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Introduction

The HLA system comprises a complex array of
genes encoding for polymorphic cell surface
glycoproteins that play fundmental roles in immune
responses to foreign as well as self antigens and may
control the susceptibility and/or resistance to various
diseases including autoimmune diseases. There are two
distinct types of HLA molecules; class I (HLA-A, B and
C) and class II (HLA-DR, DQ and DP). The
polymorphisms of the HLA molecules have been
analyzed by serological typing system utilizing the
complement-dependent cytotoxicity assay and panels of
selected antisera. However, recent development of typing
technology at the DNA level has revealed that there are
many alleles which could not be distinguished by the
serological typing (1). Therefore, the associations
between HLA and certain diseases are now analyzed in
more detail at the DNA level by using PCR-based DNA
typing technologies (2).

Buerger's disease (thromboangiitis obliterans) is
characterized by thrombotic obstruction of middle- and
small-sized arteries with inflammation (3). Its etiology or
pathogenesis remains unknown, although smoking is a
known risk factor of the disease (4). On the other hand,
the incidence of disease is more frequent in Asian
countries than in European countries, suggesting that
there are ethnic differences in the susceptibility and/or
resistance to the disease (5). Because HLA shows ethnic

differences in the allele frequencies and is involved in

the inflammatory process, analysis of HLA may be
important in understanding the pathogenesis of Buerger's
disease. In this respect, serological analysis of HLA in
Buerger's disease had been performed and it was
reported that HLA-B54 and DRZ were associated with
the disease in Japanese (6, 7), while no definite positive
association between the disease and HLA was confirmed
in Caucasians (8, 9). Because relatively small numbers
of patients were analyzed in these serological studies, the
association still remains to be confirmed.

To investigate the association between HLA and
Buerger's disease in more precise way, we have analyzed
polymorphisms of HLA-B, DRB1 and MICA genes in
the Japanese patients at the DNA level.

Material and Methods
Subjects

In this study, 72 unrelated patients with
Buerger's disease and 224 randomly selected healthy
controls were determined for the presence of HLA-
B*5401 and genotyped for the DRB1 and MICA genes.
All the patients and controls were Japanese resided in
Honshu or Kyushu island. DNA was extracted from 7
ml of whole blood by using a standard proteinase
K/phenol/chloroform extraction method from each

subject.

Methods
HLA-B*5401 genotyping method used in this
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study was based on the sequence-specific primer (SSP)
method. The primers used were B54SPF (5'-
GCCGCGAGTCCGAGG) and Bb54SPR (5'-
CCATACATCGTCTGCCAA). HLA-DRB1 broad-
genotyping was performed based on the reverse
sequence-specific oligonucleotide probe (rSSOP) method
by using Amplicor (Roche inc.) according to the
manufacturerer's instructions and further DRB1 allele-
typing was done by using single-strand conformation
polymorphism (SSCP) method by referring standard
DRBI alleles as described previously (10). The DNA
region spanning exon 5 of MICA gene was amplified by
30 cycles of PCR from genomic DNA of each subject by
using a combination of primers, MIC5F (5'-
GCCCAGTGTATAACAAGTCC) and MIC5R (5'-
GCCTTACCATCTCCAGAAAC), and analyzed for the
polymorphisms (11, 12) by the SSCP method as
described previously (13).

Statistical analysis
Frequencies of HLA-B*5401, DRB1 alleles
and MICA exon 5 alleles in the patients were compared
with those in the healthy controls. The strength of
statistical association between Buerger's disease and an
allele of gene in the HLA region was expressed by odds
ratio (OR) calculated by the method of Woolf (14), and
the statistical significance was examined by chi-square
test with Yate's correction. The corrected p value (pc)
was calculated by multiplying the p value by the number
of alleles found in the Japanese controls for each marker;
‘27 for DRB1 and 5 for MICA, while the pc value was
not calculated for HLA-B*5401 because only B¥5401
was tested for the presence, among various B alleles. The
OR of risk for panels having one or both of disease-
associated alleles was calculated against panels having

none of the disease-associated alleles.

Results
HLA-B*5401 genotyping:

Presence of HLA-B*5401 was examined by
the PCR-SSP method in 72 patients and 224 healthy

_2_

controls. It was found that the frequency of B¥5401 was
27.8% in the patients in comparison with 11.6% in the
controls. The increased frequency of B*¥5401 in the
patients was statistically significant (OR=2.35,
p=0.012).

HLA-DRBI1 genotyping:

HLA-DRB1 genotyping of each subject was
done by the PCR-rSSOP and PCR-SSCP methods. As
shown in Table 1, the frequency of DRB1*¥1501 was
significantly increased in the patients (31.9% vs. 9.8%,
OR=4.35, p=0.000003, pc<0.0001). The frequency
of DRB1*0405 was increased in the patients, but it was
not statistically significant when the p value was
corrected (33.3% vs. 19.2%, OR=2.10, p=0.013, pc;
not significant). On the other hand, the frequency of
DRB1*0101 was decreased in the patients, but it was
again not significant when the p value was corrected
(4.2% vs. 15.6%, OR=0.23, p=0.011, pc; not
significant). The other alleles did not show any
significant differences in the frequencies between the
patients and controls (Tablel).

Table 1. Phenotype frequencies of HLA-DRB1 alleles in the patients
with Buerger's disease and controls

#1 patients controls OR”

HLA-DRB1 allele (n=72) (n=224) P pc
*0101 42 % 156 % 023  0.011 ns#3
*1501 319 9.8 435 <0.00001 <0.0001
*1502 19.4 21.9
*1602 2.8 1.4
*0403 5.6 22
*0405 333 20.1 210 0013 ns
*0406 9.7 5.0
*0410 5.6 2.2
*1101 2.8 6.7
*1201 6.9 6.7
*1301 1.4 0.5
*1302 5.6 14.3
*1401 6.9 2.7
*1406 5.6 27
*0802 6.9 4.9
*0803 15.3 19.2
*0901 25.0 27.7

#1; Only the DRB1 alleles found in the patients are listed.

#2; Odds ratio of risk conferred by each allele was calculated against panels
without the allele. ORs are listed only for the alleles showing p<0.05.

#3; not significant (>0.05).

MICA genotyping:

Polymorphism in exon 5 of MICA gene was
analyzed by the PCR-SSCP method. As shown in Table
2, the frequency of MICA 1.2 allele was significantly



Table 2. Phenotype frequencies of MICA (exon 5) alleles in the patients
with Buerger's disease and controls

#1 patients controls

or®

MICA allele (GCT)n (n=72) (n=224) P pc
11 9 29.2 % 19.6 %
1.2 6 30.6 | 482 0.47 0.008 0.04
13 5 43.1 48.7
1.4 4 © 36.1 26.8
15 5+ 27.8 23.7

#1; number of GCT repeat.
#2; with 1 base insertion.
#3; same as in Table 1.

decreased in the patients (30.6% vs. 48.2%, OR=0.47,
p=0.008, pc=0.04). In contrast, the frequency of MICA
1.4 allele was only slightly increased in the patients, and
it was not significant (36.1% vs. 26.8%, p=0.13).

HLA-B*5401 and DRB1*1501 in the risk of Buerger's
disease:

In this study, HLA-B*5401 and DRB1*1501
showed significant positive associations with Buerger's
disease in Japanese. Because B*5401 and DRB1*1501
are not in linkage disequilibrium in the Japanese
populations, we have calculated odds ratio (OR) of risk
conferred by one or both of these 2 different disease-
associated alleles against the panels having none of these
alleles. As shown in Table 3, B*5401 gave significant
high OR in the absence of DRB1*1501 (OR=3.24,
p=0.0009). On the other hand, DRB1*1501 gave
significant high OR in the absence of B*5401
(OR=4.31, p=0.00003). In addition, presence of both
B*5401 and DRB1*1501 gave a comparative OR
(OR=4.48, p=0.05) to that given by each allele alone.

Table 3. Odds ratio of risk to Buerger's disease associated with
B*5401 and DRB1*1501

. : #1
disease-associated allele’ patients controls oR™®

P
B*5401 DRB1*1501 (n=72)  (n=224)
+ + 42 % 09% 448 0.5
+ 236 11.6 324  0.0009
- + 25.0 9.8 431  0.00003
- - 45.8 65.6 - -
#1;P (+)or (-) of the di lated alleles.

#2; Odds ratlo of each group against the panels having neither B*5401 nor DRB1*1501
was calculated and tested by chi-squre test with Yate's correction .

Discussion

Previous serological HLA studies have pointed-

_3_
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out that Buerger's disease was associated with HLA-B54
and DRZ2 in Japanese and that no positive association
was confirmed in Caucasians (6-9). In this study, 72
Japanese patients were analyzed for the alleles of HLA
genes, and it was confirmed at the DNA level that HLA-
B*5401 and DRB1*1501 (a subtype of DR2) were
significantly associated with Buerger's disease in
Japanese. An association of B¥*5401 with the disease
was also observed in our preliminary analysis of 36
patients (15). Although an increased frequency of
DRB1*0405 was observed in the preliminary analysis
(15) and in this study, it was not statistically significant
after the correction (Table1). Because DRB1*0405 is in
linkage disequilibrium with B*5401 in Japanese, the
increased frequency of DRB1#0405 in the patients may
be a reflection of its linkage disequilibrium with
B*5401. Because HLA-B*5401 is relatively rare in
Caucasians, this might in part explain the less incidence
of Buerger's disease in European countries.

One of the most important findings in this study
was that HLA-B*5401 and DRB1*1501 were
considered to be independent genetic risk factors of the
disease, because each of them conferred significant high
odds ratio of risk in the absence of the other, and because
no further increase of odds ratio of risk was observed in
the presence of both disease-associated alleles. Another
interesting finding was that MICA 1.4 allele, which is in
strong linkage disequibrium with B*5401 in the
Japanese population (12, 13), showed no significant
association with the disease, suggesting that the disease-
controlling gene linked to B*¥5401 was not the MICA
gene. Therefore, it was suggested that the disease
susceptibility to Buerger's disease was controlled by at
least two different genes; one is in linkage disequibrium
with B¥5401, and the other with DRB1*1501. These
observations, in turn, suggest that there may be at least 2
different etiologies of the disease; one is related to the
HLA-B gene and the other is controlled by the HLA-
DRB1 gene. In this respect, it will be of interest to
investigate if there would be any differences in the

clinical manifestations or clinical course of the disease
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between the B*5401-positive and

DRB1#*1501-positive patients.

patients

On the other hand, a significant negative
association of MICA 1.2 allele with Buerger's disease
was found in this study for the first time. MICA 1.2
allele is in linkage disequibria with HLA-B44, B51,
B52 and B57 in the Japanese population (13). In this
study, we have not examined all patients for these HLA-
B alleles, however our preliminary analysis of HLA-B
gene in 38 patients showed that the frequencies of HLA-
B*4403, B*5101, B*5201 and B*5701 were not
significantly decreased in the patients (data not shown).
Therefore, it was suggested that the decreased frequency
of MICA 1.2 allele may be primary and not the
reflection of its linkage disequibria with these HLA-B
alleles. This obsevation implies that a gene controlling
the resistance to Buerger's disease might be mapped near
the MICA gene, which is completely different from the
genes controlling the susceptibility mapped in the HLA-
B and DRBI loci. In this regard, we are now collecting
blood samples from more number of patients to further
confirm these positive and negative associations.
Analysis of various microsatellite markers around the
MICA-HLA-B region (16-18) and DRB1-DQA1 region
(19) in a large number of patients and controls will
enable us to map the susceptibility and resistance genes

to Buerger's disease more precisely.

In summary, Buerger's disease in Japanese was

found to show significant positive associations with
HLA-B*5401 and DRB1*1501, and these positive
associations were independent with each other. In
addition, a significant negative association of Buerger's
disease with MICA 1.2 allele was observed. These
obsevations suggest that there may be at least 2 different
genes in the HLA-B and DRB1 loci, respectively, which
control the disease susceptibility and that the disease
resistance was controlled by another gene mapped near
the MICA locus.
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Summary

To investigate the HLA-linked disease-contorolling gene(s) for Buerger's disease, we have genotyped 72
unrelated Japanese patients and 224 healthy controls for HLA-B, DRB1 and MICA genes. It was revealed that the
frequencies of HLA-B*5401 and DRB1*1501 were significantly increased in the patients (B*5401; 27.8 % in the
patients vs. 11.6% in the controls, OR=2.35, p=0.012, and DRB1*1501; 31.9% vs. 9.4%, OR=4.53, pc<0.0001),
while the frequency of MICA 1.4 allele, which is in strong linkage disequibrium with HLA-B*5401 in the Japanese
population, was not significantly deviated between the patients and controls. A comparison of odds ratio for the risk of
disease conferred by HLA-B*5401 and DRB1*1501 has suggested that these disease-associated alleles may be
independent genetic risk factors of Buerger's disease or that there might be at least 2 different etiologies; one is associated
with HLA-B*5401 and the other is associated with HLA-DRB1*1501. On the other hand, the frequency of MICA 1.2
allele was significantly decreased in the patients (30.6% vs. 48.2%, OR=0.47, pc=0.04). These observations suggest
that both the susceptibility and resistance to Buerger's disease are linked to HLA, but they are controlled by different
genes in the HLA region.

Key Words; Buerger's disease, HLA-B, HLA-DRB1, MICA, genotyping
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TEHEIND DT, BN21D X DI IEFE R IHH
513B49. B50& A URRZEK G (Cross Reactive
Epitope Group=CREG) HiRTH2IZbhhb 5T,
ZFDT VIVELHB*4005 E M I Nk S bbb
BRIV, 51T, ME¥T—FRRLICREIN:
BlHZ <. T UILDBEET 2 HUROIMIEZR O KIGA
E<AARBPEIZDH D, T I TEABTIZ. HEA
DU IAIHIRT VIVEFNIZDOT VIVIHRET
HPUROMFEERINCS EDE, MFFITLBTY
IV DRI ATREME N ZDNAY A E 27 & D Hsg
X DFAXR,

M E B

mEFFsA1E> S
MEEBHECLD Y 1 > 7 I3LCT
(lymphocyte cytotoxity test) JEIZTITVY, ALY
POLFHOFE—OY FOREFSHEMEMAL =
Table 1. Alleles observed in this analysis (337 panels)
HLA-A
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(1. VSRIHEYAE > ITHERL =i
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ot MERMMCE OB DE, Yty —Th
BMZHEL L1448 TH 5, FUBEHTSHY >
INERD FOS B M E OFFNE. SERR 9 ISt >
T =TI T Lo RF—. BERVUZDHE
BEOHRTRIZEDOH/ESNEZEEADT —% & X)VR)L
Dty —-KOREINZAEANEKRDT—
5., DOV THREIZTOTFT—FITEOIWTITo 7=

DNA%A4E>Y

I FEIRES 21T 5 72337 N5 D BifE U > )8k 2
7a75F—EKIZKDiHLE HHCTDNAZM
L7 (12). HLA—A, B, 7 UL
IZPCR—RFLP (polymerase chain reaction —restriction
fragment length polymorphism) % & PCR—Lis—MPH
(polymerase chain reaction—low ionic strength—
microtiter plate hybridization) #%EZBEH L T, £
U7z (13, 14, 15, 16)e NS DHIETIIFEST

Allele N* Allele N Allele N Allele N Allele N Allele N Allele N Allele N
A*0101 12 A*0201 79  A*0203 3 A*0206 56 A*0207 12 A*0210 5  A*0218 3 A*0301 7
A*0302 4 A*1101 59  A*1102 3 A*1104 1 A*2301 2 A*2402 198 A*2403 1 A*2404 1
A*2407 2 A*2501 3 A*2601 49 A*2602 12 A*2603 12 A*2604 1 A*2605 2 A*2902 4
A*3001 3 A*3002 3 A*3101 50  A*3201 4 A*3303 57  A*3401 4 A*3402 3 A*3601 2
A*6601 3 A*602 4 A*6801 9  A*6901 2 A*7401 4
HLA-B

Allele N Allele N Allele N Allele N Allele N Allele N Allele N Allele N
B*0702 48 B*0801 1 B*1301 11  B*1302 5  B*1401 6 B*1402 2  B*1501 49 B*1502 4
B*1503 4 B*1507 2 B*1511 3 B*1516 1 B*1518 10 B*1525 1 B*1527 1 B*1801 1
B*2704 4  B*2705 2 B*2708 1 B*2711 2 B*3501 49 B*3505 2  B*3701 8  B*3801 1
B*3802 3 B*3901 29 B*3902 5 B*3904 3 B*3906 1 B*3908 1 B*4001 29 B*4002 56
B*4003 1 B*4005 2 B*4006 25 B*4007 1 B*4101 2 B*4201 2 B*4402 4  B*4403 51
B*4501 1 B*4601 22 B*4701 2 B*4801 20 B*4803 1 B*4901 1 B*5001 3 B*5101 44
B*5102 5 B*5103 4 B*5201 65 B*5301 3 B*5401 44  B*5502 16 B*5504 2 B*5901 12
B*5601 4  B*5603 2 B*5701 2 B*5703 1 B*5801 8 B*6701 11 B*7301 2  B*7801 2
B*8101 1 B*8201 1

HLA-Cw

Allele N Allele N Allele N Allele N Allele N Allele N Allele N Allele N
Cw*0102 78 Cw*0103 3 Cw*0202 4 Cw*0302 5 Cw*0303 70 Cw*0304 87 Cw*0401 40 Cw*0402 2
Cw*0501 3 Cw*0602 19 Cw*0701 10 Cw*0702 108 Cw*0704 7 Cw*0801 50 Cw*0802 8 Cw*0803 11
Cw*0804 1 Cw*1202 66 Cw*1203* 4 Cw*1402 31 Cw*1403 51 Cw*1502 17 Cw*1505 3 Cw*1601" 1
Cw*17 4

*: number of panels

# not assigned by serology
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EIRWT UI)VEHLA-CEDI A E X JITIIPCR— R

SSP (polymerase chain reaction with sequence-specific RICHEFTITER LN DOT V)L EZF0% %
primers) EZFEML, YU ERELZ (17, 18, LT, B2~F6ICHLA-AET U )ILDOI— KT
19), PCRIZHYBAIDDF A=Y —> 2z, 2 R O & F8 ROE & g OB ks R % Lo

9. A*0101, A*3601. A*0301. A*0302,

Table 2. Reactivity patterns of antisera against the A11 CREG antigen.

