DRB3*0301 DQA1*0102 DQB1*0604 DPB1*0401 2935 2935 0.778

A*2402 Cw*0702 B*0702 DRB1*0101 - DQA1*01 DQB1*0501 DPB1*0402 1.677 1.677 0.444
A*2402 Cw*0102 B*5401 DRB1*0405 DRB4*01 DQA1*03 DQB1*0401 DPB1*0501 1.258 1.257 0.167
A*1101  Cw*0401 B*1501 DRB1*0406 DRB4*01 DQA1*03 DQB1*0302 DPB1*0201 1.048 1.048 0.278
A*2402 Cw*0702 B*0702 DRB1*0101 - DQA1*01 DQB1*0501 DPB1*0501 1.048 1.048 0.278
A*2601 Cw*0801 B*4006 DRB1*0901 DRB4*01 DQA1*03 DQB1*0303 DPB1*0201 1.048 1.048 0.238
A*0207 Cw*0102 B*4601 DRB1*0803 - DQA1*0103 DQB1*0601 DPB1*0202 0839 0.839 0.267

A*1101 Cw*0303 B*3501 DRB1*0405 DRB4*01 DQA1*03 DQB1*0401 DPB1*0501 0.839 0.838 0.093
A*1101  Cw*0401 B*1501 DRB1*0406 DRB4*01 DQA1*03 DQB1*0302 DPB1*0501 0.839 0.839 0.222
A*2402 Cw*1202 B*5201 DRB1*1502 DRB5*0102 DQA1*0103 DQB1*0601 DPB1*0501 0.839 0.839 0.093
A*0201 Cw*0303 B*1511 DRB1*0901 DRB4*01 DQA1*03 DQB1*0303 DPB1*0501 0629 0629 0.750
A*0206 Cw*0702 B*3901 DRB1*1501 DRB5*0101 DQA1*0102 DQB1*0602 DPB1*0201 0629 0.629 0.150
A*0207 Cw*0102 B*4601 DRB1*0803 - DQA1*0103 DQB1*0601 DPB1*0501 0629 0.629 0.200
A*1101  Cw*0102 B*5401 DRB1*0405 DRB4*01 DQA1*03 DQB1*0401 DPB1*0501 0629 0629 0.083
A*1101  Cw*0102 B*5502 DRB1*0405 DRB4*01 DQA1*03 DQB1*0401 DPB1*0501 0629 0629 0.214
A*2402 Cw*0102 B*5901 DRB1*0405 DRB4*01 DQA1*03 DQB1*0401 DPB1*0402 0629 0629 0.333
A*2402  Cw"0304 B*4002 DRB1*0901 DRB4*01 DQA1*03 DQB1*0303 DPB1*0501 0629 0.628 0.081
A*2402 Cw*1202 B*5201 DRB1*1502 DRB5*0102 DQA1*0103 DQB1*0601 DPB1*0201 0629 0.629 0.070
A*2601 Cw*0702 B*0702 DRB1*0101 - DQA1*01 DQB1*0501 DPB1*0402 0629 0629 0.167
A*3303 Cw*1403 B*4403 DRB1*1302 DRB3*0301 DQA1*0102 DQB1*0604 DPB1*0201 0629 0.629 0.107

HF <0.5% and sorting RD=0.5
A Cc B DRB1 DRB345 DQA1 DQB1 DPB1 HF LD RD

A*0206 Cw*0801 B*4801 DRB1*0407 DRB4*01 DQA1*03 DQB1*0302 DPB1*0201 0419 0.419 1.000
A*0301 Cw*0501 B*4402 DRB1*1301 DRB3*0101 DQA1*0103 DQB1*0603 DPB1*0501 0419 0419 1.000
A*3001 Cw*0602 B*1302 DRB1*0701 DRB4*01 DQA1*0201 DQB1*02 DPB1*1701 0419 0.419 1.000
A*1101 Cw*0303 B*5504 DRB1*0901 DRB4*01 DQA1*03 DQB1*0303 DPB1*0501 0210 0.210 1.000
A*2402 Cw*0102 B*4006 DRB1*1412 DRB3*0101 DQA1*05 DQB1*0301 DPB1*0501 0210 0.210 1.000
A*2402 Cw*0702 B*3904 DRB1*0403 DRB4*01 DQA1*03 DQB1*0302 DPB1*0501 0210 0.210 1.000
A*2402 Cw*1202 B*5201 DRB1*1501 DRB5*0101 DQA1*0102 DQB1*0602 DPB1*4701 0210 0.210 1.000
A*2601 Cw*1502 B*4801 DRB1*1407 DRB3*0202 DQA1*01 DQB1*0502 DPB1*0402 0210 0.210 1.000
A*3101 Cw*1502 B*5102 DRB1*0405 DRB4*01 DQA1*03 DQB1*0401 DPB1*0501 0210 0.210 1.000
A*3303 Cw*0302 B*5801 DRB1*1302 DRB3*0301 DQA1*0102 DQB1*0609 DPB1*0301 0210 0.210 1.000
A*0101 Cw*0602 B*3701 DRB1*1001 - DQA1*01 DQB1*0501 DPB1*0201 0210 0.210 0.500
A*0101 Cw*0602 B*3701 DRB1*1001 - DQA1*01 - DQB1*0501 DPB1*0301 0.210 0.210 0.500
A*0201 Cw*0702 B*3902 DRB1*0901 DRB4*01 DQA1*03 DQB1*0303 DPB1*0201 0.210 0.210 0.500
A*0206 Cw*0702 B*3902 DRB1*0901 DRB4*01 DQA1*03 DQB1*0303 DPB1*1301 0210 0.210 0.500
A*0206 Cw*1502 B*27 DRB1*0405 DRB4*01 DQA1*03 DQB1*0401 DPB1*0501 0.210 0.210 0.500
A*2402 Cw*0102 B*27 DRB1*0403 DRB4*01 DQA1*03 DQB1*0302 DPB1*0501 0.210 0.210 0.500
A*2402 Cw*0303 B*1507 = DRB1*0403 DRB4*01 DQA1*03 DQB1*0302 DPB1*0501 0.210 0.210 0.500
A*2402 Cw*0801 B*4003 DRB1*0901 DRB4*01 DQA1*03 DQB1*0303 DPB1*0202 0.210 0.210 0.500
A*2402 Cw*1402 B*5101 DRB1*1403 DRB3*0101 DQA1*05 DQB1*0301 DPB1*0501 0210 0.210 0.500
A*2601 Cw*0304 B*4003 DRB1*1406 DRB3*0202 DQA1*05 DQB1*0301 DPB1*0501 0.210 0.210 0.500
A*2601 Cw*0702 B*5601 DRB1*1101 DRB3*0202 DQA1*05 DQB1*0301 DPB1*0202 0.210 0.210 0.500
A*2601 Cw*1402 B*5101 DRB1*1403 DRB3*0101 DQA1*05 DQB1*0301 DPB1*0501 0.210 0.210 0.500
A*3101 Cw*0401 B*5601 DRB1*0901 DRB4*01 DQA1*03 DQB1*0303 DPB1*0301 0.210 0.210 0.500
A*3303 Cw*1403 B*1507 DRB1*0403 DRB4*01 DQA1*03 DQB1*0302 DPB1*0501 0210 0.210 0.500
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NTOZATNEBTHEMEINEND HDAT

H5.
LInL7as, S W-RERORED DN

WSZOHEIZBEL TATaREDEZA NS, HKE

ODHTIE, REINEHIBEEZFOHIC
A*0218(14), A*2404(15), A*2408(16),
A*2602(17), A*2604(17), A*2605(18),

Cw*0103(19), B*¥1528(20), B*51037/% EIEH I H
THH5HDODIMFFIC OB AIRERBNEZ ENT
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WAV, MiEFFRICHRHAIEEESIET WA S &,
i C b 2D MIEFFEE S &I TN TIZAHFD
WMESNTHY, MicplzArnweiz—r7k%
MEBETERERERZENWDZETHS. LT,
NENERIBIEENZELTHEERT—FEL
TRRTZDNEDIMIRMTH S, THEAHEIC
T2 EOEEN S B HREHABEORBEMZKLE

LS50, TIETHREFEZTD J LITFEBEN

THAD. LEN>T, ZOXI BB IEET
B L CIIERERNTOY A THEZBRIEICT S &
LTH, TNETNREICKRFAEZITD Z ENBE
H/RBIREEZ 5ND. —F, ERNRE TS Mn
DRBEZMEIRRERAENRLLTVNDHICH 5.
7oA TEBTESNEZL23FDONTOay A1 TD>
52456 (46.8%) \FEENRAEL, 77X L#EE
THRKEBEETH 2. O3 BBEEZBEEZD
D, UTFOXSBEHTHAADFEEWRHL A%
NEOSNLIRERE L THED T .

O XMIBELRTFEMO LB T 1[E HAHLAY —
D3ay T DF—8 ERERBENIZRN,

Q@ BENMFETAHINTOYA TITRTVERER
MEXZESATVNSRTIEARWN,

TR T EIERER (RImMEER) 18

ENTHY, READIREOEREDS/N\T O

AT IMEDOBEENGFEL THEEE LT

£ U TL B AJREMEITE .

@ BENRETAINTOIA T 2B EBERD
B0 U CRBEE RS> C O FEM/2 T — % WHI
B,

BoNEBTHEETIE, #F11EHAAHLAY —
3ay T DF—4 EDHEETB*5601 &5603D 4
ERHERL TV, XADEENIZERUTHS
ZENSG, MEBHMIYAE ST DRREHED DN
FHPAMBEDOMBETBS6(B*5601)D H i
B22NB*5603)N 2 ENTNE/ZHEEZISND
(21). 7=, DRB1*1501 & 1502DEEAMiEL L T
WHEHIIARHATH D, TOMM, 71 XREKEIZ3%
DHEETHREINSA*68012 (22)EE A
0.005% OHEE THRIE XN SB*0705 (23)IF 1 FilH
BN TWaN,

SEIOHICBT HHEROHNIAAAND Y 5

-
—

[ NGB ETNEDLDIBNTOY A T2 HEFELT
WHNZHD. KiZ, A*02010A*020672 E 1 iE
FHNT & < HBIARFTRE/H LB R T —H R &
EDOXDICEHAEL TWENEMETRT I ENTE
7o, Fie, MEFRNTHBIFEE/RHL ABITIIRFIC
TRV, ZNSITEL THREEMSHMEX
NTELEBYDDORRNEME L TRINT NS,
—%, 75 X1 fEi% TIIDR-DQR DA B AT FE &
EWZ EIIRBETNETHS. DRB1-DRB345-
DQA1-DQB1 4 EALDONTTO¥ A 7 D5164]H504
Bl (97.7%) HRDEO.3LAETHD, E£1 8ITRL
A EbEEEBREEZ, ZNDUNDT — 13
BNTOFATEBRLTELTARVWEEZ BN
5. BIRHIZ, A-C-B 3 JEAL TRDFEO.3LL LD /N
0% 1 7135236H242%1] (46.3%), U < A-B-
DRB1 3 EfLIE51641H 14061 (27.1%) THD,
DR-DQREIDMHEN NI E LN ERETE 5.
DRB4%°DQALI T 2H{ICE EE A MM BETNDH
50, ZNIE2TIV > OBDIAELTTHS
ZHTHO, 4 THRITTTRETHNUE, BWHEEZ
EHEDDELICFHMIIRT ZIETERLTHAD. ¥
FATEHTHE 1 8 DX D RXIEERDIERZRA
FEOMEBEER S DTS DENKEL, TOES 25k
WTERL THEBER EEZEZEREH S L 20
fi,, DPB1E DBHE S H HEEMR TE .
INBOF =40, HLAZISHT 280 HH 5
WIEZDDDIAE > TEECBNTORRT —
HELTHRILTIEZENTH 5.
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Analysis of HLA haplotypes in Japanese, using high resolution allele typing

Fumiaki Nakajima, Junko Nakamura, Toshikazu Yokota

Kanagawa Red Cross Blood Center

We have analyzed HLA haplotypes in Japanese, using high resolution allele typing for 8 loci of HLA-A,-C,-B,-
DRB1,-DRB345,-DQA1,-DQB1,-DPB1. It is a purpose to identify linkages between alleles unidentified by
the serologicalumethod such as A*0201 or A*0206 and those of other loci. We presented the data of
haplotypes inclading alleles with comparatively low frequency.

Unique linkage disequilibria were recognized in A2, A26, B13, B44, B61, B62, B39 and C locus with
serologically “blank” alleles in the class I region. Tight linkages between DR-DQ were confirmed in the HLA

class Il region, weaker but significant linkages to DPB1 were also recognized.
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HLAZ TS L EEAERTF RO7 2 JBERFINSROSNE 7 U IIVERHEF—T D
BRECE O THEIENTETVDS, ZHERBIT SN TEZHLAS FRARTF R, BiC
HLA-DRZ} FHEGXTF RREIC N T AT 3+ — A SNBSS F 5 H W THSL NS
SINTE 7z, SERLETHIERZOHLA-DRAD FIKEA L TWAHIERTF ReRaT 57~
®, HLA-DRZTZHEL TWaHE FTHIIBOEFILELT, B RY S SERMAEY L2 T8
BAHEMT2Mfa 2 iV, ZOHLA-DRD TICREA L TWARTF REHBEL 7 3 /BBl
FlaRE Uiz, REUZEFNZEICERLZRTF R EHLA-DRY F2RBE X 87~ Lilijg &

& et 2 Mg L 7z,

F—T—F:

THEME, HLA-DRHF, #AXTF R, EF—7

FC®IC

THIREE, ZOMEKE EOFEL 74— (TCR)
IR INIZHLAD TICHA LEHERTF RE
AREFEHEL TEEtEINS, ZOHERRD T T
b DHLAZNTIE, HEEHAEEOBRVICEDICKD
IR ETIRALGFIHGToN, THZThi
HLA-A,-B,-C%F &HLA-DR,-DQ,-DP/ 7723 /@ L T
Wd, 77X 15FIE, FRELEOHEKMICHEE
LTHBOF I —THROEN S F& U TEERERE

ZHLTWS, =575 AU FiE~xraryy—32,
BAIAE, PEHIREZOR SN -l - HERICHRBEL,

PFURIRRSFEL TANIN—THIE N O FLEIERIC
HELEEZREZL TV, 2), THIETIE, M
WEMIEENDEY SAUHFRRBT S, 20

HAATHIICHKRT 57 S AN TFIT DOV TR
IR ENTHE ST, BTV IRAUHTFHARTS
FRIZDWTIRHFEINTWARW, THIEDZ S5 X
I 7> 7 FE IS TR O FE ML IS T S h O

%5 Z, %iTcostimulatory signal® R0 L 7= THA A
KB HURIR RIS EEMHIIER S 5 e d
B, BAZINETHAANIEHEEIIASN, KR
KZ M EHHEI T S HLA-DRF FIZDWT, BEEBHE
i/ SHLA-DRG T2 7BEL, T 6D FICHER
LTWBERTFROT X ) BEFZREL, RTF
ROTY UIIRERNKEETF—T72RFLTEREES,
4), GEIFRLZIZI AN FERBRL TS REET
MifakE (MT2HIfEHE) K VHLA-DRO THAXTF
RESBEL, ZT07 IV BEMZRELZ, X/,

RREEMKSE T078-8510 ILBEM/IHRNER2ELTHIE]
hﬂ)lll’iﬂjﬁ”’%"{ﬁ%"%‘gig
=

<k i

& 7% 0166-68-2381
777X 0166-68-2389
E-mail michi@asahikawa-med.ac.jp



34 MHC Vol.8, No.1

FNHDORTF K EHLA-DRY F & DREERE % fRHT
U, DR TLOMBWCERERY I /) BEFI(ET—
INVEERER LT,

M EHE
1. fpE

E MU NERMEET IV A T # (human T cell
lymphotropic virus-1:HTLV-1) BR¥ETHR TH 0D,
HLA-DR7 T2 R B L T3 EEMT2HI(HLA-DR
B1¥1502,0400) 2@ H L /-, ¥#EIX, 10%FCS%
FORPMI 1640 (H/K) 1TV, H70mlOHMAE
K OHLA-DRG F27BEL J2. <7 X DRRMEZERIE
¥ ThH AL b DDRB5*0102 ~DRB1*1502%
FNENFB S E/AEL-DR51 (B5+0102) #ifa, L-
DR2 (B1*1502) Mgz X7 F RO EERICH
W= (5).

2. FIHLAE® / 7 o—F)LHik

HLA-DRZF FICR R HFERE L TR IRE 2
O—F)VHiRL243 (6), HLAZ 5 A14r TIZ B R
BPiIARE UTHLA-A,-B,-CERHBIBDYTIAE Y
O —F)LHiARW6/32 (7Y 2 Wz,

3. DR FOREH

MT2Hi 12 K5EW (0.1mM PMSF% &3 10mM
Tris-HC1 pH8.5) #MNZ, HWiEEAMMEEZFEOERL -
#500g104r CTEL L. TDLEFEE175,000g, 2
ReflE O U, TRE & MRy & Lz, 2T
1% NP40, Protease inhibitor coctail Z 5 ¢ Tris-HCIIA
#& (10mM Tris, pH8.5) ZfNA, 4°CT—HiiEL
fEERZRL L, 175,000g, 2B5REELL i
AR LR & Uz 2 OuVE{LA B 2 W6/3 281K
EREAIEREAL) T T4 T4 NI LT, Z
DFEED P EZEL243FEREE T T LITHAE S B,
L2435iKICHE A L DR T 2pH10.5 DA IR
( 0.15M NaCl, 0.05Mdimethylamine, 1%
octylglucoside =& ¥) TYAH L, HLA-DRZTHHEL
(DRB1, DRB4, DRBSEZTFEM ZET) &Lk,

4 .DRGIFNEDRTF ROBEH
DR % F # £t Z Minicon & fCentricon-10

(Amicon,danvers, MA) % W\ THI50 u NZIEHME L 7=,
Z DIBHEDRY TATEHT 10%E RS, 1mlZ A 70°C,
15501 > F aX—=KhL, RTF Rpks %l L
72o T DEBALEEFSELZ Centricon-102 W, T &
10,000 FDORFF RE5r ZDRYF0 5 7 BEL
7o

5.RP-HPLC IZ & % RT'F R D4y HfikE

DR} T 54572 X T7F R#1#E2 C18RPC (Amasham
pharmaciabiotechtt &) % 5 A % F W\ 7= RP-HPLC
(Pharmacia,Uppsala,Sweden) 12X U &7 F R4rHEH
WHBEL 7=, MIERIT, BHEALL T0.06%
Trifluoroacetyl (TFA) K&K, WIHKEBE L T
0.052% TFA% & ¢80 % Acetonitrile &2 i\ /=, JEBE
HBC1X0-844 TYABB 1 0-100% & L, miEIX
0.5ml/3& L. WHEE210omTE=Y—L,
— 7 2L 72(3).