Serum name Speciﬁcity*l A A R"® Qscore | other™
A*0101 | A*3601 | A*0301 | A*0302 | A*1101 | A*1102 | A*1104
MRCWATS p*® I 10 0 0 | 327 | 1.000 835
1 MRCBOYD P P 12 0 0 325 1.000 8.80
18-1905 P P 58 1 0 | 276 [ 0.990 8.57 A*2601
21-3943 P 7 0 0 | 328 | 1.000 7.84
251130D P P 10 0 0 | 325 1.000 8.61
20-5071 P P 10 0 1 |324| 0952 8.61
24-648 P P P P 68 0 0 267 1.000 10.28
17-355 P P P 76 0 1 |260 0.992 10.32 Al0
14F279 P P P 125 4 0 208 0.975 8.33 A10
26P652 P P 52 0 0 | 284] 1.000 10.61
26P145 P P 55 0 3 | 278 0.969 10.06 A*2501
25-5584 P 3 0 0 | 333 1.000 7.11
*1: specificity against antigens encoded by respective alleles
*2: + and - refer to the positive and negative, respectively.
The first symbol in each pair refers to the antigen reaction and the second to the serum reaction.
*3: correlation coefficient
*4: additional specificity
*5: positive reaction against cells in category.
Table 3. Reactivity patterns of antisera against the A2 antigen.
serum specificity ++ | +/- | -+ | -/- | R-value | Q-score other
name | A*0201 [ A*0203 | A*0206 | A*0207 | A*0210 | A*0218 | A*6801 | A*6901
26-48 P P P P P 126 3 0 | 205 0.981 8.73
26-56 P P P P P 126 | 2 1 1203 0.981 9.92
13-201 P P P P P 127 | 2 0 | 205 0.987 9.31
BB7.2 P P P P P P 129 1 0 | 203 0.994 10.16
P5.1 P P P P P P 129 1 0 | 203 0.994 9.83
20-1749 P P P P P P 128 6 0 199 0.963 9.00
26-572 P P P P P P P P 139 1 1 192 0.988 10.18
01-445 P 88 3 0 | 243 0.977 8.00 Al10
Table 4. Reactivity patterns of antisera against the A9 antigen.
serum Specificity +H+ 4+~ -+  -/- | R-value | Q-score
name A*2301 | A*2402 | A*2403 | A*2404 | A*2407
08-91 P P P P 19| 0 0 | 145 1.000 10.37
29-583 P P P P 19| 0 0 | 145 1.000 11.04
26-1118 P P P P P 192] 0 0 | 144 | 1.000 11.25
53-674 P P P P 91| 0 1 | 144 0.99%4 11.18
23-346 P P P P 190 0 0 145 1.000 11.29
45-134 P P P 90| 0 0 | 145} 1.000 11.41




A*1101, A*1102, A*1104HRDHIE % 1 2%
OPMEEZFEHT S Z & T, 100%53AT 22 &0
T&EZ (F2), A*0201. A*0206. A*0207HIkD
FEIIERB TR ENTE Mo =8, A*0203,
A*0210, A*0218. A*6801. A*6901HkDHIE
WEEANPIRE TH o 72(F 3)e A*2402 L A*2407HIFK
DOHFIIFEB T E Mo 7245, A*2301. A*2403,
A*2404HRDOFURITFHB T N /=(F 4). A*2501,
A*2601, A*2602, A*2603. A*2604. A*2605,
A*3401, A*3402, A*6601. A*6602H¥KDHiE
Z14BBEOGMEE/ERT 5 Z & T, 100%3#%500]
BETHo/= (£5). ALICREGIZDWTIE, A*
3001 &£A*3002HIRDFR OB TE 2o 7z
(#6). |
RT~FKIATHLA-BET7 VIIVIZX DR XN 3
PR O MLE 0 KOS & P iE OmiTiE R 2 Lo T,

Table 5. Reactivity patterns of antisera against the'!A10CREG antigen.
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B15CREGHIRIZHBWTIE, FiMEDRIE, QA7
EBIZFNEFEBE LTV, IS DIMmiE %A
9 %Z&T, B*1501. B*1507HRDHIRZR X,
BT HIEMNTER (F7). B*152THRDOHIE
WDOWTIE, B*1501Z2FRFICRAETZ/NRINTH
DD MEFENRIENBFTTE o -,
B5CREG. B12, B13i2DW T3, B*4402&B*
4403HKDFIEDHBI TER VWD ZBNWT, 2T
wmalEhn ES8. 9. 10), /-, B*8201Hk®D
PFURAHIB22B X UHIBL2D —E D MiFIZ K L.
WAl TNz (£10). B22CREGIZDWTIE, B*
2704 EB*2705HR DRI TE RN D 2R
=, EplEnsz (F1l. 12). B16CREGHIER DB
IZBWTIE, B*3801HRDHIRE &B*3802H%KD
P, B*3901HRDHIFE &B*3906HKDHIFH. B
*3902 3 DHIE &B*3908HRDHIRIC DN T, £

serum Specificity +HE+ o+ -+ /- | R-value | Q-score | other
name | A*2501|A*2601|A*2602| A*2603 | A*2604 | A*2605| A*3401| A*3402| A*6601| A*6602
18-1905 P 58 1 0 | 276 | 0.990 8.57 |A*01,36
67-750 P 47 0 0 | 290 | 1.000 9.67
26P291 P P P 59 0 0 278 | 1.000 9.97
25-1055 P P P P P 73 0 0 264 | 1.000 10.35
23-147 P P P P 73 0 1 262 | 0991 10.47
26P786 P P P P 63 1 0 | 273 0.990 9.95
30-640 P P P P P 66 1 0 270 | 0.991 9.83
14F279 P P P P P 125 4 0 | 208 0975 833 [A*11
26P233 P P P P 22 0 0 315 1.000 8.89
17-355 P P P P 76 0 1 | 260 0992 | 10.32 |A*11
26-230 P P P P P P P P P 91 1 1 244 | 0.985 10.09 |A28
01-445 P P P P P P P P P P 88 3 0 | 243 | 0977 8.00 [A*0203
26-790 P P P 106 | 3 2 | 217 | 0.966 791 |A19
26-409 P 57 2 0 2551 0.979 9.49 [A*33
Table 6. Reactivity patterns of antisera against the A19 CREG antigen.
Serum Specificity +H+ - A R-value | Q-score other
name | A*3303 | A*3001 | A*3002 | A*3101 | A*7401 | A*2902 | A*3201
KYO130 P 62 0 0 |271 1.000 9.86 A28
26-409 P 57 2 0 | 255 0.979 949 |A*3401,A28
39-417 P 62 0 0 | 267 1.000 10.62 A28
26-407 P P P 92 2 1 234 0.978 9.58
26-790 P P P P P P 106 | 3 2 |217 0.966 791 A*34,A*66
26-68 P P P 50 0 1 278 0.988 9.81
26-373 P P P 51 0 7 | 270 0.926 9.68
26-496 P P P 50 0 0 [279] 1.000 10.06
B0636 P P 5 0| 1 320 0911 724
24-648 P 68 0 0 267 1.000 10.28 A*11
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NENF U RGNS — BRI NAEH, B*6701
HRDHUR, B*3904HRDHRD KR/ Y — > %
BOENY - AT HIENTEE (£13),
B40CREGHIRIZDWTiX. B*4002. B*4003. B*
4006 R DHURMF URIENF —> 2 Ld L, #%
ATERNSZDINE, TXTHMEINE (E14),
HLA—AJE, BEDIMEEL XN TOIAIEFIZ
BT, MEECLZIIE T OHERREE
DNAL NIV TOEFAE 7 DHERERITHEN D
S7B DTN I,

HLA—CEEY V)V a2 — R BHR DM #E R %
KIS5—KIBIZL®T., Cw*0302H3kDHE & Cw*

Table 7. Reactivity patterns of antisera against the B1SCREG antigen.

0304H3kDOHFIHE. Cw*0701HRKRDHFE &Cw*
0702H3kDHIFE. Cw*0802HKDHiH &Cw*
0804HIRDHRIZDWTIE, BN TERMN > =,
Cw*1505HDOHIHE ECw* 1 7THRDHIR DHIEIZ
AJRETH > 7z HLA—CEEIZBWTIE, 12)8%)LiT
DWTHE¥MY 1 E > 712X B ¥ ERE R EDNA
AT IKDHERBICHENRHE I NG, T
2HB. Cw* 1601 ECw*1203D 2 7 U )L HkDH
JRIZHIN T B HUME IR N0, MiEFH 5k Tl
HETDZENTERN =46, CwlTHEET
5 LECWT BMEENIIR A IND-0CwT %
HETERN D726, CWwIOANHFEELE L=

serum Specificity ++ 4+~ -+ -/~ | R-value | Q-score other
name 1B*1501|B*1502|B*1503|B*1507|B*1511|B*1516|B*1518| B*1525| B*4601
FOST P P 44 2 1 | 287 | 0.962 9.05 B*35
K9591 P P 48 4 2 | 281 0931 7.26 B*35
57-4040 P P P P P P P 107 | 2 7 219 0940 8.88 B*35
26-95 P P P P P P P 94 | 12 4 | 223 0.888 6.04 B*5001
26-489 P P P 15 3 8 | 308| 0.721 4.45 B*5001
24-957 P 57 1 0 275 0.990 9.88 B*05
251140D P 13 0 10 | 306 | 0.740 7.07 B*35W
39-83 P P P 43 2 1 [ 287 0961 8.93
45-7907 P P P 46 0 2 | 28| 0976 10.00
24-742 P P P P P P 52 0 0 | 283 1.000 10.38
26-987 P P P P P P 55 0 1 | 281 0.989 10.25 B*57
REGEH P 4 0 0 | 331 1.000 7.02 B*57
18K 862 P 3 0 0 | 332 1.000 6.93
39-357 P 3 0 0 | 332 1.000 6.78
25-954 P P 20 0 0 [ 315 1.000 9.46
64-529 P 21 1 0 |295| 0975 8.80
02-180 P 21 1 1 |292| 00951 8.29
Table 8. Reactivity patterns of antisera against the BSCREG antigen.
serum Specificity ++ 4/~ -+ -/~ [ R-value | Q-score | other
name | B*5201(B*5101|B*5102|B*5103B*5301|B*3501|B*3505|B*4901|B*1801|B*7801
26P124 P 64 0 0 | 268 1.000 10.26
53-568 P 64 | O 2 | 266 | 0.981 9.80
63-304 P P P 69 1 0 | 262| 0991 10.48
26-942 P P P P P P P 112 0 2 | 219] 0987 11.03
26-355 P 57 1 0 | 275 0.990 9.88
F4985 P 41 0 3 | 288 | 0.960 9.63
24-957 P P P 57 1 0 [ 275 | 0.990 9.88 | B*1518
53-139 P P 45 0 0 | 286 1.000 10.15
FOST P 44 2 1 | 287 0.962 9.05
K9591 P 48 | 4 2 | 281 0931 7.26 | B*1502
26-836 P P P P 51 0 1 | 281 | 0989 10.06




Cw803MTY AV INHETERN> 14l Cwl
MNHBEDICwI403MHETE Mo 72 1 41,
Cw*1202H3RDFURITH§ B HLILIE D RIEAIFF W
=oBRE LIRS 3D 12HITH S (F19).

Table 9. Reactivity patterns of antisera against the B59, B8, B37 and B13 antigens.
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serum Specificity +H+ +/- -+ -/~ | R-value | Q-score other
name B*5901 | B*0801 | B*3701 | B*1301 | B*1302
24-1118 P P 12 0 0 | 321 1.000 825
26-116 P P 12 0 0 | 318 | 1.000 8.69
24-1799 P 11 0 0 | 321 1.000 8.09
B1373 P 8 0 0 | 307 1.000 7.93
B1791 P 8 0 0 |[307] 1.000 7.97
26P277 P P 11 0 0 | 304] 1.000 8.10
29-514 P P 12 0 0 | 304 1.000 8.23 B*4007
26-270 P P 12 0 0 | 304 1.000 823 B40
20-6487 P 103 1 2 [ 206 0978 10.56 B40
Table 10. Reactivity patterns of antisera against the BI2CREG antigen.
serum Specificity +H+ +/- -+  +/- | R-value | Q-score | other
name B*4402 | B*4403 | B*4501 | B*8201 | B*5701 | B*5703 | B*5801 | B*1401 | B*1402
26P432 P P 55 0 2 | 256 | 0.978 9.91
26-798 P P 55 0 0 | 258 1.000 9.67
16-816 P P P P 56 0 1 256 [ 0.989 10.15
GAROZ P P 1 0 0 (312 | 1.000 577
26P617 P P P 11 0 0 | 304 | 1.000 8.49
18K505 P P P 11 0 0 | 304 | 1.000 8.74
REGEHR P P 4 0 0 | 331 1.000 7.02 | B*1516
JORDAN P 2 0 0 | 311 1.000 5.98
R4-3629 P 2 0 0 311 | 1.000 6.05
01-4389 P P 8 0 0 | 300] 1.000 7.82
20-6712 P P 8 0 0 | 310 | 1.000 8.02
BERNAR P 2 0 0 | 318 | 1.000 592
26-693 P 55 0 0 | 256 | 1.000 9.95 B22
Table 11. Reactivity patterns of antisera against the B22CREG antigen.
serum Specificity ++ 4/~ -+ -/~ | R-value | Q-score
name B*5401 | B*5502 | B*5504 | B*5601 | B*5603 | B*4201
26P281 P 38 3 0 |269] 0.957 9.27
34H040 P 38 3 0 | 269 0957 9.27
26-693 P P P 55 0 0 | 256 | 1.000 9.95
24-940 P P P 55 0 0 | 256 | 1.000 9.66
26-306 P P 38 3 0 |269]| 0.957 9.27
45-415 P P P 15 0 3 1293 ] 0908 8.63
20-956 P P P 14 1 1 [295] 0.930 7.58
20-4499 P P 6 0 2 |303| 0.863 7.63
26-528 P P 6| 0 1 [305] 0.924 7.08
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Table 12. Reactivity patterns of antisera against the B7CREG antigen.

Serum Specificity +H+  +/- -+ -/~ | R-value | Q-score other
name B*0702 | B*2704 | B*2705 | B*2708 | B*2711 | B*4201 | B*7301 | B*8101
26-217 P P P 45 0 0 270 1.000 10.36
26P654 P P P 43 0 1 |27 0.987 10.25
26-199 P P P P P P P 54 0 0 | 262 1.000 10.30
LAROCH P P P P 8 0 1 308 | 0.941 743
67-668 P P P 8 0 0 309 1.000 7.82
26-1081 P 109 1 1 191 0.985 8.57 B40
Table 13. Reactivity patterns of antisera against the BI6GCREG antigen.
serum Specificity +H+ 4+~ -+ -~ | R-value [ Q-score
name | B*6701 | B*3801 | B*3802 [ B*3901 | B*3902 { B*3904 | B*3906 | B*3908
18-2339 P 9 0 0 | 304 | 1.000 7.86
26-658 P 9 0 0 | 303 | 1.000 8.02
23-079 P 9 0 2 | 3021 0902 7.01
26P321 P P P P P P P P 42 0 2 | 272 0973 9.49
67-813 P P P P P P P 34 1 2 | 279 0953 9.04
50-2176 P P P P P 29 1 1 286 | 0.963 8.45
KYO61 P P P P 27 0 1 ] 289 0.980 8.56
14-1685 P P 25 0 0 | 293 1.000 9.02
570920 P P P P P 33 0 4 | 279 0938 [ 10.05
Table 14. Reactivity patterns of antisera against the BAOCREG antigen.
serum Specificity ++ +/- -+  -/- |R-value|Q-score| other
name |B*4801 |B*4803 |B*4001 (B*4002 |B*4003 |B*4006 |B*4007 [B*8101 [B*4101 |B*4701
18F1001 P 19 0 2 | 293 0948 | 857
60-647 P P 19 0 2 | 293 0948 | 9.05
53-605 P 24 2 4 | 281] 0879 | 6.14
SAVA P 25 1 2 {28 0938 | 7.89
7089022 P P P P 45 1 0 265 | 0.987 | 8.41
26-1081 P P P P P P P P 109 1 1 191 | 0985 | 8.57
20-6487 P P P P P P 103 1 2 |206 | 0978 | 10.56
26-270 P P P P P 12 0 0 | 304 | 1.000 | 823 | B*13
12-447 P P P P P 98 1 1 213 [ 0985 | 9.07
24-302 P P P P 72 2 0 (227 0982 | 7.14
29-514 P 12 0 0 | 304 | 1.000 | 823 | B*13
Table 15. Reactivity patterns of antisera against the Cw1, Cw3 and Cw14 antigens.
serum Specificity +H+ 4/~ -+ -/~ | R-value | Q-score
name | Cw*0102 | Cw*0103 | Cw*1402 [ Cw*1403 | Cw*0302 | Cw*0303 | Cw*0304
29-191 P 1 0 0 | 241 1.000 9.98
25-49 P P 86 3 2 | 221 0961 7.48
23-122 P P P P 136 | 1 2 | 172 | 0980 9.79
20-3183 P P P P 177 0 0 [ 136 | 1.000 -10.33
23-826 P P P 141 1 | 0 | 169 | 0.99% 10.20
67-173 P P P 142{ 0 3 | 165 0981 10.44
26-755 P 58 2 0 251 0979 8.06
20-1373 P 57 3 1 | 250 | 0.958 6.99




MHC Vol.5, No.3 170

Table 16. Reactivity patterns of antisera against the Cw4, Cw6 and Cw15 antigens.

serum Specificity +/+ 4/~ -+ -/~ | R-value | Q-score

name [ Cw*0401 [ Cw*0402 [ Cw*0602 | Cw*1502 | Cw*1505
26-39 P 31 2 1 1279| 0949 6.63
11-531 P P 35 0 0 | 278 ] 1.000 9.42
53-705 P P P P 53 0 0 | 263] 1.000 9.71
31-761 P 17 0 1 | 298| 0.970 8.16
DB5424 P P 31 0 0 | 28| 1.000 9.11
31-603 P P P 52 0 0 265 1.000 9.42

Table 17. Reactivity patterns of antisera against the Cw2, Cw7 and Cw17 antigens.

serum Specificity +/+ +/- -+ -~ | R-value | Q-score other
name [ Cw*0202 [ Cw*0701 [ Cw*0702 | Cw*0704 [ Cw*17 [ Cw*1505

JONE P P 9 0 0 |304| 1.000 7.99

ANDRINI P 4 0 0 (309 1.000 6.96

29-684 P P P P P 108 1 0 209 0.993 9.28

45-421 P P P P 105 | 1 1 | 211] 0986 9.22

26-1096 P P P P P 102 7 0 |203]| 00951 834

26-1173 P 68 0 0 244 | 1.000 9.94 Cw*08

Table 18. Reactivity patterns of antisera against the Cw12, Cw5 and Cw38 aritigens.
serum Specificity +/+ 4/~ -+ -/~ | R-value | Q-score other
name  [Cw*1202 [Cw*0501 |[Cw*0801 |Cw*0802 |Cw*0803 |Cw*0804

21-3288 P 51 3 0 | 203| 0965 6.98

MYON P P P 11 0 0 | 302 1.000 7.78

ELY P P P 11 0 0 303 1.000 8.33

AY732 P P P 52 0 3 | 258 | 0967 9.08

26-1173 P P P 68 0 0 | 244 | 1.000 9.94 | Cw*0704

18K1116 P 43 0 0 270 1.000 9.45

Table 19. HLA-Cw discrepancies in the assignment
between serology and PCR-SSP in HLA-Cw heterozygotes.