6. XTFROY I/ BREEFIORE K PHFEHD
EA

GWUIZELXDRTF RE2E0E—7 2EE B8
TIBEREESE (477A;Applied
Biosystems,Foster City,CA) IZNIFXTF RDT7 I/
BREANZRE LTz, ThENDOT X BEHIZDWN
T, 7= R—ZAOMABRRICELDZDRTF R
DOHREBRLDEHZFREL /=

7. BRRTF R

WEEINZT I /BESNZDEICLT, BEBRT
F R &t (AMS422 ABIMED#: #) % F \» T Fmoc
BIMHEICKORTF RE2E/R L, BESWENMS-
SX102, HABTHENICTH TEZBIE LHEZEL
2o F7z, ARINIEZRTF RONKIFIZELF >
EREBITEFF AERTF REBERL /=,

8. RTF RiEEER

EFdF AR TF K, BSApl57-170, IL-9Lt
7% —pl168-182XiF a-17 > F ~UJ 7 > p383-
398&L-DR 51 (DRB5*0102) #ifig, XIIL-DR2
( DRB1*1502) #ifdZ37°C, 16K S Bz,
Phycoerythrin-streptavidin (PE-SA) #L¥L, X7F



Ro#EEZEZ 70— A hA—%—THIEL/. DR
SFREOBEMERIRE L TEAF 2 {bL243%ik %
Mz, BidRE L TIEEFF AT F RIFHE
T TCPE-SALEE L 726 D & /=,

BR
1. THIIUARMT2 03531 9~ 5 HLA-DR 5 T D fi#thf

THIMZER, MT2HIiE DHLA-DRS) T2 D W Tkt
Ulce EFTF ARSI, 7O0—H+1 b A—
& —THIFET 5 EDRFFOFEBMNED 572 (K-
b)e XM E U THRMMA S 50 U 7= CDAR M THIN
Z0.5%PHAKX O FEFED Y > )NERTHRIB L CTH-1%
AT Z 70 —H 1 A —THITET 3 &,
MT-2{Ifc 12 31F S HLA-DRS) ¥ D F IR E AL THE
fEDZNL D HiEMN-> 7= (K1-a), KW TMT2H0
51572 A YE{LHLA-DR 5> 4R 2 JE 8 eIk pe ¢
SDS-PAGET#MT U7z, 4 F 1 X34kDafk O}
29kDaDEDZNZENIZ, DR T «fd, B#
EARRENDINY RRED N, T L THTIA
Z63kDaDALEIZ, affé BEDOATOY AT —&
HIXREIND/IN 2 BRSO 5N (X2),

a)

205

153 —

102 —

51 —

T
10 100 1000

88

Relative Cell Number

66 —

44 —

22 —

0 T T T
1 10 100 1000

Red Fluorescence (Log)

T HTLV-1ZRETHR, MT-2(28(FDHLA-DRS
FOHIR
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2. HLA-DRZFMN 5 DXTF R D5k
A[E{CHLA-DRAM B2 B LB L, 10kDall D4y

FEIVERZRMEL, RP-HPLCIZX D EXRTF

ROGEICHEEL 2o RIKTT73EDOE — 27 238D 5

<4 67kDa
o Bdimer —p

< 43kDa

o.chain

<€+ 30kD
B chain | a

< 20kDa

K2 wAa{EHLA-DRS F#1$}0DSDS-PAGE

SDS-PAGEIZ T AI¥E{LHLA-DR % T # $l 2 vk B 3
% &, 34kDa,29kDa,63kDaD L& DFNFNIT a
#, BHKRUIENSDATOFA Y —EAREIND
N RISFRD 5Nz,

& FKa ; CD4ABETEDARAETHIN 2 PHA TIE ML
U 72 CRERAYRIE RS, HAR AT O THl L %
EFF ALPIDRIA T L 72 b D 2R T,) 121,
HLA-DRZ} 7D FHBNAH 5N 5,

ATHEb; MT2Hifuik THHLA-DR T DA
WOHND, KEPMT2HIED A 1L243E7 1Y
FA TN 1gGE MW= H D & [ Uprofile 2
RUTE), HIERAYE A F 2 ALHIDRYUA & KR L 725
fdZ/R9. £/, ABI PRISMTM 77003 —4 > X
TATIY— (TTI5ARNAFLATLAR) 1H
/O NTZSUREEDF A SNBM DT BT
T4 —ty NOEFERLT.
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Absorbance of 210nm

54
80
2
g
3
N
40
7
[1-22
L\//) 20
A N
0

0 10 20 30 40 50 60

Retention time(min)

B3 RPHPLCICKZBERTF ROHE/NS—

70 80

HLA-DR (B1*1502/B5*0102, B1¥0404/ B4*0101)/ T K D& L /e X7 F R#1EI ZRP-HPLCIC CHRBEL /o & &
DEAEDE —2 . HOBEFIFET I/ BEFIZFE TS RTF RAVRLIZE— 2 ML

£1 HPLCHEBEIRTF RD7 =/ BE S

Source protein Residues Sequences Length Peak
L] ND FRRGK 5 7
ey ND NIVMTQSP 8 21
xea ND DIVMTQS 7 22

bovine serum albumin 167~170 FWGKYLYEIARRHP 14 54
human von Willebrand factor 1336~1347 RPXELRRIASQV 12 54
a—1-antitrypsin 383~398 PPDVEFNRPFLXILYD 16 60

human IL9 receptor 168~182  ISPALEPMTTLLSYE 15 63

HETHREEMT2 ODHLA-DR(DRB1#1502/DRB5*0102, DRB1*0404
/DRB4*010) 3 FHNSHBELZRTF KROS5, 73 JBEFIORE TE /-
T F R(PeakFZ 5 1IRP-HPLCH E D ES)Z R L /=,

n (®3) zo5bD22@DE
— 7 ZHERP-HPLCIZ THE L
8T 2 ) BREY EMBITL .
ZLTEDSBEDTEDORTF R
DY ) BREFINRESN, £
NZNOXRTFROT 2 J B
FRNZDOWTTF—F R—ZARBL
HREHZRF Lz, TORE,
INLORTF RIZ, Thzth
FMmEYIVT I O (BSA)D157%
Bn5170%HB (& bfiE 7 IV
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L-DRB5*0102 L-DRB1*1502
a) b)
143 67
107 50 —
IL-9
71 — _
3 LeTH—
35 — 16 —
0 Y T T 0 T T
A 10 100 1000 1 1 10 100 1000
c) d)
5104 109
0
§ 78
3 81
3 s
o > 54 BSA
2
S 26 — 27
]
®
m 0 1 1 L 1 0 T 1 1 1
A 1 10 100 1000 Rl 1 10 100 1000
e) f)
137 141
102 — 105 [
68— 70 — al 7’"/9"
rYUTSL
34— 35—
0 T T T 0 1 T T
R 1 10 100 1000 A 1 10 100 1000

Red Fluorescence (Log)
4 1L ETI—RTF R, BSARTF RRULa-17 F NI T RFTF ROL-DR51 (B5%0102) $ka
(ace) RULDR2 (B1%1502) (b.df MIADES |
RABRSEEIY N O—)VTHIIEELF AT F R+LAIME, KBBELF AT F R+ LMk, MBRIE
ZFF ALHDR Hith+L#ileZ 7R3, BSARTF RIZDRB5*010112(c), IL-9Lt 7% —~_R7F RIIDRB1*1502iZ
OFEE L. £l2a-17>F RN TI R EESOMBIZHRES L (D,

TIOI61IEZBHMMGI7TIHZBHIC KT A7 I/ 182%H, a-17>FhrUTT>D383IFEHMS
EiFl%#&%y), E hvon Willebrand B+ ?D1336%H 398EFHDTY I JEICTHUTEIHDTHoz, ZD
MH1347%H, E MLOL BT Y —D168FBHM S HFEIE TERN> =D DONIERED bN-EGED.
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3BT F ROHLA-DR2(DRB1*1502)&% % \»
12, HLA-DR51(DRB5*0101)FEBIHHIR D% & RE

EFFMILIL T I —XRTF R {@),b) B
FF UEBSARTF K {(0),@)} ,EFFAba-17
SFRIUTLRTF R {E),H) DL-DR51(DRB5
*0102)HIiE X IEL-DR2(DRB1*1502)fll i D 45 & fe
R LTz TORBRELSTF AILIL T F —X
7' F RIZHLA-DR2(DRB1*1502) (b)&, EFF >
{EBSA X' F RIZHLA-DR51(DRB5*0102) (c) & #&
Bl T=FTWIEFRLTWAEWA, HLA-
DR4(DRB1*0405), DR53(DRB4*0101)% F%
BMis X OCLARICIZWTNOXRTF R HES
o, £l a-17>F MU T ORTF RiZ
HLA-DR2(DRB1*1502)* HLA-DR51
(DRB5*0102)MIfE DM HIZHEE L7 (K4), IL-9L
7Y —RTF RIZIZHLA-DR2 S EF — 7
(I/V/LxxF/Y/IXxU/L/V/M/F) (SWZHEBID 7 X J BB
F|(ISPALEPMTTLLSYE)23:%8% 5 #1725, BSAR S
F RICIE N ETICHE S N/ZHLA-DRS 1 #ESETF
— 7 (Y/F/L/IMxxQ/V/I/MxxxxR/K) (8)IF38D 51
Rino 7z,

8

CDARBHETHINEIX, 7 SANHFITHEE L EHE
RTF RERHEL, RTF RERNIEELT 5.
PURNTF RIL, HLAZFO 7 UIVITHIR U 72 %
BEF—T7EAETIHEI, THETNOHLAS T
CRET D, RAGHLAY 5 A M) FHEETF —
7 OfFfiE, ECHEEBMEKEHNTIIDTE
7eo B, 2707y —2, BHRMIESICHLAY
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Analysis of HLA-DR binding peptides isolated from a T cell line, MT2
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Summary

To examine the nature of the peptides bound to HLA-DR molecules of T cells we isolated HLA-DR molecules

from MTZ2, a human T cell lymphotropic virus-1 infected T cell line, and determined the amino acid sequence of the

peptides eluted from the HLA-DR molecules. We then confirmed the binding capacity of the peptides, synthesized on the

basis of the amino acid sequence obtained above, to HLA-DR transfected L cells.
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Introduction

Central Asia is a vast territory poorly described
genetically, although it has played a crucial role in the
history of mankind (1) and has been an area where
cultural and linguistic changes have been of key
importance. The role of Central Asia in early human
evolution and history has not been well established. It is
known that the region was populated during the lower
Paleolithic, and there is ample evidence of settlement
during the middle Paleolithic, including Teshik-Tash (2,
3), the easternmost site from which Neanderthal remains
have been recovered. It is yet unclear, however, whether
the region was part of a "maturation" phase of
anatomically modern humans, a way through
colonization of Europe and East Asia, or a place where
Asian and European groups met after their expansion
(4,5). The advent of the Neolithic seems to have been a
local development (6) without significant external
population inputs.

Kyrgyz Republic is located in north east of Central
Asia, in the heart of the Eurasian continent (Figure 1).
The Kyrgyz people living in Kyrgyz Republic are
considered to have mixed with several ethnic groups in

Central Asia by the 16™ century. Recently, based on

ethnological and morphological studies, proposed a
hypothesis that Kyrgyz are not only derived from Central
Asian (Mongoloid), but also Siberians (Caucasoid) who
lived on Altai plane and have originated from Europe
(3,4). Few studies, however, have tried to examine this
hypothesis from a genetic point of view. Analysis of
mtDNA sequences of Kyrgyz population suggests that
they descended from people migrating from Europe to
Asia (7). Analysis of HLA-A and B gene polymorphisms
using serological typing method suggested that Kyrgyz
were included in the cluster of Central Asian, while they
located close to the European cluster (8,9).

Although HLA-DRB1 gene polymorphism has been
investigated in many populations, there has been no
report on the Kyrgyz population. In the present study,
HLA-DRB1 gene polymorphism was first described at
the nucleotide sequence level in the Kyrgyz population.
The second purpose of this study was to evaluate the
genetic affinities of Kyrgyz to other populations based
on HLA-DRB1 gene frequency data, as well as to

presume the origin of Kyrgyz population.

Material and methods
Population samples. ‘A total of 148 peripheral blood
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Table 1T HLA-DRB1 allele frequencies in Kyrgyz
(2n=296)

HLA-DRB1 Frequency (%)
*0101 3.0
*1501 6.4
*1502 1.3
*1601 0.3
*1602 0.6
*0301 10.8
*0304 0.6
*0401 1.0
*0402 0.6
*0403 0.6
*0404 2.0
*0405 0.3
*0407 1.6
*0411 0.3
*0417 1.3
*1101 9.1
*1102 0.3
*1103 0.6
*1104 0.3
*1105 6.7
*1107 0.3
*1110 0.3
*1111 0.3
*1201 3.7
*1202 3.0
*1301 3.7
*1302 2.0
*1310 0.6
*1401 2.7
*1403 2.3
*1404 0.3
*1411 0.3
*1410 3.3
*0701 16.5
#0801 2.6
*0802 4.3
*0815 0.3
*0901 3.0
*1001 1.7

MHC Vol.8, No.1 41

samples were obtained from 90 individuals originating
from Bishkek, 19 from Osh, ‘13 from Naryn, 9 from
Yssyk-kul, 9 from Talas, and 8 from Djalal-Abad, all
unrelated healthy Kyrgyz living in the Kyrgyz Republic
(Figure 1). Oﬁly subjects of apparent non-mixed origins
who were considered to be natives through at least two
generations were accepted as blood donors. The ethnic
origin has been checked from passport data. Genomic
DNA was isolated from peripheral lymphocytes using a
commercial kit according to the manufacturer's
instructions (QIAamp, Qiagen, Hilden, Germany).

DNA typing. HLA-DRB1 typing was performed using
the polymerase chain reaction-microtiter plate
hybridization (PCR-MPH) method (10,11). Briefly,
after PCR amplification of the second exon of DRB1
gene with biotinylated primers, the amplified DNA
fragments were hybridized with probes immobilized on
microtiter plate wells. Then, biotinylated fragments
bound to specific probes were detected cdlorimetrically
using streptavidin conjugated peroxidase and ABTS
[2,2'-azino-di(3-ethylbenzthiazoline-6-sulfonic acid)]
substrate. Low-resolution or serological-level typing was
performed using generic PCR primers (DRBAMP-B
and-C) and 16 probes provided in a commercial kit
manufactured by Wakunaga Co Ltd. For the subsequent
high-resolution typing, samples were amplified with
biotinylated group-specific primers (DRBAMP-B and
one of either DRBAMP-2, -4, -12/8, or -3/11/13/14),
based on results of the low-resolution typing. Then,
amplified DNA fragments were hybridized with tandem
repeats of sequence-specific oligonucleotides followed
by the colorimetric detection at the sequence level. To
further confirm the discrimination of alleles in HLA-
DRB1*3, *11,* 13, and *14 groups, a PCR-single-
strand conformation polymorphism (PCR-SSCP) method
was implemented (12) using group-specific primers
mentioned above. To confirm discrimination of alleles
HLA-DRB1#* 0301, #1301, and *1302 direct
sequencing analysis was used. PCR products Were
amplified, and both sense and antisense strands were

directly sequenced using biotinylated group-specific
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Figure 1 Residing area of the Kyrgyz population
primers (DRBAMP-B and/or one of DRBAMP-
3/11/13/14).
performed with an automated sequencer ABI PRISM-
377 and ABI PRISM-310, Perkin-Elmer Applied
Biosystems, Foster City, CA, USA, using dye-terminator

Direct sequencing analysis was

method according to the manufacturer's instructions
(ABI PRISM dRhodamine Terminator Cycle
Sequencing-Ready Reaction Kit, USA).

Statistics. HLA-DRB1 allele frequencies were
estimated by direct counting based on genotypes of
Kyrgyz individuals. The modified Cavalli-Sforza
distance (Da) proposed by Nei at al. (13) was calculated
for each pair of populations. Principal component
analysis measures the genetic similarity as well as
dissimilarity among populations (14). Principal
component analysis was performed based on HLA-
DRB1 allele frequencies in Kyrgyz and reported
populations. The allele frequency data, at the sequence

level, in populations other than the Kyrgyz were obtained

from previous studies (15,16): Indian, Sardinian,
French, Italian, Spanish, German, Romanian, Canadian,
Dane, African American, Senegalese, Khoi, San, Papua
New Guinea, Tlinghit, South African, White American,
Zuni, Buyi, Korean, Japanese, Singapore Chinese, and
Greek.

Results

HLA-DRBI1 allele frequencies in 148 Kyrgyz are
presented in Table 1. All HLA-DRB1 allele frequencies
fit Hardy-Weinberg's law. The most predominant allele
was DRB1*0701 (16.5%) in Kyrgyz. The frequently
observed DRB1* 0701 in Kyrgyz were the most
detected in Uygur, Kazak, and Han (Northwest Asia)
(17,18). This allele has been observed with high
frequencies in European populations, but with low
frequencies in East Asians. The DRB1#*0301(10.8%)
was also frequently observed in Kyrgyz, which is

common in Northwest Asians (17,18) as well as other



European populations (15), but rare or absent in East
Asian and African populations (15). In contrast,
DRB1%*#1101 (9.1%), *1105 (6.7%), *1501 (6.4%),
and *0901 (3.0%) were commonly observed in the
Kyrgyz population, and have been reported with high
frequencies in East Asian populations. The frequently
observed DRB1#0901 (11.9%), and *1501 (11.0%)
in Han (17) were detected in Kyrgyz, but with lower
frequencies.

The Da distances were calculated based on HLA-
DRB1 allele frequencies in Kyrgyz and other
populations (Table 2). The smallest genetic distance was
estimated between Kyrgyz and Greek, although these
populations do not reside closely to each other.
Furthermore, the present data shows that the Kyrgyz
population is genetically closer to European populations
such as the French, German and Italian. Kyrgyz showed
a small genetic distance to Indians (Central Asia),
whereas longer distances to Korean, Singapore Chinese,
Japanese, and Buyi populations in East Asia. Figure 2
shows the results of the principal component analysis
based on allele frequencies at HLA-DRBI locus. Each
population was plotted against first and second
dimensions as shown in Figure 2. Contributions of the
first and second components were 17.3% and 12.8%,
respectively (30.1% total). For the first principal
component, Kyrgyz were closest to the Romanian,
Sardinian, German, Indian and French. As far as the
second principal component is concerned, Kyrgyz were
closest to Indian, followed by French, Romanian and
German. As a whole, however, Kyrgyz and Romanian
are closely located, which form a close cluster with
European populations including Sardinian, German, and
French. It is interesting that the Greek population lies
further away from the European cluster, although these
populations do reside closely to each other. Remarkably,
African populations are situated relatively close to the
European cluster, whereas East Asian populations are
distantly located from the Euroasian cluster.
Discussion

The territory of Kyrgyz Republic, as well as all
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Central Asia is believed to be one of the most ancient
centers of human civilization (1). Archeological research
has shown that the Kyrgyz ethnos began to form out of
two main elements: local European tribes of the Tien-
Shan foothills, and newly arrived Central Asian tribes,
including the descendants of the Yenisei Kyrgyz who
had settled on the Altai plain in East Asia (3,4).

In this study, HLA-DRB1 polymorphism in the
Kyrgyz population was first analyzed at the sequence
level. Although Kyrgyz are considered to have
Mongoloid as well as European ancestors, our results
suggested that Kyrgyz are genetically closer to European
populations. Frequently observed alleles in Kyrgyz, such
as HLA-DRB1*0701 and DRB1*0301, were common
in Northwest Asian, as well as European populations, but

rare or absent in East Asian and African populations

Table 2
other populations based on HLA-DRB1 gene

Genetics distances between Kyrgyz and

frequencies

Genetic distances

Greek 0.091
" French 0.255
German . 0.256
White American 0.272
Indian 0.286
Italian 0.291 .
Canadian 0.313
Romanian 0.316
Dane 0.333
Korean 0.356
South African 0.362

African American  0.362
Singapore Chinese 0.366

Spanish 0.369
Sardinian 0.437
Japanese 0.442
Senegalese 0.47
Buyi 0476
Khoi 0.506
San 0.557
Papua New Guinean 0.598
Tlingit 0.65
Zuni 0.853
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(15,17-18). Whereas common alleles in Han
(Northwest China) and East Asians, such as HLA-DRB1
*0901 and *1501, were also detected with high
frequencies in Kyrgyz. Therefore, Kyrgyz, as
representative of the Central Asian cluster, not only
contain a considerable admixture of Mongoloid genes,
but also Caucasian genes as well. Thus, our results of
HLA-DRB1 molecular typing are consistent with
previous historical, ethnological and morphological
observations (3,4).