Serology PCR-SSP
Cwl5 CBL Cw*1502 | Cw*1601
Cwl17 CBL Cw*17 | Cw*0701
Cwl7 CBL Cw*17 | Cw*0701
Cwl7 CBL Cw*17 | Cw*1505
Cw704 CBL Cw*0704 | Cw*0803
Cw9 CBL Cw*0303 | Cw*1203
Cwb CBL Cw*0602 | Cw*1203
Cwb CBL Cw*0602 | Cw*1203
Cwl CBL Cw*0102 | Cw*1402
Cwl CBL Cw*0102 | Cw*1202
Cwl CBL Cw*0102 | Cw*1202
Cwo CBL Cw*0303 | Cw*1202

% error rate: 12/694x100=1.7%
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a. EROHLAZG FREFTHINTY vV IE b
—TEREBTHRIENS., —FHORBHEKELEDT Y
JVHEEGURD., MO7 VIVHROFIFEICIT A7 X
N30, TOEEVPHATERVEAALEDED
RHaIns, ARBOMBKTOINTIZ. HLA—A. B
FELZ BN THEMNATEEBRHEAEDEDINFIVNE
LN /DT, MEFLVNINOHEREREE
DNAZ A E T IZKDHEREENA—FK Lo
FNX7s o 7=h3, B EI3AI 2. A*0101FRE &
A*0101&A*3601ATOD X D RIMFEEHY 1
U TRETERNWE D BEABRDENARE,. B
FBIZBNWTHN DNEIET 5. HLA—CEIZB W
TRFERALZFIMEORN DN EHHD. 4

BHECLDZR—FP. moFEICK> TmE¥HN -

KAV INTREEY A T EN=6H 8 BIREE
L. INSRDOVTRMEBFENYAE > 7 DA
TIEEBIATEEEZZOND, /-, mMEEHNY

AT THREEARE FHEINTWAA2MDNA

FAE T O/RER, TUIN LRI TRERATFOES
RIZ o 72XV L 7HIFR 1061, B627T 4 i 1 4.
B61T 7l 3%]. Cwl4T6HIF3H., Cw7 T
11 441, cw3 THHIF 2HRHBINEZ. Zh
S5OV THIMBEBFHIHEDOAHTIREN TE AN
EEZ BN,

BEETOEZA, RIRT5HiMENRHIN
TWRWCW*1203IFHAANIZBWTIZZ DHEEZ
EHOTEW, —H. BATIIMytiliness 512X 3 &,
Cw*1203DBMLETHEIIT3% &3, ZOHEEMN
BWIZHMNb5T. 207 U IIVHEROHIEZH
FUDBHMBEBNBENEINTNS (4), HEAA
ZBNTH, BETHEOE VB2 ERNEHEARTE
#IZH BHCw*1202H KD FFICH T 2 Him &I,
BEEVWHRHIOTWERLS =, LALEAS,
Cw*1202HRDEBILEFNEAINEZ IS AT T
Uy MilREERTAZEICED, OIERS
21— 3288 EMENHIBS52TId/E <. Cw*1202H
KOPURICHT DHETH D Z ENBRIAHEREIN

7z (20)., ZOHMmEIX. /REECw*1202 & 50U EEHE
REEITH BHBE2ICH L TRIRT B EZEZ SN TN
e, BESLKEROEEAT, Cw*1203/H3kDH
FiZdshimEdbWELZRHIN TOWRNEE X
5%, Cw*1203IXHANICIZMIZBL8YIR &7
WESERE# D S (21, 22), B18ZEFHAT S Him
BRIRETE/ AR T4 v I RHDNENNR, 5
BIOBTICHWS NN ZZn 5 DaMZ, B18
PURZRELRBRWIINFIVBKIEL TWS fiEs
HO, HEkHHZEIZ, ZOTZIVANTIRIEERL
Z1IXRIVIET X THLA— CEEIC iE#M T 5 >
NHolz. TZTIDLIINRIV DI/ TDNAKRE
MAJRETH o /= 4 )3 F)VIZDE, HLA—CEEDDNA
YA T RfToETA,. 4RIV ETHCW
12032 BEL TWS T ENHRINSE, ZDEE
3. BEE. POEVWEITZZ AR SREERDN TN
HUMIEIT T 2 )XV D KISHEED T V) JVEY
WKHTZ2HDTHD., ZDOMENFIBIIDEREMLED
ENIZ, Cw*1203HRDHIRICH T HRREEE
TEHHREEELO L TVWS, /-, AFETHHESR
5251140D (B*151840— R3 BHFICHT 55
BEMEZHETS) 3. DNAYTE 2 Z TB*3501 & ¥
FEINZB35DHL/3DINFIVY 2 INERD AT K s
UZze ZOREBRIGIZY UL LX)V ORRMIZH
K DEREMN D B,

AR THRLIZMBEENHECKVHLA-AKET
317 Y). BETA7T7 V)V, CETISY UILDEHH
MAEETHo7=n 1FEEONNRIICUrRHEEH
TR Y INIZDWT, ZOMFICH T 2 Kbk
DA THFEFARREZRET 2 Z &8 BN E
MEKREETHD, TEHUI 17 UIIIIDNTS
BEU EONFIL EDORIGHED SR EHTONE
LW, Xk BAMMEHL TWSIME TIEFESIT
ERMPOETIVINEBNL TWHHEERSH D, K
T5I1E, A*3001 &A*3004HRDHIRICHT 3K
IMEDENZESE 1 B HAMBESEERITBNTH
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exon 1 exon 2

1 10 20 30
DRB1*0101 GGG GAC ACC CGA CCA CGT TTC TTG TGG CAG CTT AAG TTT GAA TGT CAT TTC TTC AAT GGG ACG GAG CGG GTG CGG TTG CTG GAA AGA TGC
DRB1*0810
DRB1*0811
DRB1*0812
DRB1*0813
DRB1*0814
DRB1*0815
DRB1*0816
DRB1*0817
DRB1*0818
DRB1*0819
DRB1*0820
DRB1*0821
DRB1%09012
DRB1*1001
DRB3*01011
DRB3*01012
DRB3%01013
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DRB3*0103
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DRB4*0102 Rkk KRR dkk Kkk ARk KKK KRR KkK KRK KRR Khk khk Kkk kAN KkK KAk KAk Kkk Kkk KkK K*K oo ol —mm T AAC ~== ATC ——= —A-
DRB4*0103101 === === === =A= === === === === GA= === GC~ ==m =G= ==G === === === C== === === === === ==A === T-= AAC --= ATC —--- -A-
DRBA*0L03102N *%* *ak hkk hkk hkk kokk kkk hokk hokk ko hkk hkk kkk hkk KRk RAk Rk Kk KRR Rk RKk Kok KRk Rk Kk kkk kkk Kkk Ak ok
DRB4*0104
DRB4*0105

DRB4*0201N KK KKk KKK KKK K e mmm e GAm mmm GC= —mm =G ==G mm= ——— ——— o . R L T 1

DRB4*0301N Wk kkok kkok kkok ok Rk kdkk Kk Rk Rk ko dokk Rk dokk Rk Rk kdk Rkk kkk KRk kkk Rk kkk Rk kK Ak kkk ko Rk kK
DRB5*01011
DRB5%01012
DRB5%0102
DRB5*0103
DRB5*0104
DRB5*0105
DRB5*0106
DRB5*0107
DRB5*0108N
DRB5*0109
DRB5%0202
DRB5%0203
DRB5*0204

__‘25)__



179 MHC Vol.5, No.3

DRB1*0101 ATC TAT
DRB1%01021
DRB1%01022
DRB1*0103 —_—— m—

DRB1*0104 i i i
DRB1*0105
DRB1¥15011
DRB1%15012
DRB1%15021
DRB1*15022
DRB1%15023
DRB1*1503
DRB1*1504
DRB1*1505
DRB1*1506
DRB1*1507
DRB1*1508
DRB1*16011
DRB1*16012
DRB1*16021
DRB1%16022
DRB1%*1603
DRB1*1604
DRB1*1605
DRB1*1607
DRB1*1608
DRB1*03011
DRB1%03012
DRB1%03021
DRB1%03022
DRB1*0303
DRB1*0304
DRB1*0305
DRB1*0306
DRB1*0307
DRB1*0308
DRB1*0309
DRB1*0310
DRB1*0311
DRB1*0312
DRB1%04011
DRB1%04012
DRB1%0402
DRB1%0403
DRB1*0404
DRB1*04051
DRB1*04052
DRB1*0406
DRB1%*0407
DRB1*0408
DRB1%*0409
DRB1*0410
DRB1*0411
DRB1%0412
DRB1%0413
DRB1*0414
DRB1*0415
DRB1*0416
DRB1*0417
DRB1*0418
DRB1%*0419
DRB1%*0420
DRB1*0421
DRB1%0422
DRB1*0423
DRB1%0424
DRB1*0425
DRB1*0426
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DRB1*0101
DRB1%0427
DRB1%0428
DRB1*0429
DRB1*0430
DRB1*0431
DRB1*0432
DRB1*11011
DRB1%11012
DRB1*11013
DRB1%1102
DRB1%1103
DRB1%11041
DRB1*11042
DRB1*1105
DRB1*1106
DRB1*1107
DRB1*11081
DRB1*11082
DRB1*1109
DRB1*1110
DRB1*1111
DRB1%*1112
DRB1%1113
DRB1%1114
DRB1*1115
DRB1*1116
DRB1%1117
DRB1*1118
DRB1*1119
DRB1*1120
DRB1*1121
DRB1*1122
DRB1%1123
DRB1%1124
DRB1*1125
DRB1%1126
DRB1%1127
DRB1*1128
DRB1*1129
DRB1%1130
DRB1*1131
DRB1*1132
DRB1%1133
DRB1*1134
DRB1%1201
DRB1%12021
DRB1%12022
DRB1%12031
DRB1%12032
DRB1*1204
DRB1*1205
DRB1*1301
DRB1*1302
DRB1*13031
DRB1*13032
DRB1*1304
DRB1*1305
DRB1*1306
DRB1*13071
DRB1*13072
DRB1*1308
DRB1*1309
DRB1*1310
DRB1*1311
DRB1*1312
DRB1*1313
DRB1*1314
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DRB1*0101 ATC TAT AAC CAA GAG GAG TCC GTG CGC TTC GAC AGC GAC GTG GGG GAG TAC CGG GCG GTG ACG GAG CTG GGG CGG CCT GAT GCC GAG TAC
DRB1*1315
DRB1*1316
DRB1*1317
DRB1*1318
DRB1*1319
DRB1*1320
DRB1*1321
DRB1*1322
DRB1*1323
DRB1*1324
DRB1%1325
DRB1*1326
DRB1*1327
DRB1*1328
DRB1*1329
DRB1*1330
DRB1*1331
DRB1*1332
DRB1*1333
DRB1*1334
DRB1%1401
DRB1%1402
DRB1*1403
DRB1*1404
DRB1*1405
DRB1*1406
DRB1*1407
DRB1*1408
DRB1*1409
DRB1*1410
DRB1*1411
DRB1*1412
DRB1%1413
DRB1*1414
DRB1*1415
DRB1*1416
DRB1%1417
DRB1%1418
DRB1*1419
DRB1%1420
DRB1*1421
DRB1%1422
DRB1%1423
DRB1*1424
DRB1%1425
DRB1*1426
DRB1*1427
DRB1%1428
DRB1%1429
DRB1*1430
DRB1*1431
DRB1*0701
DRB1*0703
DRB1*0704
DRB1*0801
DRB1*08021
DRB1*08022
DRB1*08031
DRB1*08032
DRB1%08041
DRB1*08042
DRB1*08043
DRB1*0805
DRB1*0806
DRB1*0807
DRB1*0808
DRB1*0809




DRB1*0101
DRB1*0810
DRB1*0811
DRB1*0812
DRB1#0813
DRB1+0814
DRB1*0815
DRB1*0816
DRB1#*0817
DRB1#%0818
DRB1*0819
DRB1*0821
DRB1%09012
DRB1*1001
DRB3*01011
DRB3#01012
DRB3*01013
DRB3*01014
DRB3*0102
DRB3*0103
DRB3*0104
DRB3*0105
DRB3*0201
DRB3*0202
DRB3*0203
DRB3*0204
DRB3*0205
DRB3*0206
DRB3*0207
DRB3*0208
DRB3*0301
DRB3*0302
DRB3*0303
DRB4*01011
DRB4*0102
DRB4*0103101
DRBA*0103102N **% %%k kkk dkk *kk *kk *kx
DRB4*0104 P S
DRB4*0105 SRR W
DRBA*0201N  =m= —mm —mm === ——m ——— —A-
DRB4*0301N dkk kkk hhkk Kkk kkk khkk wkk
DRB5*01011
DRB5*01012
DRB5*0102
DRB5*0103
DRB5*0104
DRB5*0105
DRB5*0106
DRB5#*0107
DRB5*0108N
DRB5*0109
DRB5*0202
DRB5*0203
DRB5*0204
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DRB1*0101 TGG AAC AGC CAG AAG GAC CTC CTG GAG CAG AGG CGG GCC GCG GTG GAC ACC TAC TGC AGA CAC AAC TAC GGG GTT GGT GAG AGC TTC ACA
DRB1#01021
DRB1#*01022
DRB1*0103
DRB1*0104
DRB1*0105
DRB1#*15011
DRB1*15012
DRB1%15021
DRB1%15022
DRB1#*15023
DRB1*1503
DRB1*1504
DRB1*1505
DRB1*1506
DRB1*1507
DRB1*1508
DRB1*16011
DRB1*16012
DRB1*16021
DRB1*16022
DRB1*1603
DRB1*1604
DRB1*1605
DRB1*1607
DRB1*1608
DRB1#*03011
DRB1#03012
DRB1*03021
DRB1*03022
DRB1*0303
DRB1#*0304
DRB1*0305
DRB1*0306
DRB1*0307
DRB1*0308
DRB1*0309
DRB1*0310
DRB1%0311
DRB1*0312
DRB1#*04011
DRB1*04012
DRB1#*0402
DRB1#*0403
DRB1*0404
DRB1*04051
DRB1*04052
DRB1*0406
DRB1%0407
DRB1#*0408
DRB1*0409
DRB1*0410
DRB1#*0411
DRB1#*0412
DRB1#*0413
DRB1*0414
DRB1*0415
DRB1#*0416
DRB1%0417
DRB1*0418
DRB1*0419
DRB1*0420
DRB1#*0421
DRB1*0422
DRB1%0423
DRB1%0424
DRB1%0425
DRB1*0426 e e e mem o oo




DRB1*0101
DRB1*0427
DRB1*0428
DRB1%*0429
DRB1*0430
DRB1*0431
DRB1%*0432
DRB1*11011
DRB1*11012
DRB1*11013
DRB1*1102
DRB1*1103
DRB1*11041
DRB1*11042
DRB1*1105
DRB1*1106
DRB1*1107
DRB1*11081
DRB1*11082
DRB1*1109
DRB1*1110
DRB1*1111
DRB1%1112
DRB1*1113
DRB1*1114
DRB1*1115
DRB1*1116
DRB1*1117
DRB1*1118
DRB1%1119
DRB1*1120
DRB1%1121
DRB1*1122
DRB1*1123
DRB1*1124
DRB1*1125
DRB1*1126
DRB1*1127
DRB1*1128
DRB1*1129
DRB1*1130
DRB1%1131
DRB1%1132
DRB1*1133
DRB1*1134
DRB1*1201
DRB1%12021
DRB1%12022
DRB1*12031
DRB1%12032
DRB1*1204
DRB1*1205
DRB1*1301
DRB1*1302
DRB1*13031
DRB1%13032
DRB1*1304
DRB1*1305
DRB1*1306
DRB1*13071
DRB1*13072
DRB1*1308
DRB1*1309
DRB1*1310
DRB1*1311
DRB1%1312
DRB1*1313
DRB1*1314
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DRB1*0101
DRB1*1315
DRB1*1316
DRB1*1317
DRB1*1318
DRB1*1319
DRB1*1320
DRB1*1321
DRB1%*1322
DRB1*1323
DRB1*1324
DRB1*1325
DRB1*1326
DRB1*1327
DRB1*1328
DRB1*1329
DRB1*1330
DRB1*1331
DRB1%*1332
DRB1%1333
DRB1*1334
DRB1%1401
DRB1%1402
DRB1%1403
DRB1%1404
DRB1*1405
DRB1*1406
DRB1*1407
DRB1*1408
DRB1*1409
DRB1*1410
DRB1*1411
DRB1*1412
DRB1*1413
DRB1*1414
DRB1%1415
DRB1%1416
DRB1%1417
DRB1%1418
DRB1%1419
DRB1%1420
DRB1*1421
DRB1%1422
DRB1%1423
DRB1*1424
DRB1*1425
DRB1*1426
DRB1%1427
DRB1*1428
DRB1%1429
DRB1*1430
DRB1*1431
DRB1*0701
DRB1*0703
DRB1*0704
DRB1*0801
DRB1*08021
DRB1*08022
DRB1*08031
DRB1*08032
DRB1*08041
DRB1*08042
DRB1*08043
DRB1*0805
DRB1*0806
DRB1*0807

DRB1*0808 === === mm mm mm mem Tem mom coB GeC mmem == mmm CTe mmm mmm mem e e e e e

DRB1*0809 i et N c Y S ., JS U S S



DRB1*0101
DRB1*0810
DRB1*0811
DRB1*0812
DRB1*0813
DRB1*0814
DRB1*0815
DRB1*0816
DRB1*0817
DRB1*0818
DRB1#*0819
DRB1*0821
DRB1*09012
DRB1*1001
DRB3*01011
DRB3*01012
DRB3*01013
DRB3*01014
DRB3*0102
DRB3*0103
DRB3*0104
DRB3*0105
DRB3*0201
DRB3*0202
DRB3*0203
DRB3*0204
DRB3*0205
DRB3*0206
DRB3*0207
DRB3*0208
DRB3*0301
DRB3*0302
DRB3*0303
DRB4*01011
DRB4*0102
DRB4*0103101
DRB4*0103102N
DRB4*0104
DRB4*0105
DRB4*0201N
DRB4*0301N
DRB5*01011
DRB5*01012
DRB5*0102
DRB5*0103
DRB5*0104
DRB5*0105
DRB5*0106
DRB5*0107
DRB5*0108N
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DRB1*0101
DRB1%01021
DRB1*01022
DRB1*0103
DRB1*0105
DRB1*15011
DRB1*15012
DRB1*15021
DRB1%1503
DRB1*1505
DRB1*1508
DRB1*16011
DRB1*16021
DRB1*1603
DRB1*1607
DRB1*1608
DRB1*03011
DRB1*03012
DRB1*03021
DRB1*03022
DRB1*0303
DRB1*0305
DRB1*0306
DRB1*0307
DRB1*0308
DRB1*0309
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DRB1*0311
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exon 3