Analysis of mtDNA sequences of Central Asian
populations, including Kyrgyz suggested that they have

descended from people migrating from Europe to Asia,

and vice versa, more than 2000 years ago. Kyrgyz
demonstrate intermediate features between European and
East Asian sequences (7).

In this study, two statistical approaches, namely,
calculations of genetic distances and principal
component analysis, were performed to examine the
genetic relationships between Kyrgyz and the other
populations. Our results demonstrate the shortest genetic
distance between Kyrgyz and Greek (Table 2), although
this distance is relatively long between two these
populations in Figure 2. On the other hand, the Greek
population is located further away from other European

populations, which can be attributed to a relatively long

5

GreekO
c.)Japanes% New G Sardinean
'®) OPapua New Guinean : Indi
Singapore  OKorean Kyrgyz O Indian
Chinese French
O Romanlan Jtall a"8o
a OBuyi Cana 'anO White American
- 0 ............................................................... German ............... O S <
anis
Csl South Africal;'!O ODane pani
African AmericanO
O Senegalesg
O Khoi
O Tlingit
: OSan
_5 | p2uni ;
0

-6

1st PC

Figure 2 Principal component analysis based on HLA-DRB1 gene frequencies



time span of separation and independent development of
these populations. Noticeably, East Asians are located
apart from Euroasian populations in Figure 2. However,
from Table 2 and Figure 2, it may be concluded that
Kyrgyz belong to Central Asian: groups, but are closely
related to Europeans in terms of genetics. Taken
together, although more Central populations remain to be
studied in detail, our results imply that, in the process of
European expansion to Central and East Asia, ancestors
of Kyrgyz admixed with European in Central Asia. Even
though the Kyrgyz are situated close to Mongoloid
populations, they are closely located to the Caucasoid
population cluster as well. The results of the present
study consistently show that Kyrgyz harbor genetic
affinity to both Mongoloid and Caucasoid populations.
Analysis HLA-DRB1 gene polymorphisms of the
present study well agrees with our previous results (8,9)
and apparently supports the admixture hypothesis that
Kyrgyz have had ancestors originating from Europeans
as well as Asians. To be able to verify this hypothesis
thoroughly, population studies in Central Asia and
Siberia with the means of HLA as well as other gene

polymorphisms become inevitable.

Acknowledgments

O.T. was supported by the Asian Development Bank-
Japan Scholarship Program. We thank donors for
providing valuable blood samples. We also express our
sincere gratitude to staff of Blood Bank of Kyrgyz

Republic for their technical assistance.

References

1. Cavalli-Sforza LL, Menozzi P, Piazza A: The history
and geography of human genes. Princeton University
Press, Princeton. 1994.

2. Debets G: Problem of Kyrgyz population according to
anthropological data. (ed. Debets G), The Transactions
of Kyrgyz archeological-ethnographical expedition,
Edition Academy of Science of the USSR, Moscow,
3-17, 1956. (in Russian)

3. Miklashevskaya N: To the question about specific

MHC Vol8, No.1 45

weight of Central-Asian components in organization
of anthropological type of Kyrgyz. (ed. Debets G.)
The Transactions of Kyrgyz archeological-
ethnographical expedition, vol.1. Edition Academy of
Science of the USSR, Moscow, 370-381, 1959. (in
Russian)

4. Abramzon S: Kyrgyz and their ethnogenetics and
historical-cultural connections. Nauka, Leningrad.
1971. (in Russian)

5. Bowles GT: The people of Asia. Weidenfeld &
Nicolson, London. 1977.

6. Alexeev V: Paleoanthropology of Altai and Sayan
upland in the Neolythic and Bronze Age.
Anthropology 71: 107-207, 1961. (in Russian)

7. Comas DE, Calafell FE, Mateu E, et al.: Trading
Genes along the Silk Road: mtDNA Sequences and
the Origin of Central Asian Populations. Am. J. Hum.
Genet. 63:1824-1838, 1998.

8. Kitaev M, Tarasenko O: Genetics markers of HLA
system in Kyrgyz population. Proceedings of National
Science Academy of Kyrgyz Republic 1: 42-46,
1998. (in Russian)

9. Tarasenko O, Ohashi J, Kitaev M, et al.:
Polymorphism of HLA-A and -B genes in the Kyrgyz
population. Anthropol. Sci. 108: 293-303, 2000.

10. Kawai S, Maekawajiri S, Tokunaga K, et al.: A
simple method of HLA-DRB typing using
enzymatically amplified DNA and immobilized
probes on microtiter plate. Hum. Immunol. 41: 121-
126, 1994.

11. Kawai S, Maekawajiri S, Tokunaga K, et al.:
Routine low and high resolution typing of the HLA-
DRB gene using the PCR-MPH (microtitre plate
hybridization) method. Eur. J. Immunogenet. 23:
471-486, 1996.

12. Bannai M, Tokunaga K, Lin L, ef al.: Dicrimination
of human HLA-DRBI1 alleles by PCR-SSCP (single-
strand conformation polymorphism) method. Eur. J.
Immunogenet. 21: 1-9, 1994,

13. Nei M, Tajima F, and Tateno Y: Accuracy of

estimated phylogenetic trees from molecular data. II.



46 MHC Vol.8, No.1

Gene frequency data. Mol. Evol. 19: 153-170,
1983.

14. Takeuchi K, Haga T, Nozawa M, et al.: SAS
(Statistical Analysis System) Statistical data analysis
using SAS software 6. Toyokeizai-Shinposha, Tokyo,
1982.

15. Imanishi T, Akaza T, Kimura A, et al.: HLA 1991,
vol.1 (eds. Tsuji K, Aizawa M, and Sasazuki T),
Allele and haplotype frequencies for HLA and
complement loci in various ethnic groups. Oxford
University Press, Oxford, 1992; p.1065-1220.

16. Papassavas EC, Sryropoulou—Vlachdu M,

Papassavas AC, et al.: MHC class I and class II
phenotype,gene and haplotype frequencies in Greeks
using molecular typing data. Hum. Immunol. 61:
615-623, 2000.

17. Mizuki M, Ohno S, Ando H, et al.: Major
histocompatibility complex class II alleles in Kazak
and Han populations in the Silk Route of northwestern
China. Tissue Antigens 50: 527- 34, 1997.

18. Mizuki M, Ohno S, Ando H, et al.: Major
histocompatibility complex class II alleles in an Uygur
population in the Silk Route of Northwestern China.
Tissue Antigens 50: 527- 34, 1998.

HILA-DRBI1 gene polymorphism in the Kyrgyz population

Olga Tarasenko”, Jun Ohashi®, Mikhail Kitaev®, Svetlana Razorilova®,Arina Ardiyants®,

Toktogazy Kutukeev®, Avtandil Alisherov®, Kunduz Toktorgazieva®, Katsushi Tokunaga®

YDepartmeént of Human Graduate Graduate School of Medicine University of Tokyo,

»Blood Bank of Kyrgyz Republic,”’Kyrgyz Research Institute Tuberculosis

Summary

Central Asia is a vast region at the crossroads of different habitats, cultures, and trade routes. Little is known

about the genetics and the history of the populations of this region. In order to investigate the genetic

characteristics of Kyrgyz and their affinities to other populations, HLA-DRB1 polymorphism was

investigated in 148 healthy unrelated individuals living in Kyrgyz Republic. Kyrgyz, as representative of the

Central Asian cluster, not only contain a considerable admixture of Mongoloid genes, but also Caucasian .
genes as well. The predominant HLA-DRB1 alleles were HLA-DRB1*#0701 and *0301. Genetic distances

and principal component analysis based on DRB1 allele frequencies suggested that Kyrgyz are genetically

situated closer to the European than to the East Asian cluster. The present results agree well with the

admixture hypothesis that Kyrgyz have not only been derived from Mongoloid, but also Caucasoid ancestors.

Key words:

anthropology, HLA-DRB1, Kyrgyz
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ZEEHERL TWZ L HERITE S, HRER /R LB
HRicEE, I XFFRYOMHE (T XFFRY
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INIBEDT X ) BELY % BT 2 R EOMFEN
5, ROFVHEBEDMRINENER THS
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NF VHORE S 5 EBTHII&RROE H
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®1 RUFUOEH
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YIEER) IR K 2 BT YRR Z DT T ORIR D %
O&EB5THAI,
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MHCIZEHENY D RBRICBVWTHEL ZHEIN
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ATRERYFY T4ANESYRRIUFY ART —=ARVF
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....... TN VN N [N | 2 I -SSR
......... E.Y......YA.......LY.........D..Y...QP.L......E...V......
S ROF . E...H....Y oo ... HY....... .. D..Y...Q..L...... E...Y......
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. C eeeens Fuoveeeannn, Youuion.. 1) S D...... Quovnnn. L.E...Y......
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. LQ.Y...... Levuernnn. KF..oouu... Q.EY...NAEL..NIMNIA.GS.R....
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£&1 HLASEEROBREFE

2 IH& SFORMHE

HLA-A - 75 Ala 4

HLA-B - 7 7 Ao

HLA-C -

HLA-E E,'6.2' 2 5 A1 6.2-kB Hind IIIKT A

HLA-F F,'5.4' 2 5 A15.4-kB Hind 111t

HLA-G G, '6.0" 2 5 A16.0-kB Hind 1117/

HLA-H H, AR, '12.4' 7 T AUAEIRF (5.4-kB Hind IIKT )

HLA-J L it 7 T AUAMIET (5.9KB Hind IIKTA)

HLA-K HLA-70 7 T ALBMET (7.0-kB Hind 111K F)

HLA-L HLA-92 7 T AUAERF (9.2-kB Hind IIKTH)

HLA-DRA  DRa DRa

HLA-DRB1 DRI, DRIB DR 8184 (DRI, DR2, DR3, DR4, DR5%: K ZRET 5)