100 110 120
DRB1*0101 GTG CAG CGG CGA GTT GAG CCT AAG GTG ACT GTG TAT CCT TCA AAG ACC CAG CCC CTG CAG CAC CAC AAC CTC CTG GTC TGC TCT GTG AGT
DRB1*1125 e e ek Kkk kkk KR Rk kkk Rk kkk Kk KR KKk Kkk KRk Kk Kkk KAk Kkk KKK KAk kK kkk kkh kK kkk kkk Kk
DRB1*1130 e oo e mmm KKK Kk KKK RKK KKk KKk KKk hkk kkk KKK Kkk kkk KRk KKk Kkk KAK KKk KKK KRR KKK KKK KRR Kkk Kkk KNk Kkk
DRB1*1131 e KKK KKK Rk kKK KKK kk kkk Rk kkk Kk Rk Kk Rk Rk Kkk KRR Rk Rk KRR KKK Kk KRR KRR Rk kkk kAR Rk
DRB1*1132 mmm mmm Rk Rk Rk Rk Rk Rk Rk Rk Rk Rkk Rk ko Rk kkk Rk kkk Rk Rk kdk ko kkk Rkk kkk Rk Rk kokk Rk Rk
DRB1*1134 e mmm mmm oo KRk kKK kkk kKK KKk KKKk Rk kkk Rkk kkk Rk kkk Rk kkk ke Rkk Rkk Rk Rk Rk Rk Rk kkk Rk Rk
DRB1%1201 mm= mmm mmm e o€ C-T === mmm mmm s e e e e e e e e e e mmm mmm mmm mm cmm o onT e e e
DRB1*12031 e e e mmm KRk kk kkk KRR Kkk ko KRR ok kR Rk Rk Rk Rk Rk KRk KKK KKKk KRR Rk KKk KRk AR KKk kkk kkk ko
DRB1%12032 mmm mmm o Kk ok ek ke dok KRk kR ko Rk Rkk kKK Rkk Rk Rk Rk Rk Rk Kk Rk kkk kkk ok kkk ok Nokk ke ok
DRB1*1205 e mmm e mme kK kK Rk kkk ko Rk Rk Rk Rk hkk Rk kkk hkk hkk Rkk hkk Rk KKk KAk Akk hkk Rkk hkk hkk hkk hkk
DRB1*1301 e e i el
DRB1*%1302 e e e mmm kkk Rk kkk ok Kk KRk Kk Rk KAk Rk Kk Rk Kkk Kk Kkk Kk Kkk hkk kkk AkK Rk kkk ko Rk ok ko
DRB1*13031 e mmm e mmm maC CmT mmm mmm e mmm e =Kk KKk KKK KRk KKK KAk KKK Kkk Kk Kkk hkk Rkk Ak hkk hkk KkK KkR Kkd Akk
DRB1*13032 e e mmm e e e kK KKK KRk KK Kkk KKK KRk kKK Kkk kKR Rkk Kkk Kkk kkk Rk Rk kkk hkh hkk Kk Kk kkk Khk Kk
DRB1*1304 e mmm om0 G- mmm mmm e e e ok kKK Rk KKK KRk KKk KRk KKk KAk Rk Rkk kkk kkk kkk hkk kkk kK HkK .
DRB1*13072 e e ek KKK kKK KRR KKK KRk kkk Rk hkk AR KKk Kkk KRR KA Kkk KAk KAk KKk KRR RKK KKk KKK KRN KKk Khh KKK kK
DRB1*1308 e KRk kkk kkk Rkk kK Kkk Kk ok kkk Rkk kkk kkk Rk Kkk kkk Kk kkk kkk kkk Kkk Rkk RRR Kk kAR KRk Kkk Kkk KRk KKk
DRB1*1309 oo KAk kkk Kk KRk KKk KKK KAk KRR KRk kkk kkk Rk kkk Kkk KRk KAk KAK KKR KKk Kk K% KKk Ak Akk KAk KAk KAK ANK KAK
DRB1*1311 e e KKK kkk kkk KKK Rkk kkk kkk Rk Rk kkk kkk kkk ok Rk kkk bk kkk bk ok Rk kkk ok KRk Rk kK kkk kK
DRB1%1312 e mmm o mmm kk ko kkk ko kkok Rk Kk Rk ok Rk Rk Rk ok Rk Kk kkk Kkk Rk ok Rk Rk kkk ok Rk kkk kkk
DRB1*1313 ok Rk Rk kK ARk kK Kk kK Rk Kk Kk Kk Kk Kk KRk KAk Kk Kk Rk Rk kkk kk Kk Kkk kK kK kK kK ok
DRB1*1317 S J o J S SOV SV
DRB1*1318 o oo o o kR RNK kWK kK Rk KAk ke Kk Rk KAk Kk Rk Rk Rk KRk KRR Kk Kk Kk Kk Kkk KKk KKk Rk kK KR
DRB1*1319 e om0 CmT e mmm - - ——— ——— ——— o ——— -k KKK kK kkk KRR KKK dkk Rkk KRN Kkk Kkk kK
DRB1*1320 e o e KRR KKk KKk KWK KKk Rk kkk Rkk Kkk kK KKk kkk RkA KKK Kkk KRk ARk Kkk KRR KRR Kk KRR KRN KKk KRN KRR Kk
DRB1*1321 mee mmm e mme o€ C=T mem mme mee e e e amm e e e o RO U
DRB1*1322 e e e e mkk kKK KKk KKk Kkk KKKk KRk Kk KKK kK KKk kK KRk Rkk Rkk hkk Rkk Ahk kkk hkk khkk Ahk Kkk Akk Kkk KAk
DRB1%1323 e mmm e ok kKK Kk KRk Kkk Kk KAk kkk KRk ARk KRk KKk KRk KRk KRR kK Kk KAk Kk Kkk KRk Khk Kk Kkk KAk KAk hkk
DRB1%1324 e o kK kK kK kK Kk KRk KRk KAk KAR KAk KAk KAk KAk KRk KAK KAk KAK KAk KAk KAK KAK KAk KkK Kkk KAk KAk KAk
DRB1%1327 e e e =Rk KKK KRk kkk KKK KRk KAk Kk kkk KAk KKk Rkk KRk Rhk Kk KAk kkk Kk kkk Akk hkk kkk ok kkk kkk ko
DRB1*1329 e e e mmm okk kkk kKK Kk kkk KRR KKk Kkk KKK Rk Kkk KRk KKk Kkk KRk Kkk Kkk KRR KKk Khk KRR KRR KKk KRR KKK kK
DRB1%1331 e e e kkk Rk kkk kkk Rkk Kkk Kkk Kk Kkk Kkk Rk Kk Rk Kkk kkk Kkk kkk kkk Rkk kkk Rkk kkk kkk Rkk KKk kkk
DRB1*1332 e e e e kK kkk KRk Kk Kkk Rk Kkk kkk KRk Kk kAk KRK Kk kkk KRR KAk Rk KRK KK KKk KRR RAE KKK KRR RAE KK
DRB1*1334 mmm G mmm memm CRK kkk kkk KRk kkk Rk Rkk kkk Rk kkk Kk Rk Rk Kk Rk Kk Kkk Rkk Rk kkk KRR KRR Kk KAk KKK KKK
DRB1*1401 e e e e Kk kkk Rkk Rk Rk Rk Rk Kk Rk Kk Rk Rk Rk Rk Rk Kk Rk kkk kkk kkk kkk kkk kkk kkk Rkk ko
DRB1%1402 e e e KRk kkk Rkok Rk Rk Rkk Rk Kkk ok Kkk ok Rk Rk Rk Rk Rk Rk ok ko kkk kkk kkk Rk kdk Rk Rkok
DRB1*1403 e mme e e kK kkk kkk kkk kk Rk Rk Rk Rk Rk Rk Rk Rk Rk Rk Rk ko ok ok Wk Rkk hkk Rk Rk Rk Rk
DRB1*1404 e e e kk kkh KKK KKk Rk KAk Kkk Rk WRk ok Kk KRk Rkk kkk Rk ok ek Rk Rkk kkk Rk Rk ek Rk Rk ko
DREIF1408 —m —oc —e %% WEE RRE KHE RRE KWK RAE KK KAR KAK KRE RER KRR KRK AR AR NRE KRR KRR KNK RKRK KR RKRE KRE RRE KRS NEE
DRB1*1409 e e e KRk Rkk kkk Rkk KKk Rkk Rkk Rkk Kkk kkk kkk KKk Kkh Rkk Khk Khk KRk Rkk Rkk Rkk Rk hkk kkk kkk kkk kK
DRB1*1410 e e KKk kkk Rk KRk Rkk Rkk kR Rk Rkk Rk Rk WAk Rk ok Hkh KRk KAk kkk kAk Rk KkR kAR Kkk KRR KRR KAk Kk
DRB1*1414 e Kk kk Rkk kkk Rk kR kkk kkk Rk Kkk Rk Rk kkk kkk KKK Kk Kk Rkk kk kkk RAK Kkk KAK KRR KKK kkk KRR kK Kk
DRB1*1415 e e kkk Rk Kk kkk kkk kkk Rkk Kk hkk Rkh ok kkk kkk kkk Kkkk kkk KAk kk kkk KAK Kkk KAk KRR kK kkk KRN KKK KKK
DRB1*1417 i mmm e KKk Kkk Rk Kkk Rkk KKk KRK KRR KKK KRR Rkk Kkk Kkk hkk KRR KAk KAR Kkk KRR Kkk KAk Rkk RkR Rkk kkk kkk Rk
DRB1*1418 e e e e KRk KKk KKk KRk KKk KRk Rkk Rkk Rk Rk Rk Rk Kkk Rkk ARk Ak Rk Rk Ak Rkk Rk ok Rk Rk hkk Akk
DRB1*1422 e e mmm mme ok kK Rk Rk Rk Rk Kkk kkk kkk Rk Rk hkk Rk kkk Rk Rk Rkk Rk Rk Rk Rdk hkk hkk Kk Rkk wkk
DRB1*1423 e e e e kK kKK kkk kkk Kk kkk Rk Akk Rk Rk Rkk Rk Rk kkk Rkk Rkk Rk kkk kkk Rk Rk Rk kkk kkk Rk kkk
DRB1%1424 RS ————— o, S S T R T T T T
DRB1*1426 e e e e kK kK Kk Kk kkk ok ok dk Rk Rk Rk Rk Kok kkk ko Rk Kk Rk Rk Rk Rk kkk ko Rkk kkk kkk
DRB1*1427 e mmm mmm mme ok kK kkk Rk ko kkk Rkk kkk Rk kk kkk kkdk ko ko Rk ek ko ko Rk ko Rk ko Rk Rkk kkk Kk
DRB1*1429 e e e e kK Kk kkk Rk Kk kkk Rk kkk kR Rk Kk kkk kkk ok kkk Rk Rkk Kk Rk Kk Kkk KKK KKk Kkk KRR KKK
DRB1*0701 B o o e < B e Tl S
DRB1%08021 === === === === ==C C=T === === —;e mee oo mm= —m= mme e mem mmm e e mme mme mme mmm e mee mee =T e e e
DRB1¥08022 === === === === ==C C=T === =m= === mm= mme mce s mem mmm mme mem s mmm s e s mem s mem mmm =T e e e
DRB1*08031 B e B o e e il Tl
DRB1*08032 e - KRk KKK KRR KKK KKK KRk KRR Kk KRR KRN KK Kkk KRR KKk KAk KRR Kkk AAk KRR Kkk Kkk Rkk hkk kkk kkk kkk
DRB1*08041 mmm mmm mmm o G CmT mmm e e e kR Rkk KAk Kkk Kk KKk Rkk Rk kR Rk kk Rkk dkk Kk kkk ok Rk kkk kkk
DRB1*08042 e e e khk Rk kkk Ak Kk kkk KAk Kk kkk AR kkk Kkk KAk Kkk hkk KAk hkk kkk KAk kkk kkk Rk Rkk hkk Kkk KAk Kkk
DRB1*08043 e e mmm Kkk KK kK KKK KKk KRk KKk KAk KKK KRk Kk Rk kR Rk KKk ARk KAk KAk Kkk Kkk KKk KkK KKK Kk Nk Khk
DRB1*0806 ok kA kkk kkk Rk kkk ko ok Rk hkk Rkk kkk Rk hkk Akk Kk Rkdk Kk Rkk kkk Rkk Rkk Rk Kkk Rkk Rk hkk Ak hkk kkk
DRB1*0807 mmm Kk kkk kkk kkdk kkk kK kkk Rk KKk Kkk kkk Kkk Kk Kkk Kkk Kk Kkk Kkk hkk KRR kkK Kkk Kk Kkk Kkk Kkk Kk Rkk Kk
DRB1*0810 e e e e Kk kKK KKK KKk KKK KKK Kkk KRR RKK Kkk kkk KRR Rk kkk kK kk Rkk Rk Kk kkk khk kK kkk Kkk kK Kk
DRB1*0811 Sk kkk kkk kkk KRk KRk ok ok Rkk sk Akk ok kdk kkk Rkk kkk kkk ko ok ok Rk Rk ok kkk Rk kkk Rk kkk kkk Rk
DRB1*0814 e kkd ko Rk kokok kkk Rk Rk Rk Rk kdok Rk kokk kdk bk ok kkk Rkt ok ok kdkk ko ok ko Rk Rk Rk kkk Rk kkk
DRB1*0818 e e e e RF ke kkk ek Rk KRk Rk Rk KR kkk Kk ARk Rk Kk Rk KRk ek Kk Rk ke Rk Kkk ko Rk kK ok
DRB1*0819 mmm kK Rk Rk Rk kkk Rk hkk Rk Rk kA Rk Rk Rk Rk Rk Rkok Rk Rk Rk kkk Rk Kk Rk KRRk KKk Rk KRRk Rk Kok
DRB1*0821 o mmm kKK Rk KRk kkk Rk kokd ko Rk ok Rk khk Rk kkk ok kkd Rk ok ko Rk Rk Rk Kk Kk kkk KkK
DRB1%1001 B s T it T, SIS

__,SS)__
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DRB1*0101 GTG CAG CGG CGA GTT GAG CCT AAG GTG ACT GTG TAT CCT TCA AAG ACC CAG CCC CTG CAG CAC CAC AAC CIC CTG GTC TGC TCT GTG AGT
DRB3*01011 i i S o il i i T ey —
DRB3*01012 Bt i il e e T ——
DRB3%0105
DRB3%0201
DRB3*0202
DRB3*0204
DRB3*0205
DRB3*0301
DRB4*01011
DRB4*0102
DRB4*0103101

DRBA*0103102N **% %%k Jkk hkok dokk ®kk *kk *hkk hkk *kk Akk Hhk **k KHo o mmm o e

ko dekk ko

ko kk kkk

DRB4*0104 e e e e oK KRk Kk dokk Kk KRk kkk kkk kK KRk Rkk Kkk kkk Kkk Hkede
DRB4*0201N mkk kkk kkk kkk KAk KRk KRk Rkk kkk hkdk kokk dokk Ak dkk kK Kk kkk khk hkk Kkk Rkd Kkk kkk KR hkk hhkk hkk kkk Kkk wdkk
DRB4*0301N KK Kkk hkk Kk __C CoA === mm= mmm mm— m—— ——
DRB5*01011 === mmm mmi —mm mmm mmm mom mm mm e o e
DRB5*0102 e e e e e e e o
DRB5*0104
DRB5*0105

DRB5*0106 e mmm e kkk kkk KRk Kk KRR Rk kR Rk Rk Kk KRR KK dkdk Rk KRk kkk KRk Ak kkk ko dkk kkk ko ok kkk ko

e mmm ok Rk Rk Akk kkk kR Rkk Rk Nk

hkk kkk kkk kdk dedkk ok kkk dokk kkdk kkk kkk dkk kkk KKk kkk kAk

DRB5*0108N === === === —oo moo mme e e co moo com mm o Gom =G mmm mem Amm e oo mmm —oe

DRB5*0202 i el Sy c M E U VN

DRB5%0203 === ——= —e= Fkde kdkk dkkd ok kkk kkk dokk Rkk Rk kkk dokdk Rk Rk ARk KRk Kkk ko ok Kok kdk Rk khk Rk KRN hkk kkk ok

130 140 150
DRB1%0101 GGT TTC TAT CCA GGC AGC ATT GAA GTC AGG TGG TTC CGG AAC GGC CAG GAA GAG AAG GCT GGG GTG GTG TCC ACA GGC CTG ATC CAG AAT
DRB1%01021
DRB1*0103
DRB1*15011
DRB1*15021
DRB1*16011
DRB1*16021
DRB1*1603
DRB1#03011
DRB1%03021
DRB1*0310
DRB1*04011
DRB1*0403
DRB1*0404
DRB1*0406
DRB1*0411
DRB1*11011
DRB1*1102
DRB1%1103
DRB1%1201
DRB1%1301
DRB1*1001
DRB3*01011
DRB3*01012
DRB3*0201
DRB3*0202
DRB3*0301
DRB4+*01011
DRB4%0103101
DRB4*0103102N
DRB4*0301N
DRB5*01011
DRB5*0102
DRB5*0108N
DRB5*0202

__‘1()'_
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DRB1*0101
DRB1%01021
DRB1*0103
DRB1*15011
DRB1%15021
DRB1*16011
DRB1*16021
DRB1*1603
DRB1%03011
DRB1%03021
DRB1*0310
DRB1*04011
DRB1%0403
DRB1*0404
DRB1*0406
DRB1%0411
DRB1*11011
DRB1*1102
DRB1%1103
DRB1*1201
DRB1*1301
DRB1*1001
DRB3*01011
DRB3*01012
DRB3*0201
DRB3%0202
DRB3*0301
DRB4*01011
DRB4*0103101
DRB4*0103102N
DRB4*0301N
DRB5*01011
DRB5%0102
DRB5*0108N
DRB5*0202

__4]:_
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DRB1*0101 ACG AGC CCT CTC ACA GTG GAA TGG AGA GCA CGG TCT GAA TCT GCA CAG AGC AAG ATG CTG AGT GGA GTC GGG GGC TTC GTG CTG GGC CTG
DRB1%01021
DRB1*0103
DRB1*15011
DRB1%15021
DRB1*16011
DRB1*16021
DRB1*1603
DRB1*03011
DRB1*03021
DRB1*0310
DRB1*04011
DRB1*0403
DRB1*0404
DRB1*0406
DRB1%0411
DRB1*11011
DRB1%1102
DRB1%1103
DRB1%1201
DRB1*1301
DRB1*1001
DRB3*01011
DRB3%01012
DRB3*0201
DRB3*0202
DRB3*0301
DRB4*01011
DRB4%0103101
DRB5*01011
DRB5*0102
DRB5*0202

exon 5 exon 6
220 230

DRB1%0101
DRB1*01021
DRB1*0103
DRB1*15011
DRB1*15021
DRB1*16011
DRB1%16021
DRB1*1603
DRB1*03011
DRB1*03021
DRB1*0310
DRB1%04011
DRB1*0403
DRB1*0404
DRB1*0406
DRB1*0411
DRB1%11011
DRB1%1102
DRB1*1103
DRB1%1201
DRB1*1301
DRB1*1001
DRB3*0201
DRB3*0202
DRB4*01011
DRB4*0103101
DRB5*01011
DRB5%0102
DRB5%0202

_”42__
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HLA-HREOEASE) FhEHLADSAE S

&1 WA

JEERERER, REY

ZL®IC HLA-D ¥ 1 ¥ > 7 3HLAZE O 2 TIIBED
MEEIIFEEEIERT L) SIIFATH DEER EBIGEETH S, B, FUT Y OMBOE
THH>ETMPREEHER CRBELEEETDH BWOLIIZ. ThEEHLSFRWL, ZTEZ#-X
5, ZOFENIBEVENSNTF Y 2 v #E OB T, WIZE2 & B 20D, FESOHLA class 1T
BiiNAZERT o EEICR T\, BUERT. RIR cDNA sequencing DFERE A2 &, HH T HITH
BLoTAX T E2RBTHRITLUZRDIZ, —H”Z LD A X, KA (Z OESARHED =D D Mg
7 TFRICHFOHELT, Yr7a0RY X EEN. # ERNTFEWFE) EEJTLIRENERLLKATLE
EHAREE]L), EREE. NVT  HEBISE Tz, AULRLW, . MARERDOT T,
e HLA-D¥ A &> 7 OFt4E

Mo, REETZENK
VHEBEESESET — 2
Taw T EBELTDED
ST&ER, ZOM. Fn
Bl-HELWERRIT.
DKT27z R D= &,
Dw23 (DB5) 227 I X%
—L7EZZ&EL50VTH
%5, BRRTHLLWLWMED
T®H 5, HLA-D REHA
A AMMEE LT, FAHER
ELREIYAYE M
. 18 (KT1H» 5
. KT18: EBV iIZ X D #RIL L

BOIRNT, TOEEDDOSKENNZD BE ZHDITDWTIFEEICLZ DV, LKT2. LKT3&
DIEofhs M, HERBROAHADERKIZT MAEINTND), =720, FEEMICES TRIEL
R HERS AT RICAHEON ST 0y U HvERk FEWABLDREABEFELNRWY, &2
PRI > TWAHEAR., Tho 2ROEENYSE KT17 5KT6 D 6RISEHEFEORELZFAEL TR
WELTWAHERIZ., ZOENMHZIFEELELL. &K DIELEYAETHIBRTH 20, EFEHAFETDH
gLz, k¥ vE2E VFUTE—ERKL. LENVWR, T =) RIZ/AKEREEE (B BH
ZTOHE, bbITEOY ORI ZAZHNTND, HMEFR) KXo THRESI N, ©LAYYEmA

BB Z L3e<bhoizng, MRS TS INAZREMPTH D, KT14 (DW23) X, BHED
JD—=ANZEASNEI N, &I, M1 FUTICZ ZOARYyFMLCOIY hO—)LE LTS TW
T OMBINE -S> TWD EENWT, 7o THiz 2B, HTICKRODREEZRL I ENBRDM o7,
<THTH3F LTS, DKT2{3DWiZDw (offitial designation) Z5F-#% L 7%
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Mol

Z ODKT2ZHfic LT, FAOHLA-DHFFEDRE D
HWEZEDHD THEHIZRDIE S THEN,

1. %88
HLA-DHUEIZ. MLCRET bbb, Mm%
RBRNZEOHMREZREGIEEL ZBRICET 5 THIK
DINHEFER G, 2RET S HRELTERES
(1),

MLCZ1T O BRIZ, Z#H OB IMmER D —75 2 H 35
fa (A1 h<A L MBS THEEZB L~
FHUSWK D ICE L - Mf8) . bz EBUBOE
XRIGHE L TIFS & Z ORI OHLA-D
FURITH 9 2 RISMIIE O HHE- T 22 Z & a8
T&E%. IN%one way MLCEIEXRAY, F Done
way MLC {ZBWT, HLA-DEIZBEI L THREFAH
A7 b OBMERZEFIFEMEE U TR S DATHLA-
D¥AE T THbB, ZDOMLCTIIHNEMEE R/ U
HLA-D% 1 7 %D RSB BB 56 L7200,
HLA-DREH A ZMIZHLA-D ¥ 1 ¥ 27 OH
FMl el TREINEZI ENSBHTC
(Homozygous Typing Cell) & XiZh 3 X >z 7=,

HTC (Z£DHLA-D¥ A 7 %#aak$5) i3, 0¥
A7 E2ANTOIEDE bax)ZMLCTHIB L 720
B, ax KXo TR Ihs, ZoBEEREEFIAL
THEET 20, aall K BaxD RKIITEE FIZ0TH
MO N (1T LARIR) DT,
BWE. B & SRR (ab,ac,be) &&= FEN
MLCZ1T> T, BEHICHET%, HTCR FtIC
SORREEDOD DFETIZ. HEFAMOFH (ab,
ac) WHE L. Z OB FFRBERIMLCIZ0& 257
DTh5,

W& ZHIBOTFHEAHTCIRL O S L7572, W
EIRIFEOFHICIE. BRI EL/16E WO BV
THTCASHHE L. ZHIZHLA-A-B-D \TO¥ 17
CEALTERETAIHRATHBIENSTH D, U
DOMLCIZBITR 22, HBREEEWS, BAL
SFHEONNBFEE S0, HEBHFERIOMN
MS5IRVWHLA-A,-BY¥ T ¥ > 7 %2 %375 T, HTC
ZADVWAITTLED EVNIBETH S, 50T
DD HLA REYA T— b 2K KEAMLC THRE

ER-R

2. faEh

19754, BCROMERT I —TNEehnZ B!
EOLHICODREMOT O EDLEZITIHDY
—27 3y 7HE6 RIEEREGES Y- gy
TR Lz, EOONZHICTHAEZY A 75
Z & &, HTCONRIVHIREIZ N § 5 KIS (FHEIR %)
WD IRAFY TG, 6 EEDHLA-DY S5
A —, DwlMhH6DweDINIZi > /=, HATIE.
JEEX, HREKR, BAV 25— HiEA B
RERERKR, KEAZEHNHTCOEICEFL T
7z (2)o RBILBERZFCHEELZETH 5,

IR RERFE LI A E B R S
ZIBFE LT, 197541, LERZESE T, B
RFEFERMREZES EIFDDOH-> 7= HAZEODL
ENBIFELUTEMEL 720 KREZEBERERIZ. 28D
ML EDNADHIFEZ L TWiz, YERE, Y ZFiT
S ZAUMIE IC BB/ 01 K22 2DNAME:
BENTWT, FEMHOREIZDNAKE K ZE X
ABTEOITEZLNIZDHDFE, WML ZEMICIT
BREENZWMAS, EEBHECHENRD > TREE,
PRELI SR TH D, TEREOKE ST
HARFODNAGRZH- FIF O TChL—XT52 &
KXo T, UZRZHEINTIZL ONTO1 REED
M EDNAMNFEET H4% Z UM E 213,
ZORBICAASEZI NI RUTHEELTVS
72T, BREFHOEDNAGRDO-DIZEZLZ BN
bDTiRRnwEWSEERZH L= (3,4).