HLA-DRB2 DRBII DR B #kDARIE T

HLA-DRB3 DRAIILDR3B  DRS 384 (DR52& Dw24, Dw25, Dw26 2 RET 5)

HLA-DRB4 DRABIV, DR4B DR B48{ (DR5S3%RET D)

HLA-DRB5 DR B1II DR B 58{ (DRSIZRET D)
" HLA-DRB6 DRBX, DRB o DRB##/ET (DRI, DR2EDRIODAT B X A FIZRBND)

HLA-DRB7 DRB¢ 1 DRB{4i&{x+ (DR4, DR7EDRIDNT A FIZROND)
" HLA-DRB8 DRB¢?2 DRBf%4i&{z+ (DR4, DR7EDRIDANT B Z A FIZRHNS)

HLA-DRB9 : M4.2 8 exon DRB& &=+

HLA-DQA1 DQal,DQIA DQ o $H

HLA-DQB1 DQR1,DQIB DQ 3

HLA-DQA2 DXeo,DQ2A DQ o SHESEECS| TdH 5 BRI ITRHA

HLA-DQB2 DXg,DQ2B DQ B $4BEERCF T o 5 B HEBUIRA

HLA-DQB3 DV 8, DQB3 DQ B SHBEEECH T 5 B RBUI A

HLA-DOA DZa,DOa,DNA DOa#

HLA-DOB  DOB DO B #

HLA-DMA  RING6 DM 84

HLA-DMB  RING7 DM B $

HLA-DPA1 DPa 1, DP1A DP o 84

HLA-DPB1 DPj1,DPIB DP B #4

HLA-DPA2 DPa2, DP2A DP o B AE R T

HLA-DPB2 DP 32, DP2B DP B B4 &R F

TAP1 RING4, Y3,PSF1  ABC (ATP Binding Cassette) k5 > R R— %

TAP2 RING11, Y1,PSF2  ABC (ATP Binding Cassette) k7 > A R— %

LMP2 RING12 7aF 7 Y —sEERS

LMP7 RING10 a7 7 Y — LEEES

MICA MICA, PERBI11.1 7 T A1 $HBEEE T

MiCB MICB, PERB11.2 7 T X | 4B &=+

MiICC MICC, PERBI11.3 7 7 A | HEEAEGT

MICD MICD, PERBI11.4 7 5 X | S4B E A &L T

MICE MICE, PERB11.5 7 7 A | H{BEBEIET
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22> 7=DT, RAiFZDRB3*0101201, #%&¥%

2 HAZ7JYILGRADERIL—IL

& i B
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HLA-DRB1*01 TARAZYRT (%) OHOUMTOEFIX. FilLETY A4 7 TN HHLATE

HLA-DRB1*0101
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01DZE DT DOEFIX. HLA-DRIFURZ 3 — KT HT7 U NVAEHET IO
IERENS, —BICIMEIN-IEEL2E T, ZOBEEIXHLA-DRI
%ﬁ%:—F?é?Uwv—%%mmﬁééntﬁofbécaéﬁ%#

0102DRDIKTDEFIX. 7 I/ BEF| LB enni, o7 E8%
a— K4 2DNABRSICELRH D (FIHEEBH) ZLxzRLTWVWD,
DRB1*0102(Z i32F& 8 (01021, 01022) DRIFBEH NS TIZEBD LN T
WBHZ EEEBRLTWS,

a— FEEAN ODNAESIC BE % K72 L, HLAFUES FORBREIEBD S
nenxiv s 7Y LT, KRRZuZEW®T S N 275, 0%
& . HLA-B8Z7 )V — 7 L RIFR 2B EEF| 2 DITHEEEFICREZ K L,
BSHE AR T A LENTERWVWTIUATHAZLEEHERLTWA,
2RI EEa— FTHEBUN THEREIICERRBOONEHE. &
FD6LTHITEDENERT, 4 v o il OEERTrsETLIc N T,
TOEIBRTINBEEETETHI TV LD LEERDNRS,

B Ry a— T HBREFHEREROERERFINRFEC TH->TH, FEERST
BEERIICEEZEL, TOBRHLARES FORBRABE V2L 2> T
LESHBEI, lowkXRT L] 2KRRHAET D, Z0OHE.
A*2402102L1% =2 — FHEIR EIZA*2402101 AL TH BB, A1~ ha 1D

BEBHRIZLSTARATIA VU TREEZRL, REEBRBMETLEZLE2E
BRELTW3, MEETIERICRLET U LOHZ LI STV,

A NIBWTI0EEDORERH Y, FORBREERRATIAL v
FIRTEY, HRELTHESFEREATERIR>T LE ST, HFOD
6:THTH L RRIINZfT T HZ LT, a— FEEBATORFEICL XL
TIUYNTHBZ EEZRLTWS,
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DRB3*0101202& 6 - 7THHICEF 2L TK
BILTWS (3), ZHIZDWTHHEDKRELH
KBNWT, DEVEW%ZEZEWEEDNS, =K
L. THERZEDBMALTB*1501101& B
*1501102N &03H B, ZOHEADHEIZ T > b
O 1II0EESDORENHD., ZORREZT S
AR REERUTHIERY VNV EERETE 2
B> TNBDOTHEFEDORFNIIIERNH S 4).

ZHNLANTH A*2402102L EKRBIZ TL | A0
SNETUNBEET S, ZOT7UINEA > ho>
2080V MNS T BBOEENARIZT 7= TH
ZLIANTTZVICEBRLTBY, ZORKEXT
TAATREREFREZL, REBIEINALNDS
HDTHD (5). KBD L] X “low” DFEILF
Thd, 2B, KB L] BNHFL<T7UIIF,
A*2402102L DB TH 5,

EBRICREEB CTYIE T 2o EMNS T
UIVERETDHBEICOVTIX. KFEL2DHLAZE
BCRERNED R [T UINRILEEREEROR
ANZDWT2000] IKHID Tffo TWEEEN
(6. :

b, 7V O&AICET 2 HANL—)) 2R
TERILER2ICEEDTRBR L, HIES >IN
JEEI-RLTWARNABETTH>TH, 0
507 UL ERT B0 ik UL — )L #
LNz InTn3,

4ABE. A TIRETBTY UL ELTI68%
% (A;214, B;425. C;108. E; 6., F;
1. G;14) ., Z5AOD &L T562/%E
(DRA ; 2. DRBI1 ; 289, DRB2; 2. DRB3; 31.

DRB4 ; 10, DRB5; 15. DRB6; 3. DRB7 ; 2.

DRB8; 1. DRB9; 1. DQAL ; 21, DQBI ; 46,
DPA1 ; 19, DPB1; 94, DMA: 4, DMB; 6.
DOA; 8. DOB; 8) MZNTIRBDHLNTNS,
/=, TSI DWW TIIMICAIZS51, TAPLIZ 6.,

TAP2IZABEO Y U NEhZTh@E DN TS

(),
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History

The HLA -activity at the All India Institute of Medical
Sciences (AIIMS) started in the early 1970's with
initiation of studies on the immunogenetics of leprosy
and publication of our first paper in 1975 in Tissue
Antigens. By 1977, a full fledged Histocompatibility
(HLA) laboratory was established in the Department of
Anatomy and the first training course was conducted
with Prof. M.C. Vaidya as its convenor. After spending
a period of two years as Pool Officer, Prof. N.K. Mehra
was appointed as Lecturer in 1979 to look after the
clinical and research activities of the laboratory. The
laboratory continued to thrive while being associated
with the Department of Anatomy, extending hospital
service to patients not only from AIIMS but from all
over the country and even neighbouring countries. Being
the only recognized set up in India, the laboratory served
as a "referral centre" in the region and as 'Core
laboratory' from India in several International
Histocompatibility Workshops. In 1993, Prof. Mehra
was promoted to the full Chair of Professor and the HLA
laboratory was upgraded into the Department of
Histocompatibility and Immunogenetics of AIIMS.

The research activities of the department reflect
numerous developments in the field. Research in early
years mainly involved looking for association of HLA
class I and class II alleles with various diseases,
identification of HLA linked control-of susceptibility to
leprosy and tuberculosis, studies on the role of HLA
matching in renal transplantation, analysis of HLA

antigen distribution at-the population level and

technology development.. During more recent years,
when the important immunobiological function of the
HLA molecules has got established, the field of research
has been expanded to encompass studies of HLA
restriction of immune response to mycobacterial
antigens, sequence analysis of risk or protection
conferring genes in various diseases, hunting for new
alleles and novel haplotypes' in the Indian population,
establishment of the unrelated donor marrow registry of
voluntary donors and HLA-DNA testing for paternity

determination.

Department Structure
The Department of Histocompatibility and

Immunogenetics at the AIIMS has four.components:

1. Clinical Immunogenetics: Hospital service for
patients requiring organ and bone marrow
transplantation, molecular HLA matching and
investigations into immunological predictors of graft
rejection. HLA as a diagnostic tool in several
autoimmune and rheumatological diseases, forensic
service for paternity determination etc. On an average,
more than 2,000 patients and their families are tested
each year. In 1994, the department established the
Asian Indian Donor Marrow Registry (AIDMR) which
has functional links with major international voluntary
donor registries and is a part of the World Marrow
Donor Association.

2. Technology Development: Establishment of
molecular methods of detecting HLA gene products,
PCR-SSOP and PCR-SSP-techniques, flowcytometry
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cross matches for transplantation, sequencing of
disease associated HLA genes, ELISA based
immunological screéning for prediction of graft
rejection, cytokine analysis etc.

3. Molecular Genetics includes the study of genetic
diversity of HLA using DNA based technologies, the
detection and characterization of 'peptide presenting
MHC molecules and susceptibility genes, and their
role in controlling immune responsiveness in select
disease conditions which include mycobacterial
diseases like leprosy and tuberculosis, autoimmune
disorders, rheumatological and cardiovascular
diseases. In addition, studies have been directed to
understand the immunobiology of live related donor
kidney transplantation, and allogeneic bone marrow
transplantation. In recent years, polymorphism at non
classical HLA loci (HLA-E, F, G) as well as Hfe locus
has been studied. The latter is particularly important in
disorders of iron metabolism.