BB U 7= SR OMARBIRII = DO TS0 >
7 b, THLAOEBE LK) & TALGOERKREH]
EEEDDDH o, BET D EHEZMSHIEDS
O x7 hOEBDESISFT, SH-FIF L 2o
FLWHEE HLADYAE L ZEE>ELL
V) NRBEIROT, TOWRRIRETLIdICEN
O *H-FIFUNRE/ABDENWSHIBHAED
NzDZEES,

-
-

2-1 MLC
MLCOFHIZ. ZFEDOADZ Y v 7. JUK.
ARHBEEICFIFIEZZZTE, H5I13. gl



HEED RF—BROEZDOMLCY AR v FF
A b EALGD Y 2 )NERRIB S MBI E 2 E L TW
7o FADE o=, YEFOMLCIZ, 5mIDF A bF a2
—TOHFT, KU 2INEREFED > N8k (%1 b
XA CAUEY 2NER) & Z22mlDEHTRET
SEVIEFIIRIOBRKRINI AT LATH S, Kl
IZRPMI16401Z @b b BFIMEZE15%MA 7= 6
DERANVD, BEOHEKIZHNT, EEICFHON
M5 RIRIIS HIEE o 7z, ¥ 5 HEIZ, SHF I P
TINIVATINILLU T, MIICER DA N/ HE K
WL FL—aho b5, FDEFree®*H
ZRR< DT, BikEZEMF > TWiz, RIDA-RETF
A—TREFEFTRETRY, TI9XAFv I EH3T
LFREDFTHRIELZ, LIEDH. B2ERY FT
BWE > TRELE, STHCITRAERY T >~
T TERY, KRERBIRERKL >k, &L
DOEBEWSHSIRET DRI, 3—0 vy /NTHRES
NTW/ZMASHII (Multiple Automatid Sample
Harvester) Z#bBlEo/=, ¥4 70y 45 —7 1L —
&> 7z, micro MLC (fERED /10D R 7 —))b)
xR U - i eI E Tdh 5. MASHITIZ, —&
2% (247 x)b) Z—EIZEIXL THHEL T
Nz, ZTOELEXORKENI. ®IT. B v=a7)b
BHnD, A— MY F v VHICEWBRZBEFUL
S5WVREMNS ., BHEEDHarvester b R E DS
MASH (MACHE WS it H H %) EED SR, MLC
DFEHIZ., TOHE<Ebo TR,

-
—

3. ¥11A

3-1 HTCOUNE

REIOHE 7 RERERT—2 gy FICEG T, BE
ANDHTCIR L IZE=E 2 HIT TR HAE. —Didn
EZHREBOFRBEI N L. 20800 & T O FKIE
KHhzET, FEEOHLAZFAXRIETH S
7o ZO20FKEDOHNS, 3 FIEAFEBEDOHTCH A
Dol (KT1, KT4, KT5, KT6 ) ZDENZ. &
BHEEZEOXHEMNS 2 EEOHTC (KT2, KT3) %
ROUH Uz, BENHBO—H EMLCTRIGL
RWBRNA NI ENS, TORBERRELZ
WETH D, KT2EKTIOWHIIZTNZTN, £z
EZ. WEZORBMRIZH - =
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3-1-1 &%
ZITERADBESEFETIZ A RZREILTL
£ -7, HTC (aa) ZHIFEMAE ((aa) m) &L T,
MLC%1T95 &, HTCERUDY A &2 AT OIZHED
RIS (ax) 2, BB E RN, & FU
EoTWE, &EZAM, 2D ax/(aa)m D IN01IT
BoiEholz. BEEFHEFIEMEET S, BiER
D5 0 %FEWRIEAN, ZOHTCZIHT 57-DDHK
W (ax/(aa) m)MLCTHTL %, ¥ b1 240
BARA53 78 7= DI R AY x 2 8% L CHEmE L
TWEDONEEZ, TONERRZDITLZD., B
ExEFZOLEN TNTREZSZRNERLD—
HEICHATUE> 2. RIFEAMAL Z mitogen THIWE L
T, (aa)miTBFEL W EZ2HMhD0 L=,
BEAQHIC TULMABERTERVWERTH 120
12, A OBDPNIIEL SN BEENIIEEITRIC
2oz, LIIGK LT, HNDOBHHRET. AL
A (BIEKXR) A, ax/(aa)ymid. K& (HLA-D[FE
BMOBTEZRIRBEEHOKGZESE) TN,
BRI AT VRARIR) BOEEVWD Z &
Z, BmINTWL0OZMNWT, ZORFOMS—
WFZTIENTER, £, 2O EIDNTS
NERILDBFIZASTBRN OO, o> THFHAT
Wiaho=8WnwiEEES,

3-2 HLAD #4M4E> S DORta
E£DS5NZ6EOHTCORFEMEOBERZRD 572
DIZ. T AEDIBED )NV (50 AN)
BT URISOHBEREKICXD I IA5 ) T %
frolz. TDWER. KT1EKT3NFE—ORKEMEEL
T (&lcDwlb) 75 RA&Z—ZBR L. fld 4 i
ZODODwWISIZIZA BT, BEWIZHIN L -BERICH S
ZENbhotz, £-HTICHITHEZY A 7 LIk
BONRINTHONEREEALL, ZO4HED
55, KT2IEDKT2& U THRANICE DM > /ZHTCT
%, KTS5IEDHO (##DDwl2) Th b I &I
bnolz. KTAEKT6IZ, BRIEDED K D IR EM
WET 203, AHOX XHKL /2. ZOHTCZN
— 2L THARZBIBDY A > 7 OEMEZHE
T 57012, HAHAEILE 7 BIHWScellular
typing IKBMUL 7%, WSIZBINT 5 Z LITX> T,
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International standard Z | TZ %,

3-3 BRYIOEKEEBEESET -3 v (HWS)

Z D% 7 [EIHWS T, pre-workshop &ML T,
WSIZHEH§ 2 HTC % K¢ B BEH Dreferennce HTC
(Dw1-Dw8Dkey HTC#& 2F#2vial) TH LN LD Y A
TTBHIENBHBOT SN TER, Z Dreference
HTCTR®RLZ DHTCZS 1 FL T, 51T, AFD
WSTHD —EFALT LT, BAIDOHD DGR
WD K=,

HTCE U TIiZKT4 (TW529) Z#HL7z, X b
VBB T, OBDXD L IARHTE =M
5THD, BERINZHTCORIITFHEZENTEBL
HEEO, 1x10°cells . LMY T Ta—
ISR ERRIZTH B, 200mlORILE 2 » A
BB TOSELBGVWEHRTERNVWER, LiL,
order ZX<HATHD E. JROWSIZIHA T, &
INELSEBNVWTHo-, WSOEREIZ, HHM@O T
IBNZ EEPRBEITIYAY —L, #F. 60 vial
(5 x 10%vial ) ZHi L7z, STACINTIIRD 2
o7z b UKKTAIMARIZE SN TEZWSHTC
DOty FOHFIZITA > TWisho 7=,

AEODOWSIZIZ., 69FEEDWSHTCAH2 vial § DJF
Wk, ZO1ty baffisT, 4D HTC TH 1
THEADINRIVIONERLZ ODHTCHH L2517
L. BOD 1ty MIFFBRIHEATA MYy 7 L7
WSt2¥—DZ LEFARN, ZDOYE, FoT
A hTIEKT4id. DwITH 2 Z EMFREI N,
HRPDORLIENEEY A T L WSO T — )5 —
5T, KT413ED HTC &bV S AY —2ESan
Dz, BMMIICRBIZ o2&k 575, HLA-D H 21
3. PEFOBOFEREELFLC T, 2 DL Lol
BEIRDIZNER HTC) BNEOMBERNE, KR
INBN, 7ZM5, RIZ KT4 28 new TH> Th.
ABEEINmho725%55,

3-4 HAD #1EVIDEE

HLA-D # 1 E > 7 D&EM&T—)E. BHEDOMLC
Z, RIJOARYFTFA NS, FLETICE
WA BIETHo/z. LL, HICZFNIF E 5
ATENICHERTE S EIZE X TEAICIZZD AN

o

BRADREEEZ/RS ELEL TWiz, T2 5
IMMTH AT, FERITHEA TS LNFEREDN 2
DHo Tz,

U&DIE. Sperm Lymphocyte Culture (5), Sperm
IIMHCIZBI U T haplotype exprssion TH 5 Z &,
class MZREL TWBHZ &, MLCTEZDOTHIEZ
S5 Z &% M5, HLA-D hetero D& h D¥ET
TH, —ADONTOFA TZHLA 7 OFifiE &M
BTHRWTLZAIE., HTIC LRS00 H#
faiZ72%, HICEFEMEEIRBRABFIZZ<IANDS
Mo, MEFYAE ST OHMEREDLDITT > &4
BDRITNRIITE, EFEHIARKRENRDS. L
NLERLEN> T, T KT SH1ICHLA-D 1 ¥
SUNHEB LA S0, B TMLCZRZ
TIENTESDIE. AT A MU THEREL 7225,
ROBE., BENEU TENZEWTEZ DTN
STZDTERFTHREL /.

ZD®IZI&. EBV transformed B cell line (Bl
) HLAD Y1 E>TDMEESZ T AL D, EBVIZ
Ko Tt FOBHIENEHBHICKETETWAEZLD T
b5, BEFIZHIS 20, /> T, HTCZ LTI,
FAE S THOEIEITE S 2 &S BEA,
OHRICIIARAENTOEZXISICES, LL, *
27578 oz, ZOKMBEIXEMD THIREICF
FOWEBEKIEZRYT. HLA-D 1 ¥ 2 I3 %r
TZixn o 7zht, BRIREKRL S NZHTCIEZZ D%,
HLA-DfEI D i AL ERRFTE. T £ F 00
KBTI 2 I 2N 7 Ofif s F R OB T ORAE
ELT, RRZEDTERWEEERS =, MAD
RitZ M > TfTOHLA-DOY 1 ¥ > 7I12id. PLT
(primed Lymphocyte Typing) &I S H S5 —DD
WNDH oD, ZHUTDNTOFADETD D IZHIT 5
N5 (6).

-
—

3-5 7@ HWS

% 7 EIHWS (7) D hEw 713, HLA-D ¥ 1>
TDOEBED EIZ. DRYAE TS B
ETH%, WSHTCHEH & ZDOWSHTCTDY 1 7' X
NS DF AR EEFLMETY A TT2E
&> T, DwIDSDw7DZFNZNICIEEITIE N
BAfRI1C®» 5DRY { YDRwl~DRw7ZHE L /=,



7272 L. D&EDROREFEIIFE —TIZ/R W ATREMEA,
ZZTHEZHLTW/Z, DRAMDwWAEDwW10&ITH
BEINZENHEINTNS, o & HDRAsplit
T 5 EMEIFART D, ERAMCERNH-ICE
X, BHEO RF—BROZDOIIE T ENSHE
BEhsAHUL. DIYAME T OEEENEEITEN
SIEBRTH S, DREES> THDNED EIFRS
BNEWDBEEBENELZZDTH S, HLA-D
AT OBROERBRROBERTETH VAKX
D Mo

4. HEEM: $£8E HWS H 55 3 EAOHWS
4-1 BAEANICHIFS DKT2 £EDKT3(DYT— Dw15)
%8 [E IHWS NO@ET, F1u>u—IVh3
I & thrombin Z D> 7= BHIfE DML ek BiEHHE
SMENEZEICEDT, Beell VA E T OREN
REBIZEED., RFEICEKR L, TOMR, Tk
DOFFLU~ZKT2ODRY 1 ¥, DRATH 5 Z &,
DKT3%7 5 A% — (KT3& KT9 )bDR4 &1 7 X
N5 ENbMho . NRIVARIZBWTHREERT
HoTz. DKT2 &5 14 T INMEHBDKT3IE S 1
TENMEHEINZ<DRAEY A T INT. ES8
| WSIZiE, HTCE U TKT2Z2H L. ZORE%E
WSDHTC & Hilii# T reform U T, FEEL (8).

4-1-1 ER

Z O 8 [E IHWS TDuty& L TREE 65 NZWSH
AETE. ZTEH5 AU LEZEOREEZ10KE
LW HADOHRZEH L ZEDOO THBRENZD
DFE>7. LL, BAWSOEZEZERORERD D
SEZEMNS, TOVNIENEHTOIHHEIND
DIZH, bIOEBNNH . FHOBITIIEZDD D
T, TTIDIA T EINTWB )NV DOFKIE %W
LTEDTHES 2. INRIVEEENERT, £EIC
SHELTWEOT, JtiddtEE,. mIEEMRET. £
EHAFMICREE > 2. @ifAA 5 XK iR
(200ml) IZRPMIZ100ml. /XU > ZMA. il
EZFORICWNTEAR., il &8k % EHITK
BT H5DIETEAROMITZ. EW50H, 12T
WREENL TAKRTES TL %, BHIIAHLN
BB L ELMEIMLCTRG LRV, T &R
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ENSDIIITHREL TN Z-DEETFEMN
NMERhOEZEDH D, dtHEICIE. 3HOE
fmAid > T, —HTRED ENRWEZD, fJHOFIM
3. ALRN S EBEREOHEEIAREIT TEHET
EBHEVOERMOFINEEENWIBNEL TS
S TDF 2. ERITHB =R Zo 7.

4-1-2 HLA-DKT2

HLA-DKT2i%. Z D% 6 EIHWSEZD T L'WS
B & %2 5 7255 1 BIAOHWSIZB W T HA AT H
K3 2H L WDRAREE D FREMEDO—DE U TN

BELRE. LML, ZOWSIEBAMN, SICESXE
THLA-Dw& UL TRRINEN> 2. TDRBORKE

BE2ERNTDHEUTOLDITRES, IIUDHIIDRAT
& HDKT2%2Dw7(DR7)IZJET ZHTCLBEE DT %
EVIFRDI AU —RNH o7 (8), KIZDRABE
D¥ A7 D—D&LLTHG6 RIHWSEBAR I N
Dwl3 L EBBIRICH 2 LMFICHE I NZ(9),
DKT2N\7 0¥ 4 72— KR§TS5DRpFEDwl3
NTOFATHRA— KT BZE0H5FIE. ZKTER
KEhiE LR U E WS MFOMEN I NITHE, T
DFEER. DKT213Dw13TH B < DAIZE -2
IENRWN(0 ), FE=[FAOHWS®DD-typing study
2B W T, H.FestensteinB L DLz
Dw13HTC (JHA, FLEF)ZH W7 A MK D,
F 41X, Dw13EDKT2iZ MLC IZBWTEEZ S Z
LEHRLE 1D,

EZIAMTHD, TOH%DwWI3ZI— KT
DRBI1 allele’t 2 #8338 (DRB1*0403 &~DRB1*0407)
HBHTENFEO-, MFEDOEYNT. 73 /BB L.
86FBE D—EAMNAER DT T, MIFA—THV,
DKT2% d— K3 5DRB1*040613/1# & —&Fr
(37%&/). HEL 2EMIETRE> Tz (12), 3rd
AOHTT A M EN/JHADDRBLHY 1 7i&
DRB1*0407 . DKT2 (DRB1*0406)&13. —f&fk
&S, 73 /EBH—&fE S DKT2 (DRB1*0406)
LDRB1*0403DB%ZIZ-oEZ D I®5LDIT.
2. DKT2 (DRB1*0406)% fl##ifz. DRB1*0403%
AT O (/DRB1*#¥1201) WZFDYANZ AL &
4 ZMLCOCD4 blast 27 0 —=>%7 L,
DRB1*0403 HTCZ > TWiah > =7z ®HTCH
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MLCZFERICTERN D TH D, TDRER.
ZTDTIANKLVHEHETHSDRB1*0403 %585 L
s, BAEY i Tdh HDRB1*0406 %583 L
T, WET 57 0—> % 3EBINLL /-,

HLA-D¥ 1 7 DR/2 54 ODHLA-DFREY A A
Z BMIREMRICH T 5 2 s 07 o— > O R EE 7
O—>2Z&ERERBRS>THBY, ZOROMLCA,
DRB1*04061Z%9 % polyclonal ZEETH B, D
F0DYATORRBRD ZHHMMLCEEDSIRWT
LEFEHLZ (13), 2T TVUIDY A T &I,
HTC 27K & TAHOMLCTHR® 5NZDY A T D
ETH5,

DRB3 (Dw24,Dw24,Dw26) 1Zf<. F£7=. F
D7 00— )N )V EDDRB1*#0406 & A &
BRI U. 10 1 OWnBERERLEZDDIZ. —
DHaholz (13) > T. ZTNSDPLT Z O—
> T DRB1*0406%ELLK¥AT7THZLITE
BWZ ENbMMho 7z, MLCIX allogeneic 72DR%} T
IZX9° % poly clonal 7ZXHEETH V. poly clonal TdH
5ENDZ LW, clone DHLAIZ XS % iR Bt
MERTHDHENDZETHD, cloneld. Hi# DR
SFET. DEVE—OT U )VEWE T E2EHTS
ERELRNWENS ZETH S,

4-2-1 Dw15 subcluster SC1 (HLA-DPw5) &
SC2 (HLA-DPw2)

B, IME T VAR AT b BHLA-D
genotype aall K 5abD KJRM0IT/R 52T &, bb
ZfullE § 5 EHHBREERIGZRT Z L 2R
o ®BAAaall X5 HDaaDRIin%E 0 &L Tk,
EZANZIDaa il L DaaD Kt d. MiHHIIE MRS
BRICHBEORBRSBRNIEND =, FIEIDYT
(Dwlb) TV I AL —INBHTC%E 4% (KT1,KT3,
KT3B, KT9) RDIFTWw3%, KTl &KT3id. W&
ZHEIBOTHTH D, KT3B (KT3DHE) EKTID
WEIZIEmMBETH S, T DS HDKT3, KT3B, KT9
D=FMTMLCE1TS EKT3 &KT3BIZBAEWFETL
<R LURMho7= (SC1) 2%, ZOmME EKT9
(8C2) LWRAAMEL T VAR ALY T S
MRIENR SN2 (14), ZTOKT3EKTIDRE D
MLCZ%PLT (KT9 anti KT3(anti SC1) & KT3 anti

-
—

KT9 (anti-SC2)) Z/ERL THITL 7z. FHHOD
HTCRHLA-DY { 73N/ T ¥ L)NR IV & HiF
BMfEE LT, 147 L THBE TS DPLTD
KIGEDZ 1 & 2<HE LMoz, MENARL
ZOPLTHAMLCOFIRE E_0FHFE) 560
ThdEMELZDIZ. DKT2 HTC —f (KT2 &
KT13) IOMLC% ZOPLTORGMHHAL T<h
M5 THD, HIEMNSCL, BEMNSCL &SC2,
MLCTIZ KT13IZ X BKT2D IiHZ DD i
WCHAREICEL RS, T2F LXKV T, SC1D
BEN60% %A Tz (14), #>T. SCLIZH
ENZBITBZOFRROEERY A TDO—DOTH
ZENONoT. RRELEHRICLD, 5 DH
JFIZHLAE B L TWB Z Ebno7=(14),

4-2-2 HLADP (SB) #M1E>Y

% 9 [EIHWS D Cellular Typing ERFIIZHTC I2& %
HERNZHLA-DY T E 7 OWSIZIA. PLTZWS
WCEDTER, ZOPLTWSOWS PLT Mg Dz,
#MIEHISB (DP) M (HiSB1n5HiSB6% % 2 F )
NEENTVEZ, MIEOEKIZ. SBORRETH
%Shaw 573, SBZ[FIE L 7= BRI > 7 PLTHIfE Z
DHDENIERTH S, TOWSD duty& U TR
BEOENTANU ELOFREZZDFREZ10KKEESY 1
T URER, BRASCLIZSBS (DPw5) &—HT 3%
Z &, SC2I1ESB2(DPw2)E7 B Z Enibho /-
(14), BiE. PLTIZEL BSCIZDWTORF D #EH
ELTWZBZEIE. DPORESIITNAENS B
MLCZERT 5, TODPHIFEIIPLTTY 1/ T&
%5, D2HTH5,

4-3 HTCICKBHLAD #/4E S

%5 9 [MIHWS ®HLA-D typing WSIZIZWS common
HTC& U TKT11 (9w0610:Dwl9). Central Lab. IZ
X B First level testingiZKT3 (DR4-Dwl5),
KT2 (DR4-DKT2). KT13 (DR4-DKT2). KT14
(DR9-DB5) Z##gHi L7z, DKT2IZDWTIE, HilZH
WRAR7ZHDw13 & DREIDOMLCIZ R E LT, REARE
BENERD, RBINMo7/-, DR ICBHE L,
ReRMARMEL THRHELUZKT1413. First level
testing ICHB W T, DB5& L T H S 1 72DKB



(8w324) E[R—DDB5STH B Z ENRE NN,
DB5/% DB5D £ £ 3 17=(15), DKB HKT14%
2nd level workshop study IZWS common HTC& L T
BREINREN 272012, MOWSAZN—DX
RO NRN S D35,

4-4 3rd AOH WS[Z$1F%DB5 EDKT2

KT U — X DOHIZIZDw23(DR9-DB5) & L /=
HTCAS 2 & (KT12 &KT14) »%. DBLOHFIX
ZD2HOHTCZ2 E®H7=3rd AOHWSDD-typing
study TDW 7z, RAOEY L 7= Z ODWSOWSHTCHH
HEMLCIZBWT, DRY A THDRITHS5DD
HTC. KT14, KT12, HID, C.Wong, SYM437%, BEA]
OD¥EM (Dwl-Dwl9) OENIZHEI R N—
DD TAY —EFRLIZ(16), NRIVIZHHT S
RIS OHBIREIC L > TH ZOSENMILL =D 5
A5 —%BR L7z, DB5E L TRAICEEI N
DKBAIZW o TWhizWiFh &, 5 9 [EIHWS DR
TKT14HDBSICE T EEZLNZDT, ALEA
Wi l=N, TN%EZDBSVSAF—&EL K
(15,16) « 5ADHTCIZE BV T A —I3ELFED
B/ khokziS7 (17), DKT2& U TR
LU 7zKT2 EKT13HHTCRIMHEMLCIZBWT, ML
L= 55 —%2FMR L. DWwl3iZiZZ S A5 —&
Nixholz. NWRIVHEIZBITARBIZBNTD
Dwl3&—FLiahoiz., UL, ZZTHEbNE
Dw13®HIZDRB1% 1 7'& L TDRB1*0403 D
HONRNENENTISFRZB > THARHATH %,
DRB1*04072#DDwl3 (JHA) 2idb o7z Z &idb
MoTWD, %EHIE, DRBI RAIBREASZL O
HDIZDNTRINTWRND T,

5 NIVITRY
5-1 10th HWS

HLA-DFEIR DRFFEHRRICIZ 1980 FEEN SR E >
EHLWENSDIRSTH3DH D, B/ 7OF—
WHiERZHWEZHLABGFEY D 2D gel analysis,
¢cDNA 70—=>7, ZLUTTHil@y7 0 —=_>7T
»5, HICIZ &L % D¥ 1 E > Z1d. DR-DQHEEIE
IZd—REns THIRFEGIRZRIET 508, 20
HiEd, RENICDPEY A 752 EETERN
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L. DRIZIO—RINSEHDE DQIZI—REINDB
HDE, HHLTIATTHZEHTERN, TH
iz o—>2RnEy1YE 0 7Id. OIS %R
HIDEEINNEBET 2 RICHFENH >, 10th
IHWSIZ. Zh 5 0HFHEEZ EEKICL TTTbNn T/,
SETERESTEAIAMINDWSE ST, FEOM
HeH—d 5D TR, SR EWSITIER
BRIRERE N RIVICHE— L. O BHMifakkz L TR
ROEFEPLHMTHEONZT—YE2HETEDLD
WEREFE N, BRI/ SFIVIZ, T XTOBEA
HLA-D¥ { 7 #8535 107TfEOHTCZEBVIZ X D
HILL72bDTH B, TOWSIZX D, HLA-DFER
DB T M OBER &M OIETHE L 7= (18).
HIRERFTIE,. O—Ah)VicRhL Iz TRk, o—
S AEWSBHIIMR S RIIVICY TlF—4, Za—>
O 7 AN BEARERFRICE S RIGHEET A b %
FEHBHZEICELD T, MLCTHEET 5 THI
(CD4*) OKER/VI. DRBIEMZRBRTHEEZ
552 &. LT RIBREMEIZBWT, BN
BRBEEICEEOI/7O—-MERR0DM> TS Z
EEBASMILE 19). D 5 AMEY (DRBS3,
DRB4, DRB5, DQ, DP) ®E&KIZIZR 50U A
MLCICEBT 2 Z N7 00— DFEEITK > THE
Iz, EXE. Dw24, 25, 2613 TRl O—
& T, BRHINBDRWS2DHTH AT &L
THAREN, 12, DRB3*01, 02, 031295 Z
Enbhol, 2B 00— 3IDRB3 ¥4 7D
B72% "HM MLCIZHRL TWw5//nh 5, DRB3E
MAMLCICEBAL TWA ZEDIEMTH S, 7V
NI TBHIEH > THDNNL, RS THn,
ZOHAIZDODVWTIISESIETHRN, kK. 7
UIWVEHBMLCIIFETSHZ ENbMhD, 207
JJ)VEDNAY A B 27 TRD 5N 5D 5 TRl
O—>THATTBHETRN, B,

75 ANMETEBIR T D c-DNA EFIREN T DWS
MBI A — R T E > 7z, WSHTC% E#E}
12U T, DR-DQEMEIKICEET M ERT DR
FIMDOEDLITHREIN T D2, TORERICED
VT, PCR-SSO{%. PCR-RFLP#E &N D7z, Class I
DNA # A T DML I N TE /=, ClassIcDNA
FEFIREICEL D, HTCIZ X D #E X N/=HLA-DY
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147 (Dwl-Dw23) 3. DRB1 7 UJL&BBHhl

LIS THERICHD ZEnbholz, 7270,

DR2 B#N\7 0% 7® (DRB1 XDRB5DBEf%)
FHICOWTIRAIS IR, FEFNLATHNLD
MOFEZAVRDEL D RBINNDH B, 7=& ZIXDwld
(DRB1*0404, 0408). Dw13 (DRB1*0403,0407)
L —DODWIZ 2 DDDRBIMHIEL TS, L
HINGDODWEEMENODRBIEIZIZ, FBE— KX
A7 BES E86F/E O —EH /2T ITENA
H5, DWIANDWISND DD Y Y )LH MLCIZ
BNT, 2<RIELEBWERIZH 2 DM E D NI,
HBLMTBEOLNODTWBOMNS LRng, Fu
Ho5n, LML, ROBFITHSM LD, 73
JB— AR DBENHSMLCEERT S Z &21H 5 (13).

ZOEDIZLT, @EoEDLTERLZEIE HLAD
JE D fEBRICIIDR, DQ, DPO B HMEMAEFEREL., +
IMNLRBRIND Y 52X TBETEDL. EDREAL
DHOTHN, FEATSHE. MLC GGRIFIZEEAL
CEoTREBSMN) 2REIT., £/, HLA-D ¥ 1
BTk THREINSHLA-DW ¥ 1 7 (Dwl-
Dw23) 3. < DHE. DRBLEMHNMLCO E#%
S ZEMS, DRBIY A TS EIFTEET S, /2
M5, HLA-DY A E T RBHEICBVWT, 724%
BN Io/EVnS T ETH D, HLA-Z S A1
DNAY A VT NEECEnE2hN—1L, bo&
WY/ R —BIREWREE T %, HLA-DY T E >
TJWUAPLTY A EZIZL A, HBEIh, mhO®%
HEHRELU THET S TFOEVWERSTS I L
W BRI ENS Y DRTEVWAITSZDREIT
X» 2,

DB5i. Z ®10thWS B cell line /N%JViZ. DB5
ELU TR EIN/3rd AOHIZ BV 2DB5SHTC3
(KT12,KT14,HID) IZ& > TDhw23& L THKRRIN
7= (17). Dw23iZ HTC 2§ & T SHHLA-D ¥ 1
2T TROSNZREDDWY 1 T L85 7z,

52 Z74F—b
52-1 HEE1,/13

MOME S DOHLAY 1 TICHHD S EHITDONT
ENVWTPHREET, FAITHLA-A3-Cw6-B13-
DR7 (DW17-DQ2)ENWHNTOY A T2 RN 52

TN TWS, BEIOHREHITTIZRL TV,
BOBMKDOHLAZ Y A 7352 LT, ZOHR
BOESSNNE ZONTOYA T E2ZITHENTN
5 MR L, 3T, ABICUTHDR7IZLT
HHAEANCRENRY A T THhD, BEAPLHEA
DOHLAIZ DWW T OE@MN D720 o IR,
NS OHLA ¥ 1 TI3EANCE#ENRY 17T, K
HEAZRENRBDBDODOREZ Sz, EhE. bitE
HIZEANNS EREIFU TV, BRSBET
DR7°Cw6-B13-DR7IZDW T, HEE 1 E K RE
TRZNFZEBLWY A T TR RWI ENDMhoT
Efre DEV., BEREDEINZRZIZN S ZDIT,
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Fhi¥Duke University Medical Center D HEE T,
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RIIBMT D Z S Aichemotherapy Z H B 5 M Iz & <
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%1ZI3Table 1D & 5 72 EIREE D B,

Table 1. Barriers to BM Transplantation
Donor availability

Regimen related toxicity

GvHD

Graft Rejection/ Graft Failure

Immunodeficiency/ disregulation

Relapse

1.1 Umbilical Cord Blood for Stem cell source

Stem cell®Y — X & L CCord Blood3# % 7=
DIL1980FEMIT, T. Boyse 5IZL DR LI & /=
EEBIZIZIUE D, DWTH. Broxmeyer 512k DIn
vitro studies. enriched progenitor cells. increased
proliferation. more efficient gene transfer/s £1Z D
THFE RSNz, 1980FMRITUCBIZ DN Thh

D/l EZEXE®DHETable 20 L D122 5,

Table 2. Collection of UCB

®  HPCs are immobilized throughout pregnancy.

®  HPCs are present in UCB regardless of the route of
delivery (e.g. vaginal vs. C. Section)

®  Mobilization is not due to and effect of labor.

1.2 Related UCB Transplantation

19884F, UCB Transplantation THLII L 7= 55 1 4l
HoOB#ENf TNz, ZOFr—2 37y >a=—%
D10 DB DFITZ Dtk D M 24 L 7=
PIT, I0ERDOBIEDITRICEFELTNS, &T
HRWHITH S, Related Cord Blood Transplantation
DREBMITDNTIIIS4E DOLancetiC B I N /=
Wigner 5 D#iE43% % (Table 3), THEICEA TX,
HIfER DrecoveryldBMTIZ b XA LB L, Il /MR D

~ UCB& THEL =

recoverylJB WS, GVHDIZE Z DI Wiz E D4
#hHF 55,

Table 3. Related Cord Blood Transplantation

®  Engraftment feasible in children
®  WBCrecovery slightly delayed
®  Platelet recovery delayed

® Tess GvHD

HJE Acute GVHD @ ¥4 # & #HLA identical
sibling ] OBMT & HLAHURE 436/6 & /- 135/6 A& D
&+ BMT#%0.18+0.08 (n=74)
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BRERWY Z & 12, haploidentical UCB transplantationiZ
BT 5 GVHDFHA % T DR A 7xhaplotype 2t &k B 3k
THLIMRERKRTHZMNITE OGVHDREA D X IZ
BWAHD, Ay FHREHF Dhaplotyped & &
FETSH5GVHDD FHEAIZO0E /- 1dgrade 1 & R EE
(Table 4) THY., RIHBHEIERAND B LD ICE
A5, EEHBEHDIENOTENTIIRONSHED
HEHIREBRTH 5,

Table 4. Haploidentical UCB transplantation Risk of

GVHD
Disparity at NIMA# Disparity at NIPA##
GVHD Grade 0 — I 10 1
GVHD Grade II —1V 0 4

# : not inherited maternal haplotype
## : not inherited paternal haplotype

1.3 Unrelated UCB Transplantation

Unrelated Cord Blood BanksiZ19924F = 7 —3—
2 ¥t > % — DDr. Rubinstein 5 I2 & D 158 & 4.
BiES,000LA LB H M AREINT NS, 1997
#£{ZDuke Univ. & American Red Cross & UCLA &
Georgetown® 3 g THEZII U, 20014EF T
I215,000 unitsDWFE 1 2RI B FHETH D, %
D5 5Duke TIL7,500% BT 5, Coordinating
Center& U CEMMESH 5,

UCB Dprocessingld R D 3 step 5725,

1. Volume reduction



2. RBC depletion
3.Cryopreservation Controlled rate vs.
Mechanical freezing
DMSO=XHES
I DR TE H Ztable 517, HBUCHER

informed consent® 5% % table 6.1Z7R 9,

Table 5. Unrelated UCB Transplantation
Banking

Sterility
® Cell count, HPC, Cd34
® ABO/Rh
® HLA HLA-class I; serology, HLA-DR;
DNA typing
® HEP
® Viral Serologys (Mother) IgG class
® (CMYV Cultures (Infant Saliva)
® Family History

Table 6. Banking of placental Blood
Informed Consent Process

Education
® Literature in new OB packed posters and
video
® Talks at Lamaze classes
® Consenting session with collection nurse
°

Reaffirmation of consent after delivery

Major points of consenting process

® Donation is voluntary

® No guarantees that unit will be collected
banked or present if requested for use by
donor's family

°

Maternal blood sample (feedback of
positive serology results)
Preview of mother and baby's charts

Confidentiality

1.4 UCBDHERE

BIE®D5EMIZ1650 % f A Duke Univ. &
Minnesota Univ. Tfrbil. BAE%K 6 » A LA LEBEA
TEBENIONCRD, T0DDB143FOBHEIC
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DT, BFDFEL ZTable 71C, Table SICHBHE X
N-BFELPEFEMICONTOIE#RZ. Table 9ICH
WY > % —T&® %Duke & MinnesotaD BEAES D&
Wz, Z L TTable I0ICHLADE S E %R,

Table 7. Unrelated UCB Transplants

Duke Univ. and Univ. of Minnesota

Diagnosis Total (n=143)

® Malignant disease 97 (68%)
ALL 48 (34%)
ANLL 35 (22%)
CML 6 (4%)
JCML 3 (2%)
CLL 1 (1%)
NHL 2 (1%)
Neuroblastoma 2 (1%)

® Non-malignant disease46 (32%)
SAA/FA 13 (9%)
BD/Osteopetrosis 5 (3%)
MDS (Refractory Anemia) 4 (3%)
Immune deficiency 8 (6%)
Metabolic disorder 16 (11%)

Table 8. UCB Transplantation— 4/98
Duke/ Minn.
Characteristics of Recipients

® Recipient age (years)

Median (range) 7.2 (0.2- 58)
® Recipient weight (Kg)
Median (range) 21.6 (4.8-92)
® Recipient of sex
Male / Female 89(62%) / 54(38%)

® Recipient's CMV serostatus
Negative / Positive / Missing
68 (48%) /69 (48%) / 5 (4%)

Characteristics of UCB Grafts
®  Volume of UCB collected (ml)

Median (range) 84 (40-214)
® Cell doses (X 107/kg)
Median (range) 3.6 (0.7-33.8)
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® (D34 dose (X 10%kg)

Median (range) 7.6 (0.2-105)
® CFU-GM dose (X 10%kg)

Median (rang) 1.3 (0.1-89.1)
® (CD3 dose (X 10%kg)

Median (rang) 9.0 (0.0-101)

Table 9. UCB transplantation Duke/ Minnesota

Differences
Duke MN

G-CSF + -

TBI +/— +
Steroids High Low Dose
HLA disparity 3/6+ 5/6+
Adults + -
Chemotherapy Mel Cy

Table 10. Duke/Minnesota UCB transplanta-

tion 4/98
Degree of HLA Match Number
6/6 15 (10%)
5/6 47 (33%)
4/6 61 (43%)
3/6 9 (6%)
2/6 2 (1%)
not available* 9 (6%)

*DRB1 assignment was not available
HLA typing grade: Serology for HLA-class I (A, B)
High resolution typing for HLA-DRB1
(The results of Unrelated UCB Transplantation at Duke
and Minnesota Univ.)
NeutrophileDengraftmentiZ DV T, ANC=5 X
10%/LiZ 7% 5 Medianid 25H (Range: 10-59
days) THV., HLADFERAERZEEL2 5%
9. CD34BBME OB ML >16 DB L <3
(X10%kg) DR Z BT 2 E>16 DB RO
EENHBSN, p<0.01 TEBEND >, &
BOERZRE U THEITL 2K R % Table 1112
Y. EROEERRTFIIBMEINSCD34k M
MO TH D Z LD Tz,

Graft failure D B R BB 4 2R &2 Table 1212777,

Table 11. Multiply Regression Analysis

Relative Risk p value
CD34 dose (X 10°) 1.04 (1.02-1.06) <0.01
GFU-GM (X 10% 1.2 (1.1-1.06) <0.05
Recipient weight 1.01 (1.00-1.03) 0.05
HLA match
6/6 and 5/6 1.0
2/6and 3/6 1.4 (0.6-1.6) 0.17

Table 12. Graft failures of Unrelated UCB
Transplantation

Graft failures 9/145 (6%)

Diagnosis
CML

SAA

FA

ALL (no ATG)
ANLL

number of patients
3 (38%)
1(12.5%)

2 (25%)
1(12.5%)

2 (25%)

Platelet engraftmentiZ DWW T, PLT=5X
10YLEBRDITET ZHEITFRET 2.7
months (Range 1-8 months) TH o7z, F/=
Neutrophile D35 & & FIFRICHLAD R A 1357
BE25Z29. CD34BEOBEMIALA 160
L <3 (X10%kg) DR BT 5 51608
NEMOEZEZERL, p<0.0I TEETH > =,
GVHDIZDWT, Acute GVHD D4 HRidgrade
I-IVAY 0.37 (0.29 - 0.45), grade IM-IVAS 0.14
(0.08 - 0.20)TH V. HLADBEEE L GVHDF
AR Eidgrade I-IVDOGVHD & & grade I-IVD
‘GVHD & HMHBHIZ A 5 172h > 72, Chronic
GVHD (Limited and Extensive) ¥4 |3
0.11(0.02-0.20)Tdh > /=,

Relapse#130.25 (0.12-0.38) TH > 7=,
Survivali30.44 (0.35-0.53)T. HLADREEE
ERMBERB SNBSS Tz, BEDERICD
W< 2 years (n=32) , 2-17 years (n=85) ., >
18 years (n=26)D3F TLET 2 &< 2 years
(n=32)I3 Mt DFEIZ LR B Wasurvival(0.8) TH >



7= (p=0.01), BHE I N7/=CD34GHMIEE D
Dose (X10%kg) %#4# (=18; n=30, 7-17;
n=34, 3-6; n=32, < 3; n=26) IZHVF. =0
survival 2 L84 5 &£ =18 (0.6) O &<
3(0.2) DO THEEZ (p<0.01) AN

2o
®  Non- relapse Mortality {Z DT,

v/ BHECD34BtEMif sk (X 10°/kg) Z4%F
(=18; n=30, 7-17; n=34, 3-6; n=32, < 3;
n=26) 2. tHEZFARD < 3DH
(0.8) TIIMDOEEGEIT0.5)IT LB S M
WZEM-o7z (p<0.01),

Grade I —IV®Dacute GVHDFH AR & Z D
FBiE (Low dose methylprednisone; n=71,
high dose methylprednisone; n=52, other;
n=20) DEWIZ DWW THBEIIRN > 7228,
F A EE D& W & Mortality IZ D W Tidhigh
dose methylprednisone®t D E 5 A¥low dose
BICHAX 2 fFE WmortalityZ R L /=
(p=0.09),

FTOMEEEEZLSRTFEL TEREND
Tohd, ZOFERELTUTOLD R
HFnEEbHN 5.