4. Molecular Immunology: Cytokine analysis and
immune polarization study of TH1 and THZ2 cells in
healthy and disease states, immunological aspects of
organ and bone marrow transplantation, molecular
medicine approaches for diagnosis and treatment of

infectious and autoimmune diseases.

Training courses conducted

1977 WHO sponsored 'First Training
Workshop on HLA' Dec 15-17,1977
(14 participants, 5 from South East Asian
countries)

1979 WHO sponsored 'Second Workshop on

HLA', Dec 10-19, 1979 (14 participants
with 6 from South East Asian countries)

1989-90 Training Workshop on HLA-DNA
Technology (DBT Sponsored) Dec 31,
1989-Jan 13, 1990 (15
participants)

trainee

1996 National Workshop on 'Techniques in
Donor Selection during Transplantation'

(DBT sponsored), Feb 5-17, 1996 (15

participants)

Conferences/symposia conducted
1. First Asian Symposium on HLA in health and disease,
New Delhi, December 23-24, 1977.
2. Second Asian Symposium on HLA in health and
disease, New Delhi, December 20-21, 1979.
3. International Symposium on HLA : Current State of
the Art, New Delhi, December 6-8, 1993.
4. 6th Asia-Oceania Histocompatibility (6 AOH)
Conference and Annual Scientific Meeting of the
Australasian and South East Asian Tissue Typing
Association (ASEATTA), New Delhi, October 28-
30, 1998.
Indian Society for Histocompatibility and
Immunogenetics (ISHI).
The Department took the initiative to create the Indian
Society for Histocompatibility and Immunogenetics
(ISHI) with the basic aim to promote encouragement
and assist the study of the Histocompatibility,
Immunogenetics and Transplantation Immunology . in
the country. The inaugural scientific meeting of ISHI
is to be held at the AIIMS, New Delhi, March 1-4,
2001 with Prof. N.K. Mehra as the 'Founder
President' of ISHI.

Important Awards and Honours

The work of the Department has been recognized
nationally and internationally. Some of the important
honours include the prestigeous Shanti Swarup
Bhatnagar Awards of the CSIR, Ranbaxy Science
Foundation Award, several awards from the Indian
Council of Medical Research and major scientific
organizations of the country.

At the international level, the HLA activity of the
Department has been recognized by the
Histocompatibility organizations. Prof. N.K. Mehra has
served as President of the Australasian and South East
Asian Tissue Typing Association (ASEATTA), President

of the 6th Asia-Oceania Histocompatibility (6 AOH),



Secretary General and Vice President of the Federation
of Immunological Societies of Asia-Oceania (FIMSA).
Teaching and Training of immunology and clinical
immunogenetics to undergraduate and postgraduate
medical and science students. Short term training for 2-

3 months period is also provided.

Graduate and postgraduate thesis

A large number of postgraduate and postdoctoral
students have written their thesis in the Department.
These include:

Ph.D:18, MD/MS : 22, DM/Mch: 6, M.Sc: 3

The department has developed active links with
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several clinical specialities of the AIIMS and other
institutions in the country. Active International
collaborators include Leiden University Medical Centre,
Holland; Central Laboratory of the Red Cross Blood
Transfusion Service, Amsterdam, Holland; Fred
Hutchinson Cancer Research Centre, Seattle USA;
University of Western Australia, Perth, Australia;
National Institute of Hematology and Blood Transfusion,
Budapest, Hungary; Tokai University School of

Medicine, Isehara, Japan and many more.

255
3

Scientific publications :
Books/monographs
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Department of Histocompatibility and
Immunogenetics All India Institute of
Medical Science

The laboratories of the Department of
Histocompatibility and Immunogenetics of the AIIMS,
New Delhi are well equipped to undertake a range of
activities including:

1. HLA Serology

2. PCR based DNA technologies

3. Flowcytometry

4. ELISA tests

5. Cell Culture Work

6. DNA Sequencing

7. Cellular Immunology parameters

The laboratories have a dedicated computer network
with need based programmes that have been developed
over the last ten years. All laboratory records are stored
using electronic and/or paper media and are available for
reference in accordance with current regulations. A
specialized feature of the Department is its operational
and functional links with several clinical departments of
the AIIMS and development of 'clinical immunogenetics

services' for the benefit of several categories of patients.

Laboratory Tests/services provided
The current range of laboratory tests for hospital
service undertaken by the department are given below:
1. Serological Phenotyping Tests
1) HLA-ABC phenotyping
Seroldgical typing of HLA Class I (A, B & C)
specificities using the complement dependent

cytotoxicity (CDC) assay for the purpose of HLA

typing in transplantation, disease association and . -

platelent transfusion.
2) HLA-DR & DQ phenotyping
Serological typing of HLA Class II (DR & DQ)
specificities by methods and purposes as in (1).
3) HLA-ABC DR & DQ genotyping
By methods as in (1) and (2), performed on family

members for the purpose of determining

segregation and identification of HLA haplotypes,
for. use in HLA matching for living related

transplantation of solid organs or marrow.

2. Serological Crossmatching and Antibody
Screening Tests

1) Lymphocyte crossmatch

Complement dependent cytotoxicity crossmatch

"~ (CDCXM) to detect donor-specific cytotoxic
antibodies in recipient sera using donor
lymphocytes.

2) T-Lymphocyte crossmatch
As in (iv) but using purified donor T-lymphocytes.

3) B-Lymphocyte crossmatch
As in (iv) but using purified donor B-lymphocytes.

4) Autologous lymphocyte or T or B lymphocyte
crossmatch
CDCXM using recipients own lymphocytes, or
separated T or B lymphocytes and sera, to detect
autoreactive lymphocyte-specific antibodies.

5) DTT crossmatch
CDCXM using DTT (dithiothreitol) treated sera to
determine the IgG or IgM class of the antibody.

6) Flow cytometry crossmatch (FCXM)

Sensitive crossmatch using donor lymphocytes and
recipient sera using a flurochrome labelled second
antibody in order to detect IgG donorQSpecific
antibodies against T and/or B cells.

7) Panel Reactive Antibody (PRA) screening for
HLA Class I and/or Class II antibodies: using
random cell panel
CDC assay to determine the presence of HLA-A, -
B and -Cw and/or HLA-DR, -DQ antibodies using
a randomly selected panel(s) of cells. Useful for

organ and marrow transplant patients.

3. DNA-based phenotyping tests
1) HLA Class I DNA typing: low resolution by PCR
using sequence specific primers (PCR-SSP)
Determination of HLA-A, -B, -Cw alleles or
groups of alleles by DNA analysis with a range of



PCR primers giving definition comparable to
serological typing, for the purpose of HLA typing
in transplantation, disease association and platelet
transfusion.
2) HLA Class I DNA typing: high resolution by
PCR using Reverse Line Strip Hybridizatin
(RLS) technique
Determination of HLA-A, -B, -Cw alleles by DNA
analysis with a range of PCR primers or sequence
based methods giving high resolution definition
for the purpose as in (xi).

HLA Class II DNA typing: low resolution
Determination of HLA-DR, -DQ and DP alleles as
in (xi).

HLA Class II DNA typing: high resolution
Determination of HLA-DR, -DQ and DP alleles as

in (xii)

3)

4)

4. Additional Tests Conducted
1) HLA testing for paternity determination

Depending upon the case history, tests in Sr.Nos.
1) to iii) and xi) to xiv) are conducted. Only these
cases that are specifically referred by honourable
courts are accepted.

HLA-B27 typing
Determination of HLA-B27 (positive or negative)
HLA-B27 molecular subtypes
Differentiation of the common HLA-B27
subtypes B2701, B2702, B2704, B2705,
B2706,B2707 etc by PCR-SSP technique.

2)

3)

5. Cellular Immunology
1) Immunophenotyping of lymphocytes
Quantitation of T cell subsets (CD4, CD8) and B
cells by Flowcytometry.
2) Determination of lymphokines
Like IL-2, IL-4, IFN-( and other lymphokines
using intracellular cytoplasmic staining and
flowcytometry - determination of TH1 and THZ
cells.

3) Cell culture assays
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6. Additional Specialized Tests

1) Testing for HFE gene mutations associated with
iroh disorders
Identification by PCR using sequence specific
primers (PCR-SSP), the Hfe (HLA-H) alleles
(encoding for Cys282Tyr and His63Asp
mutations) that show a strong association with
haemochromatosis and other iron disorders.

2) HLA allele typing by DNA sequencing

3) Post BMT chimerism studies to evaluate donor

marrow engraftment

7. Asian Indian Donor Marrow Registry
(AIDMR) Service

A comprehensive service for the provision of potential
unrelated bone marrow donor transplants including
searches for prospective donors plus appropriate advice
on donor selection from the AIDMR and all International
panels that are part of Bone Marrow Donors Worldwide.
We can liase and co-ordinate requests from the
appropriate panels and undertake confirmatroy typing
plus any additional typing and other tests deemed
necessary. The AIDMR currently has data on nearly

2000 voluntary donors of Asian Indian ethnic origin.

8. Organ transplantation using cadaveric
donors

Provision of a 24 hour, 365 days / year service for the

typing, patient selection, HLA matching and cross-
matching of cadaveric donors, includes:

* HLA-A, -B, -C, -DR, -DQ typing on peripheral
blood or donor spleen.

* Organ matching and patient selection information
including: mismatching grade, clinical urgency,
transfusion status, previous transplant history,
current antibody status, matching status,

preliminary cross-matching results on sensitized

patients.
* Preliminary donor/recipient cross-matching of

sensitized (>49% PRA) patients (most recent

serum).
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* Telephone and fax report of phenotype, cross-
matching and patient selection information to
local transplant coordinators/surgeons.