?7: Delayed neutrophile recovery

?7: Lower neutrophile load

?: Neutrophile defect or immaturity

?: Delayed immune reconstitution

D &|Zumbilical cordexpansion system!{Z D VY Tl
N5, 37 0—X R A5 L TITA S Aastrom
cell production system% fi \xCord BloodDexpansion %
fIoTW5, EEOBMITIZE T cord bloodD—#
ZBH L. ¥R % Aastrom cell production system C 4
EE, 12HRICHEBEZBINED. 20X
7% Ex vivo expansion|Z & % UCB transplantationiZ & O
19984F Dsurvival B3O EIZFEHE U 7z survival & HEg
LTEBBEWVWER (0.8) BBESNTVSH, 48
EDLDITIRRBENIMSTRN,

1.5 Haplo-related UCB Transplants
ANDEE (E@2~5F) Zhaplo-related UCB
transplants 2 17 > 72 K5 RICDWTE Y. BFEOMG
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B2 A, Ltk 2 HTHERBIZAMT; 2. BDA; 1.
FA; 1TH o7k, FRF—iI3 AAisiblingT 1 ADS
27weeksDtwinsDpool UCBTH 5., HHE L /=cell
doseld 1, 2, 5, 8 X107/kgTH 5. BHEKEFIL3/4MH
H£EL 1B (5F DFA) Digraft failure TH o 7=,
BRI 1 ADBHE 7 » ARIC—@1EDITP/AHAIZ T
Se TDXDIEHERM S haplo-related UCB
transplantsiZC D WNWTHDEZAUTDEIITEED
5N %,

® non acute or chronic GVHD
Full donor hematopoietic
Normal immune function

Event free survival 1-3 years

1.6 Discussion

Dr. Rubinstein& D @ I A > b : 4 [E DO UCB
TransplantsiZ D VY T D Duke/Minnesota® 5 — % T,
BaDF—F LOMEIIHLAIKETSZEThH 5.
% OHLA matching®Dft: 74 & & 72 7 5 Dmatching D
fEATIENND D, BIZIT. HRIZHN6/6
match&E 95 HDTH KA ODmatchingik T
mismatch& 7% %, HLA®matching %% — U TR
LMEND B, BAx DT —F TIBERMAEEE
K §HFIICD34MEK EHLADEAE TH >
2o

2. Allogeneic PBL Stem Cell Transplantation
Richard Champlain, MD, MD Anderson Cancer Center,
Houston, TX

2.1 Stem cell&Z DSource

Stem celliZ DWW TTable 13D LD ICEEDHBH T &
MNTED, stem cellZHMT 2 HikE L TREERZ
W2 HENH DD, AF71 EDXDIZ, RF—ITh
g, BROmM (5 - K KEEDDRZH
JERT50THS. ZH R —dHEMT DM
EHITEND, —H. KM 5stem cellZ HEY
BLDERDATA ROZTEL, 7z b—ATHM
REFWT HHEERAHETRFIF—OEEB DR T
T, F£AEG-CSFZE FF—ICHTbo THRETHI L
IZ&L Dstem cellZFE L —EOD T = L — A THIE
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Table 13. Stem Cell

® Primitive hematopoietics cells capable of self renewal as well as differentiation into mature progeny

Capable of restoring lymphohematopoietic reconstitution after myeloablative therapy

® Found in bone marrow, peripheral blood, cord blood, fetal liver

CRERBEEFNTHIENTES (ZOEEHH
ITHETREIUC 2 BRI ZHBELELLTWE),
1993 N 51996F OICfThN /= FRIEBHE T
stem cell DR ZF X7z (Table 14), 19934 Tl
EEAEOBENERZMEHRL TWA, 19964
Tlallo PBPC (Peripheral Blood Pheresis Cell) %322 %
BITbND LS/ > . 1G-CSFOEFRHIT X
%stem cell (CD34 positive, CD34 positive and Thy
dim positive) DM ZFH D &, 1ZLHD 2 ~3HIZ
WA sniznwg, SHETE -2 %KY, &AL
[dstem cell DR —H— & L TCD34%2 Z Z10FEH F
DAWTE ., HAIZCD34 negativedli i 2 F W Ift
W D PR % 3R R 7= 0%, CD34 positivelZ FbX,
HEBEINDDOIGBEL /272D, CD34% stem cell
DEVWI—H—ELTEHHBHNTNS, G-CSFOHE
Fe#x 512 X 2 MM DN % Table 1512779, H
MERL 6 5T, M/MRIZEMNE T, CD34 positiveldl
FIZ16F5I1C720D . BREFRERBIHMETE 3,

Table 14. Source of stem cell for allogeneic
transplant
(1993-1996)

1993 bone marrow 99%
peripheral blood 0.5%
umbilical cord blood 0.2%

1994 bone marrow 97 %
peripheral blood 3%
umbilical cord blood 0.5%

1995 bone marrow 86%
peripheral blood 13%
umbilical cord blood 2%

1996 bone marrow 75%
peripheral blood 22%
umbilical cord blood 3%

Table1l5. PB cell concentrations over pre-
treatment level
after 3 days of G-CSF treatment
fold increase over baseline

WBC 6.4* n=41
PMN 8.0 n=41
Lympho 2.2 n=41
Platelets 1.0 n=41
CD34+ 16.3 n=10
CD34+Thy-1¢m 242 n=10
CD34+Thy-14"38~ 23.2 n=10

*: mean

2.2 PBPCORIES
Allo-PBPCTREIZE SR > OO EDEL
T, BALTWATHIMEIZEL AGVHD Td 5, Table
16137 = L — 3 A TEHE L 72 K AE el fa vs 3 o
WY NROMBENENS SWRAL TWS N EH
NRERTH D, ZOMBEIIDONWTIREICRRS,

Table 16. Lymphoid subset collection by apheresis
from 20 normal HLA-identical relatives
apheresis cell/kg recipient

CD3 X106¢ 438 (104-1040)
CD4 X10¢ 301 (100-663)
CD8 X10° 149 (22-402)
CD19 X10¢° 88 (35-143)
CD56+CD3-  X10° 79 (52-193)

ROMBERISREREBHEICHE S TDH 5,
Table 1724 % Tf7 > 7zallo-PBPC TH/NDCD34k
PRI OBMERRAEZ R LTz, 2.5 X106 THEEI
BREEN RNz, Bo EBIFEAEDPBPCIEE
< DML HER T E B,

FfEPBPC®D K F —IZ DWW TTable 18i1ZHT 718
HIZODWTEEBLIToO TWAEETH B, FDOHT



RF—&E U TOBEEHITDNT, Table 1917 B4RRY
ICRY. PBPCRF—DHT, EELRBIEAZREZ
L 7=l Z /89 %,

[Case Report]

® 22 yr male, donor for cousin (AML)

® 6 days G-CSF at 10 micrograms/Kg/day

® Peumothorax after removal of pheresis catheter
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® Spontaneous splenic rupture 2 days later

® Mild ARDS

ZDEXS 3% 2 FIRRERL T3,

KIZG-CSFREIC K HRIEAZ £ L% 5 & Table
200K5172%. BOELHET D DARME CTKRITH
BRI TDH > 7z,

Table 17. Lowest CD34+ grafting doses and engraftment after allo-PBSC transplantation

CD34 cells ANC ANC PLT PLT FU RFLP
/kg transfused >0.5 >0.1 >20 >50 days

1.2.5X10¢° 10 10 11 13 88 ND

2.3.3X10¢ 9 10 16 19 87 ND

3.3.9X10¢ 9 9 12 18 200 100%

4.3.9X10¢ 11 12 14 19 85 ND

Table 18 . Allogeneic PBPC Donors

® Jigibility/ Exclusion----- Donor and Recipient consideration

Practice guidelines for donor management

Monitoring----short and long term effects

Registry for adverse effect

Table 19. Allogeneic PBPC Donor Eligibility

Same as platelet donor with exception

Vascular Access-try to avoid central catheter

Age: pediatric and elderly

Infections: Hepatitis B and C seropositivity may be acceptable

? Exclusion for donor safety
— Bleeding/clotting disease, cardiovascular disease,
auto immune /inflammatory disorder, pregnancy

— 7 Strong family history of leukemia

Table 20. Filgrastim-related adverse events

Adverse day 4 group day 6 group pvalue
Events (n=44) (n=30)

Bone pain 36(81) 27(90) 0.5
Headache 33(75) 20(67) 0.44
Nausea 5(11) 3(10) 0.99
Fatigue 11(25) 16(53) 0.01
Grade 2-3

toxicity* 27(61) 18(60) 0.99
Analgesics 29(65) 25(83) 0.11

*' NCICTC —63—

Risks of mobilization with G-CSF and collection by apheresis

2.3 PBPCO IRk

[ AR M A2 TBMT & PBPCRHEIC /) 5 B
Z g L7z (Table 21). PBPCIIBMT & IFE R U <
SWNEZIIENIDLRMTBIETE S,

Table 21. The comparison of charge between

Apheresis and BM

Apheresis Marrow
Misc 55 1081
Surgery 0 2022
Pharmacy 1907 365
Laboratory 3483 2508
Radiology 115 109
Clinic 182 212
Pro Fee 3416 6090
Cell Lab 3881 2362
Total 1439 1513

2.4 PBPCIZ & A&
(Neutrophil recovery)

PBPC & BMT Dneutrophile D[R 2 [t 5% 1T &
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AMEZEFIRSNT, PBPCOIES NETRL100%
recovery =789,

(Platelets recovery)

Platelets D [EI{EIIPBPC D F S A BMTIZ LR B <
mE L %,

(Advanced LeukemiaiZ 33V} 2 BMT & PBPC O H.i%)

Table 22iZadvanced LeukemialZ 31} 52 BMT &
PBPCIZ & H BHERAR % ik 5.

Table 22. Results with allogeneic PBPC

Advanced Leukemia

BMT BMT PBPC

CSA/MTx CSA/MP CSA/MP
N 30 19 25
Granulocytes > 0.5 16 9 10
Platelets> 50 32 25 18
Grade 2-4 RRT 90% 84% 40%
Grade 2-4 GVHD 49% 63% 42%
Discharged 33 20 16
Day 180 survival 53% 32% 72%

FRLER S I /NR DB RTR D & B0 T, L
L TW/=GVHDRAEHEE D LF (PBPCTIZTHIRAS
BMTIZHERZ S BHEINZ Z LICHFKTB) 3R
SNBMo/. SHIKEWEZ LI, regimen
related toxicity (RRT) ASBMTIZ HLRBH S 2 I H
D 7ze U 7z4%> TPBPCidtoxicity ® GVHDF A & i
Mo 7z, UM Lchronic GVHD D A SHE 2 /X 5
E74% (BMTOHEIE30%) ICHRAEL TV,
DERIZEZERHTDH 5,

-
—

2.5 HLA-identical siblingfEl#54E CTPBPCH1# & BMT
D Le#g ,

-0y NOBHET I —T D ic XD, PBPC
EBMTT DR RERLAE 2= % 1 1% ORE THE
U7z, Table 23ICEBF OB H & BHERE % acute
leukemia ECMLIZDWT E &7z, B L =B HEH
IEPBPCAI288% EBMTH5366ITdH %, ik iHE
IZEFDOHEBS] (acute leukemia& CMLT20F LA E)
IZHER L 7=,

Acute leukemia® B &, EZNH 5N 7= DT

mortality TPBPCAIBMTL DK<, BWHRETH -
7o 7272 Uchronic GVHD D A B EIIBMTIC HE X
mno7z (70% vs. 40%) . MR ERETIES S
HED DI Mo =,

CMLOB &, BENCPTRIEZZ T -HEA
mortality & disease free survival ® lifEHEETED D
7200, BEDPAPTEIEZ 2T B EPBPCOIF
DM S NI R S K < disease free survival b &
o7,

ZDXIBERMNS. PBPCIIER D E WEE
(T0F £T) CEWRBEFITHRLFERE @FMHhD
W<7/2B) #fFO <. GVLHRITL D ER
ZHRERTDIENTES, FIZIUTOL S Bk
THHTZ 3,

Induction of GVL as primary therapy

Nonablative

Preparative Allo Short

Regimento — PBPC — GVHD — DLT
Achieve or BMT Prophylaxis
Engraftment

Eligibility: Elderly (up to age 70) or medically infirm
patients; potential alternative to ablative regimen in

younger patients with indolent diseases.

Table 23. Peripheral Blood Progenitor
Cell(PBPC) versus Bone Marrow (BM)
Transplants from HLA-identical sib-
lings for Leukemia
-Outcome in First Posttransplant Year
(1995-1996)-

[Patients]

® 288 recipient of PBPC transplants

536 recipient of BM transplants

Reported by 105 teams

North America (N=270)

Europe (N=378)

South America (N=62)

Australia /NZ (N=34)

Asia (N=80)



[Results]
® . Acute Leukemia

€ Granulocyte (ANC)

Median
PBPC 14 days (N=131)
BM 18 days (N=230)

(Patients age = 20y)
€ Acute GCHD

PBPC 40% (N=125)

BM 40% (N=217)
€ Chronic GVHD

PBPC 70% (N=108)

BM 40% (N=185)

€@ Overall outcome:
No difference between PBPC (N=129) and

BM (N=270)
@ Mortality
PBPC 20% (N=159)
BM 40% (N=258)
@ Disease free survival
PBPC 70% (N=159)
BM 60% (N=258)
e CML
€ Mortality
CP, PBPC 30% (N=129)
BM 30% (N=245)
AP; PBPC 20% (N=201)
BM 70% (N=33)
@ Disease free survival
CP; PBPC 60% (N=101)
BM 70% (N=245)
AP, PBPC 60% (N=20)
BM 30% (N=33)

ZD LD I2kER M SHLA identical siblingf O [ f&
PBPCIZDWT, Table 240 XS5 FEEHDBHN
5, tiIAV Yy FEBZAONDIRHETIITAY v
M TH B, SurvivaiC DWW TR EHOBEENNET
HU. BIREETIIEFHETZ 72 (Thank you),

Table 24. Allogeneic PBPC vs. BM
HLA matched Sibling
B — Requires G-CSF mobilization of donor
B + Higher CD34 dose
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+ — Higher T-cell dose

+ Rapid hematological recovery
+ Lower RRT, early morbidity
+ — No change acute GVHD

— Higher rate chronic GVHD

+ Greater GVL (?)

? Survival

2.6 Discussion
® Stem cellBBHE D Kk & LT, BMT. UBCT.
PBPCAI®H %A%, Ik <0 Ik M E OBAHE T,
HLAMZEL2Y v FTRVWESIEDHEZA
WRUTWNWD T M ?
<BEZ>
ZOEMIINAWARERES UL, BWEM
T9, 7 AU HTII stem cell BHEICITFEAE BMT
NHWSLN, FmEMH LBFES PBPC MMfTbh s K
IR o/z, A—Ov/)NTIEPBPCAIEICHWSN
TWwd, FMBEHEOBETHLAIKI ATy FidH
%6, PBPCICX D EmMEMaIIARBICHE SN D
2%, FRFICHRZERIGHE S KEBICBHEIND Z &I
2570, BEER GVHD BENEZS6NS, L
FETmEB TS —4 2%, RICHEMBEFTZ O
AiEzZA0nwEE->TVWS, flZIE. KEOD
CD345 Mg 2 2 D Mg 5. FE KSR 2 B
WTBHET2HERETT., 5% EENRBHIT
TRIATIHENRD D EBNET,

3. Requirements for Allele Matching in
Bone Marrow Transplantation

Effie Petersdrof, MD, Fred Hutchinson Cancer Research
Center, Seattle, WA

3.1 GVHDRAEDNA VA 77745 —

T M. TV RNy F 2V Tirbizm
BB BB E CGVHDR A CHLADE A E & ORf%
ZRNIz. TR, HLAORE S EAGVHADD Y
ATy —THBIENRo=, TRED
locusOAREENH > EHMNWGVHDD Y A7 77 7
=I5B E, HLAclass ITH B Z &
RS I-o RITIEMM A & MR E BEFHE T DGVHD
FAEME 2 B Uz, HLA-A, B, DRAMILIE A0
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BETHEL TWSHE, CMLOEH TCPHIICEIE
ZZFEAON~NEDGVHDZR Z U =K E
(matched sibling; 17% {90/526} , unrelated; 38%
{69/182}) #I~B &, BHEMNICHMBEEITIZ
GVHDDREABENE N> 7z,

3.2 HLA typing £fi DitE# & 7 DL A
ZDXIBTFT—FNELN-E, RLIZHLAK
FERFAE D TETIOSMMENEL 2D Z %4
D7z, AL Table 2512779 & 5 IZHLA-DR & DQ#Hi
RO AETITDWT, MiE% CThroad/s 4% B
DIiEZANWZF 1Y > 7 TOREZRE T 545
B 00X VEBRNEFNELZANTY A
> 79 % EDREFUFEOHIZDR]I1 EDR12HE % {7

Table 25. Typing for HLA-DR and DQ

BI5MBEND D ENEo 7=, 19754E, Z DM
fd (DR11) ZHTCZHW/IZMLCETIIE LV %
T2 &. DRI1DOHIZDW5 EDwIVM E WS 2 flikE
DOHIRERET MDD Z ENEo -, FDH
DNA typing S RIEEIZ/2 D, 2 DODwS 2 AT Sk
DRB1*1101 XDRB1*1104D k> iz EI N5
ZENESTz, TOXDITHLAHIFEMNE 51848
HIZED Z EATHLA typingHE i DS & & B izhh
> T&ER,

I M % 1 & BE#H T DHLA-DRB1 & DQB1 D3
1% &GVHD—

19924, 4 IIDNA typingZ V), CMLODHB#H
IZCPA T3k Mk 1 B BE RS 1l 2 17 o 7= SEBIIC D &,

Technique Specificity Example
Serology broad DR5 vs. DR4
Serology private DR11 vs.DR12
HTC >< Dw5 vs. DwIVM
DNA-SSOP Allelic DRB1*1101 vs. DRB1%#1104
Table 2.
HLA-A, B, DR Serologic Matches (1996)
(n=449)
DRB1 Matched DRB1 Mismatched
(n=376) (n=73)
DQB1 DQB1 DQB1 DQB1
Matched Mismatched Matched Mismatched
(n=335) (n=41) (n=48) (n=25)
Group 1 Group 2 Group 3 Group 4
mM~1Iv 125 23 24 15
aGVHD 37% 56% 50% 60%