* Post-transplant monitoring of patient's antibody

status as required.
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H &

LMEotyrs =&

H A i #0iE & 1 2 2l E HLABR B E S kO
e e AR G PR EE R ERIERICDONT

AAME SR
a2k WT WE

HAMBE G AR B OERKICIE, T TIKHIABDESEMHCH LICTBHISERLELEEBD,
FREFLTRYFARCBNWTHLAREENERECHELZRE TSI L2EMNE LT, ATHEEKS
2R L, BEHEDOD D HFITONWTHRHMNZ2ERTEDEL A,

ZTOMER, ED2001F5H16HICHEINETLZEITEREHERICBNT, HEHEEFBRESLD
REFEICBET AU TORKENIRHEINE LT

| EHLABE S R R M & M S R S ()
0. KL A PR T B R AW (2

DEFEL T, ARZSBIINATRBLET., ARICTDODVWTOMER, HRERESTIVWELESLS
B A B (i R ) A, oomail, FAX, BES, B CHEGEHE 29 L5
N PR

ABOA T2 E LT, MEOXS ICEsa BOBERE KWL R HEE, AELLA

DHAMMBESEF2OBER, FHEER, BRRERTHARZVAEREE, FARE (24FH) ERX
RBEEMITS RGNS, ED T FETT,
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n ~

e HLA RERE RO RERRESHESERTEFERLY (R)

(HHY)
B  IoOHER MHBESECHETIHBERCREREEOM EICKD, BERERVHANERTE 25
T HLA REEMNE R OB EMBESHEEEEOFREEN LT 5,

(E##) :
$2%  FUF HLA RERINE &3, HLA REICET 2 EBNSM#EZE L, HLA REZERICITADHE
BEAETIHEEND,
(1) 8% HLA MEHAMNFH DIFEAL TR Certified HLA Technologist (JSHI) &3 5,
(2)  FE%E HLA REEMNF OEFEIEHIT HT /ISHIE T 5,
2 AREMBEAMHREEESE, HLAREICETAEAM#EZEL, HOEEMNBRICITEEENS,
(1) FREMME ST E DRFEAFMNI Certified Director for Histocompatibility (JSHI) &9 5,
(2)  FREMEE S EE OWEKRINE DHJSHIE T 5,

GHfE S RN ERERHERZES)
$E3I% MRE S RN EREHERESR CUIT [£BS) &Wwd,) 1E, E HLA BRERENE R OEE
A E S EE A EHEICE T AN ERIFSRET 5,
2 RERIEILROHWNZERT /2012, 3WE HLA RERNZE R VR EHGESHIsEH 2WET
50
3 ZELOHEK, EEIZOWTIIHICED 5,

(FEEBERE)

F4%k ZERIIHETE HLA REZNERUREHBE S EREEFROZDIT, RE HLA REHNEE
ERERERERE CIT IBifEBERE] L0nd.) KUREHBEA SR EHEsE
BEHRE CIT TBNERERE 0nd.) 2IICED S,

(F87E HLA WA H iy 5 38 E il 45 € hia%)
E5% AF HLA REHEMNEBTROZOIZ, B ERBO-HERZ2EE HLA BERNEREH EEE
CAIF HeEhR) tnwo,) L THEET 5,
2 ZERIEELBERICH LT, 8% HLA RERNH R EHER EMRIEEL) 23655, =7
LU, BERDOEHHEISFELT 5,
3 REMRIL S EZ LICEFOFFHEE 2 LTl sz,
4  HRERRIIROGETHEENMBRINS,
(1) BS5FREIHIEAULALBoREE,
(2) fHEEMZROEEETHRLZEE,
(3) E#HFEmEETbORN>IZEE,

—64—
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(FEE HLA WA H i 88 Hl 5 5 i sk o KL )
;6% BEMRRIE, ROFEZITXNTE2EATWRITIUI RS RN,

2

(1) REMBESIEEEENSHHEL, AMEGERECET IHERERFNE SN TS Z &,
(2) WHECET 2EE, REENTITHDZ L,

(3) HABREZHBGHESHEREOABTIIDOVWTIIMICED 5,
HNEIZBT A HEHRICONTIIEEANUICED S,

(FE € iR DI E K MEEEH)
BTHR IEEHEROBERMEREEFRICOVTE, REROFH#ICKD,

RE HLA MR8 DR B B i S R O A )
£8H T HLA REHKNFORTHRBRZRAMBLED, KOFHOT R TEHATORINIS S

VY,
(1) HHFRIBOWTHRABEEAEF2OREENEE L T3EU LD S Z &,
(2) HWHERICBOWTHBESEREICET2EERBNSEULH D &,
(3) HivEBERECEDSNZHET2ZHE L TSI L,
(4) HAMHBESHEEZRNEETZQCU—rav T OBMENHD I &,
(5)  HIRICKD, HEANSHM> TS5 FEMTEREBEELENIOBMLIEH S Z &,
WE HLA REHEME ORERBOZRE2HFZEZL LD ET5HFIT, ROFEHOBEEZRZEREBRIC
FREDHH £ TIEH Lizdudiz s, ' :
(1) 3% HLA REFMNFHRERBZRAFE (RS 1)
(2) EBREEEEIHAZE GIRERE2) :
(3) MHWEEBETHDOEL _
WE HLA BMEEMFORERBROZHREHF T 2H1L, ZRE2RELEBRICHTOHMA ETICH
ALRBRFI 5730, '
(1) =ZBkHI15,000M &9 %,

ABE HLA RREFNEHHEE OREERER, PHE, HBKRRE)
$9% EERE FINEFBHICEASIHFEROEBRELZTS,

2

[SPINV) BNV

("

R8E HLA BREHANE OBEZN 1)

EREEZRZTHATL, RERXVNEDHNERBERBICE D X ERER CTHIE OEFZOHHE
ka AOVAN DR g1 = VALY AN AN 4

WHED HE;, SrEI3EREER TRICEHFEFICCE THEAT 5,

ZERT, HEETHECHLT, F1ERBRETS,

REABRICAGHKOBE, HERIBEOHABRE THEIET 5,

ZERIL, AE HLA REHMEL L TOEEEZEEL, BHEELEE HLA REEMNFHE LT I#E
HLA &R NE R E SR EREE 188K T 2,

$10%  BBE HLA RERKINE O ERIGEERRIFEIREERAEDT 5.

2

3

BERE IR EREFIC (FE HLA REEMNERE) 2 A FAHBEAEE22EN NI 2,
BEEL, HAEBESTEFRRIIAET 5,
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4 REMDOENHMIS FE LT 5,

(GEE HLA MERENE ORERGEEHERLUER VHFEFHES)
B’ BE HLA MEENEOREEHFHFEKEEL, KOREOITRTEHBLZ TOWARITIUT RS
Uy,
(1) BEHENS 5 EMICHEICK D BIRBELUENIORMI EH D Z &,
(2)  HHYMETIO 2 ERCHTEBERRICED ShEREL% LEULZHLTVE &,
(3)  B&ANS 5 EMICAAMBMEAMEE2NERTS QC V- avFBLUQCT—S gy
DNDBMMBH B &,
2 BEREFOHEETLEL, FVHRET O~ AR ST HETIEEAEHRICKOSHDEE
ZigH LIz sizn,
(1) GBE HLA REEMNERCEREEHFHAEE BEE3)
(2) BERBERLETHE GIRERE2)
(3) WMEETEOEL
3 WE HLA REEMBOREEH 2HET 2EL, BEEHHE2ZBAEEBRICHEOH A ETITHA
LU 570, |
(1)  BEFEFHENL, 15,000/ &7 2,

(REMBE SRS ORERBRZHRER R OHEFRHE)
$12% REMABESHEEEEORETHABRZREKLEI, ROZHEHOTRTEHLATOARTIUERS
W,
(1)  FB%E HLA AN H OREBKIEE 3 E2FE L -5,
(2) HHERCIBWTHAEMEAHEZRORERNEBE L T7EU LD S L.
(3) HHERICBYTHAEEAEREICETEBRBN 7TE LS 2 T &,
(4) EEEBBERBICEDONLHEERZZH L TNDE L,
(5) HAMHMESHEZ2NFEETIQCT—ray TOBMENDSZ &,
(6) RBIRICKD, WEEHNSH-> T5EMTEBBELENTORMI LD Z &,
2 ﬁﬁ%ﬁA%h§%®$ﬁ%biotTé%m k@%ﬁ@%ﬁ%§§A$%ﬁ~%ﬁ@%Bif
R LURT TR S 0,
(1) REHMEatEEERer#EE GlRskE4)
(2) EBEELETHE GIRERE2)
(3) MWEEBTIHEDOEL
3 REMME SR EEORERBROZBREZHET 2HL, ZHREZZEREBRICHEDOHH E TITH
ALURRFIR 5730,
(1) =ZBeh330,000 &9 3,

GREMBE GRS REHAE OEREE, RBRKRER)

$F13% RERW, F1IHNHFEEFHCEDSIHBTOEKREEZT,

2 ZARI, BEREEZHLZITHEFICHLT, F1ERBRETO. a

3 RERRF REMAMESHEEEESLTOBESE2EEL, HWKEL ﬁﬁ%ﬁA@%E%&LTF BIE
ﬁ%ﬁAﬁhéﬁ BEGRFE ICRET D,
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ARE R RE S P TE B H ORRERN 1)

B4k REABEGEIEEE OBERIGEERRFEICORERIEI T D,

2 BEECIBERC RUEAMESHEEEREL 2 HAERESEERSEN ST S,
3  EREFIAFHEBESHERFEIINET D,

4  RELOFEPHMIISELT B,

(FREMBE S MEES DR ERFRENEREERVHEFRE)
#1565 REMABBEEMHEEEORTENPFEREEDR, ROBSHEHOITRTEHATHRTUIRS
W,
(1) ZB&EHEMS S FEMICHIRICK D EREERLENTORMI EH S Z &,
(2) APDHRMETATO 2 FMICEEFBEREBECED ONZE#Y2Z2 1AM EZHEL TVWE I L,
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