MiE¥M % 1 © >~ THLA-A, B, DRI —F L TW
ZYEF| T, DRBI alleleDi@E & & I~ 1IVEDGVHD
HAEEOBEREFAN, GVHDD FRHEIIMTX
L CSP% /=, DRBI allele matchf (127/306,
41%) &DRB1 mismatchf (38/59, 64%) DREIT
p<0.01 THERBRENAR SN, D YUK 4 I1IDR
PISL DHLA class IR (HLA-DQ) DmismatchiZ D
WT, BZS EHIHAEEIND 57D D
WEEZXTWE,

19964F, 41345 £ TIZfTo7/ZHLA-A, B, DR}
MEF Y A E > 7 T L T2 IEf#EHE &%
FE4494112 DWW T, HLA-class IO B S E 2R~ 7z
(Table 26.), RO4AFFICHE S NIz, O HLADRB1
allele EDQB1 allele match® (335) @ HLA-DRBI1
allele match CTHLA-DQB1 allele mismatch®f (41) ®

Table 27. HLA-DRB1 Mismatches in HLA-A, B,
DR serologically matched Unrelated
Marrow Transplants (n=364, North America

Caucasian)
Frequency in study population Number of allele mismatched

DR1 80 (10.9%) 4 (5.0%)
DR15 (2) 109 (15%) 3 (2.5%)
DR16 (2) 3 (0.5%) 1 (33.3%)
DR3 138 (19.0%) 0

DR4 114 (15.7%) 18 (15.7%)
DR11 65 (8.9%) 20 (30.8%)
DR12 1 (0.1%) 0

DR13 67 (9.2%) 10 (14.9%)
DR14 24 (3.3%) 4 (16.6%)
DR7 107 (14.7%) 0

DR8 13 (1.8%) 3 (23.1%)
DR9 4 (0.5%) 0

DR10 3 (0.4%) 0

728 (100%) 63

Table 28. Common DRB1-DQB1 Association
DQB1*0301
DRB1*0401 <
DQB1*0302
DQB1*0201
DRB1*0701 <
DQB1*0303
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HLA-DRB1 mismatch CHLA-DQB1 allele match##
(48) @ HLA-DRB1 mismatch© HLA-DQB1
mismatchf (25),

BHTI~IVEDOGVHDRARE RS &, OF
M337% (125/335). @#EAB6% (23/41). OFf
250% (24/48), @FEH60% (15/25) L7x-o 7,
HLA-DQB1DO Y I JBL N)VD I XX v FEIZ
HLA-DRB1 alleleff] (#] ZI¥HLA-DRB1*0401 &
HLA-DRB1%0402) ®I AR v FHELDITZNTE
SD7I)BAEENH 5. HLA-DQDHEEHED
GVHDD Y R 7 77 7% —IiZ/x0., BHERTDOHLA-
DR, DQ allele typing D #A BEAE 3R S 72,

HLAF IR OEELEH. ABEICX Sallelef % D
0 &A1 —

TiRERICZINSDPDO—HADIARy FEFHL
<#N5B, Table 2712 IEMBHIBHBMEZITO /2
North American Caucasian (n=364) OHLA-DRB1
allele$E5E & mismatch®# % /R L 7=z, North American
Caucasian® . O HJFEHE E 1 InormalE [ & 1ZIXF U
THBHM, TITHEHAITRZILEF, SAYYFO
FIBRICROBDDZETHD, TROBELEIDIA
<w FADR4AEDRILICEZ o TWD, HiFHEEE
U TDR3EEEWVWA, A Y FIX0THo7%Z, DQ
KOWTIHESEAEEICER T 5 I AR Y FHRAS
N7- (Table 28), T 725, HLA-DRB1*0401%
AT 2)N\7 0% 7IZHLA-DQB1AIDQB1*0301
THB/)N\70¥17EDQB1*0302TH5/\7 0¥
1L THH 5, FHEICHLA-DRB1*0701DH{EH
DQB1%0201 £DQB1*0303% f#H 3 2 2FED/N\ T
o4 7MdH0. DRBIAEE TDQBIOI AR v

CFREI-oTWVWS, DQBIOIAR Y FDIFEEAE

MZDEIRT—ATHo 7.

JE Ifn 55 Bl f4 /i C O HLA-class I allele mismatch
E B RERRAE DB R —

ZF—T =32 lEDEEDHENZ19984F
10 H TOHLAFR O LB E % Table 291" . Z
ZTC. EHLULZWIZ E13HLAclass 1IZ 540084 D
SERMNHDIETHD, ZOZEMNSLUTDOXD
B AT, TOREZTO 2.
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Hypothesis
Donor-recipient disparity for HLA-A, B and C alleles
accounts for the increased risks of acute GVHD, graft
failure and mortality in unrelated stem cell
transplantation
FBREHE % Table 3012779, HLA typing methodi
BT OHLA-A, B, C allele® > —4 > 2 &fT >
2o MRATHUALEE & LT, GVHDORAEBE I Y
> MET, £E%&FHEIIKaplan-Meieri% % V) /=, Table

Table 29. HLA Diversity
HLA Nomenclature Committees
October 1998

Class I Antigens Class II Antigens
HLA-A 120 HLA-DRB 260
HLA-B 250 HLA-DQA1 19
HLA-C 70 HLA-DQB1 36
HLA-E 5 HLA-DPA1 15
HLA-G 14 HLA-DPB1 84

459 DMA 4
DMB 5
425

Table 30. Study Design

® 300 patients transplanted from unrelated donors for
CML CP1, CP2, AP

Conditioning Regimen: CY-TBI

T-replete Done marrow

GVHD Prophylaxis: CSP-MTX

Clinical Endpoint: graft failure, GVHD, survival

Table 31. Class I allele Mismatches Among
HLA-A, B, DRB1, DQB1 Identical
Unrelated Donor Transplants (n= 64 pairs)

Mismatch n
HLA-A only 13
HLA-B only 9
HLA-C only 26
HLA-A and B 0
HLA-A and C 3
HLA-B and C 9
HLA-A,Band C 4

64

31IZHLA-A, BAME*¥ T#E& L. HLA-DRB1 &
DQB1 alleleZSiE& L TW 5 JEMmBGHIEEEZME (64
A7) THLA-A. B. C alleleDREERT DI &%+
DHAEDLEERT. £H2I AT Y FIZHLA-CT
I > TWiz, RIZHLA-class IEIIDI AR Y FD
HAEDOETARBEEND > - IEMBEBE T 65
FHDMNERZTable 3212779, Table 3312 —4 > &
WKXBIAE T 2175723007 OMGES N
ROBEEE %R, Table 34IZHLA-class [ITD I 2

Table 32. Class I and II Mismatches among
Unrelated Donor Transplants (n=65 pairs)

Class II mismatch class I mismatch n

HLA-DRB1 None 9
n=20 HLA-A only 0
HLA-B only 2
HLA-C only 1
Combination 8
HLA-DQB1 None 16
n=31 HLA-A only 0
HLA-B only 2
HLA-C only 7
Combination 6
Both None 6
n=14 HLA-A only 0
HLA-B only 0
HLA-C only 2
Combination 6
65
Table. 33.
Histocompatibility Matching
Allele matching 142 (@7%)
Single class I 55 (18%)
Multiple class I 35 (12%)
Single class II 24 (8%)
Multiple class II 7 (2%)
Class I and IT 37 (12%)
300



Ry FT7UINOHAEDLE EZDEERT,

HLA-A locus TIZHLA-A2 allele®D 2 A v FnE
T. HLA-A26 allelelTiZI A v FHEN S /&,
HLA-B locus TI{ZHLA-B35& B44 allele THE Z > T
W7z, HLA-C locusiCDWTRHERDI AT v F
(#12130102/02022) BRI > Tz,

(Graft Failure)
Graft Failure “HLA allelef@E & B & ORI fR 2 /7=

53R 2 Table 351Z/R79 ., Allele match& HLA-class 1

Table 34. Mismatch of HLA-A , B, C alleles

HLA-A Number HLA-B
0201/0225 1 1401/1402
0201/0205 8 1501/1507
0201/0206 2 1501/1518
0201/0207 0 2702/2705
0201/0210 0 2705/2709
0201/0211 2 3501/3502
0206/0210 0 3501/3503
0301/0302 4 3501/3508
2402/2403 2 3502/3503
2402/2407 1 3502/3505
2601/6601 1 350273508
2601/2602 0 3503/3508
2601/2603 0 3508/35 new
2602/2603 0 3901/39062
2901/2902 3 3902/3904
300173002 4 4002/4011
3301/3302 4 4002/4003
6801/6802 2 4002/4006

32 4003/4006
4402/4403
4402/4405
4403/4405
5101/5103
5101/5108
5501/5502
2702/270517
0702/07new
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single mismatch@graft failureZi3ZEH S 7202 o 7245,
HLA-class I multiple mismatch (] 2 ITHLA-A &B=>
HLA-AECIZAEEDNH B HH) Tldgraft failure®
MEbEMN O (29%), % L THLA-class IO
Bl graft failurelZIIBZ 5 < FEZ KT I EE
ABN5,

(Acute GVHD I ~1V)
Acute GVHD & HLA allelei@ & & & DR % 5 5
&. HLA-allele match#f & HLA-class I single mismatch

Number HLA-C Number
3 0102/02022 8
1 0401/1203 6
0 0303/0304 5
3 1402/1502 4
1 0202/1502 3
1 0304/0702 3

10 0501/0701 3
1 0501/1601 3
2 0701/0702 3
1 0701/1203 3
2 41/93
1
1
4
0
1
0
1
0

11
3
3
1
1
1
1
1

55

|
o
©
|
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BHIIFIRE Da-GVHDREABEE (K40%) TRIZH
WD AYHLA-class I multiple mismatch# (%150 %)
T, BbEWEEHHLA-class 11 single mismatch#f &
HLA-class I & class I 5 Omismatch®#f (£160%) T
& o Jz. Table 36{ZGVHDIZ D W Tproportional
Hazard Regression Model DR %2R, GVHDD Y
AY 772 & —& U THLA-class HOME & HENEHE
ThdIENHED,

(Survival)

HEFREDOBEFRZFNSD L, HLA allele match#f
&single class IE 7z ldclass IT mismatch# D EFHRIT
EIE R U T, HLA-class I multiple mismatch® & class

Table35. Graft Failure

HVG

Donor Disparity Number of Pair  Graft Failure (%)
Allele Match 146 3(2)

Single class I 50 1(2)
Multiple class I 31 9(29)
Single class II 24 0

Multiple class I 7 0

Class I and class IT 34 4(12)

Table 36. Grade II—IV Acute G VHD
Proportional Hazards Regression Model*

Disparity + Number of Hazard Ratio p value
pairs (95% CI)

Allele Match 142 1.0

Single class I 54 1.1(0.7-1.0) 0.66

Multiple class I 34 1.4(0.8-2.6) 0.27

Single class II 24 1.8(1.0-3.4) 0.06

Class I and class II 35 2.0(1.1-3.9) 0.02

*: Adjusted for stage of disease, body weight index,
time interval from diagnosis
to transplant, pretransplant interferon therapy.

+: Seven patients had multiple class II mismatches,
and 5 developed grade Il ~IV acute GVHD.

I&class I 5 OmismatchFENEWERNE SN,
Table 37T ZD#REE LD D, EEROUYRY T
7 27 & —I3HLA-class I®multiple mismatchX°HLA-
class 1&class I combination mismatch TH 5, WE
ETORREZELDHLUTDOLI RS,

3.3 Summary
Unrelated Stem Cell Transplantation for
CML
® HILA class I allele disparity increases the risk of
graft failure
® HILA class II allele disparity increases the risk of

GVHD
® Single allele disparity is well tolerated

Avoid multiple allele disparity

G EOBITIICMLO BFIZR > TITo2HDT
HO. TOMOEBIIDWTIEELEMITIN TV
W,

KIZUTOXI BEMBRITENTLS %, T
Lt BHEZLELET2Z < OBEICHLANTER
KHEAELERF—2RDT 5 L3, BEMESL
TH#THS, T
Do all mismatches contribute equivalent risk to graft
failure, GVHD and mortality?

1. Locus effects?

2. Allele effects?

3. Race/ethnicity of recipient and donor? (Fig. 1)
DX D BEEHDE X %455 72 ITIMDP & D 3[F
MAZEIT> /. Table38IZT Ly RNy FY &
IMDPTfTH 7= T, HLA-A. B allele R &<
7 DalleleflAHFHOEEZDOEERL TS, D
HKBETHLNREIICABICIDIZATYYFO
alleleflAEOENE > LS EBRD I ENRD, (B
FHiE ST THRICOMAMMER L A T4 ROME
A, )

34 SBOMFHE
NS RAVERZR > THYMAOREEIIL
TOXIBPBEHTHDEEZ D,
® Effect of class I and II allele disparity in
» Chronic leukemia
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» Acute leukemia —EFIA -

> Marrow failure AT DEffie L IIFRNICT 1+ AN v arE Lk,

» Non-malignant disease HZ N Tldclass IO, BH A Tldclass HOI A v F
® Importance of non HLA variable which affect MNERPICEE THDEVNIHKT B ERICDN
outcome T, ROXOIBTTV—A ez, HEAAD
Thank you mismatch® K #E#13A*0201 vs. 0206, A*26 alleleX

AR wF. B*4002

Table 37. Mortality vs. 4006 TH B IZxf

Proportional Hazards Regression Model*

Disparity + Number of Hazard Ratio p value L. BATIRZH
pairs (95% CI) P B Z WX B35,
?Helle N{atd; 1;31? 1.2(0 71:9?(1-) 0.4 Bad alleles A
ingle class .2(0.7-2.1) . - .

Multiple class T 35 3.5(2.1-5.9) <0.001 FTH%. HLDR
Single class IT 24 1.0(0.5-2.1) 0.89 allele mismatch®#f
Class I and class II 37 3.3(2.0-5.5) <0.001 EHbELBZ (5
_ _ o o . ‘ — 5K . BHAEAN

*: Adjusted for stage of disease, body weight index, time interval from diagnosis to < mi N
transplant, patient age at time of transplant, availability of fluconazole and mismatchD i &8
ganciclovir, and patient CMV seropositivity. l¥immunodominant
+: Seven patients had multiple class IT mismatches, and 3 died. THADZEOHE

TIRERICEEN

Table 38. The comparison between FHCRC and JMDP for HLA-A, B mismatch AT\ (permissible

HLA-A FHCRC JMDP HLA-B FHCRC  JMDP
(N=300)  (N=165) (N=300) (N=165) mismatch) T &%

0201/0225 1 0 1401/1402 3 0 2 5N5.,
0201/0205 8 0 1501/1507 1 4
0201/0206 2 25 1501/1518 0 1
0201/0207 0 5 2702/2705 3 0
0201/0210 0 3 2705/2709 1 0
0201/0211 2 0 3501/3502 1 0
0206/0210 0 3 3501/3503 10 0
0301/0302 4 0 3501/3508 1 0
2402/2403 2 0 3502/3503 2 0
2402/2407 1 0 3502/3505 1 0
2601/6601 1 0 3502/3508 2 0
2601/2602 0 3 3503/3508 1 0
2601/2603 0 4 3508/35 new 1 0
2602/2603 0 2 3901/39062 4 0
2901/2902 3 0 3902/3904 0 1
3001/3002 4 0 4002/4011 1 0
3301/3302 4 0 4002/4003 0 1
6801/6802 2 0 4002/4006 1 17
32 45 4003/4006 0 1
4402/4403 11 0
4402/4405 3 0
4403/4405 3 0
5101/5103 1 0
5101/5108 1 0
5501/5502 1 0
2702/270517 1 0
0702/07new 1 0
55 25
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(Z5F) Molecular Biology and Evolution of Blood Group and MHC Antigens in Primates.
Ecited by A. Blancher, J. Klein, and W, W. Socha.
Springer: Berlin, 1997. ISBN 3-540-61636-5

i ARl

ENGEERFERFR, SRE#ER

A#HE, E S OERE (HIVEEANR KF
£9 2 MK EMHCO 7 Fi#LZH > TDHDTH
B, YORTPULREDHEREDHEIILEZDBOTIZ
72<, MV&E 2% L TV S Blancher X & Sochafk
2, BEMHCZHRL TR, HRIFABORIMKE
BT OEIZDNWTHHE 2T > TWSKlein
REXFTHRELEZD DS LW, K& 3FITHIN
THO, BIHIBEEONE, 5 2 i3 mksy,
5 3FIIMHCZH > T\ 5,

BHBMII, TOREZXATLO-RELT
T LADHICMHCERFHEARET %, BN TDH
HodlbI<MEINTVIDIIENETT X
Thd. TNSEFIEYORICHFELNEAT
W00, ErUNADOEERBETHAD, FE,
DDBJ/EMBL/GenBank[E I BB HF — & X— A D
PRI division (& A DOBEEDOT—F ML
TW3) IZI, 2HROMHCEELEFDOHEERFIH
BRI Tns, 2E2OEIHWTIE, ZOERHEIH
F 5 MHC#E & T DAL I BT % il DAFFERR R
IBICOE>THMAMEINTNnS, FEAEDHEIT
FI-IEREINZBOTHD, PTHRETORK
BRZERIN TN S,

MEEDEEZTORKBEZERL TRREED S
HRRAZ AIVIZDT, FHEBHTHEEKAIDNDNEH
TBHH, EATHEIHLDHE 2 E (Cadavid and
Watkins) TIIMHC” T X 1 BIzF O RHE 05 &
B O(AHFREEENEEE N SRRR FHHRR
WKW TREINTNSD, BEDOEA, EhOD
HLA-D & RFEENITIE WIBE T AT R TEAR1L
LTWAHTVPHEICRATENS, —F, MHC

A NBLTRITIY X I BETRID HREEN
EETHRDERL TWD-0h, EIHOE3I=E
NI BHIIZ5HIZHT 5N TDR, DQ, DP, DM,
DN/DOEEFDOENHL 5N T WD, TDih
T, BI3EHE2H (Klein, Satta, and Gongora) Tl
BERADT X ) BESN 2ZLEEYILT, TInb
RIBEAERT D E VWS EEDHEDEINC, #1ib
ETAWEFR ENFADPKEEEUZRRERN
HKEINTWIEFNZEEDHDEND HEDHAW
T, DRBEEZEFO#M{ZETL TS, LMALZE
ITREEBRTFOEESNTOY A T OENHE
HICHATDLI > THBD, BRFOEELREND
AMEVITELCTVBES LI ENHISMdbib, b
BAHIZ, ZOHDOEED—ANTHIMHEET XA,
BRIEIEILOREMARERKZECHEL TH5,
% 3EH 2 Hi (Grahovac) TIIDPEMLETHMELD
EFesnTnwass, e, FONIT— FITT
=&, FVU T GitiE OF J LR
INTND, BEREVNDIE, > O> ORI
SIRBIZE->TRIERLSKETH S, DPB2EMLRTD
IOV 2E3DHNVEDA > OIE, BEREF
NP —=TIH10kDbiE<HBDIZHLT, 5
U= TRZEOES L SN, B TH
DEBEDEICL > THEVWYH S, & FTIIDPBZ,
DPA2, DPB1, DPAl BFA17 0k b< 5WDMH
BIZHEATNDDIZMLT, FUCTIEH-o LR
AEOTHY, TNSEMN5 0k bEEOHERICH S
FoTWB, ZOLIRENT, HEOHADRKE,
HBVWIIDNABEBOEHICE > TAHELTLS%LE
Zbnb, HEBBRIZERXTINS ODDNADZEIL
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NG =R EETFITHREIN TS EIZE ARV
DT, ZOXIBHEMEBENEDD THEHETH 5,

BI3EDE4E (Figueroa) IIMACLBET &2
DELDOBEFEZHE > TWD, ZOEKTIE, bk
T LZEZBLL, BRTHERS TOSEH—
HbdIEnHENTWS, ZOERDIZ, M
X MUY RENTBEDOEDTH Stenascin-X
DEIEF &£ 21 hydroxylase TELUTWS, X512,
BES FRERRIZE > TNBNBRINY —2 D)\
Ty THREL TS,

YERTZM, FAIAEZEOMHCE KL TICBIT 2 845
O ZHEY L Kleinl LI EZDED BTy
VAT 520 GBERFEF (RAYDFa—EL»
YRHB) EHNEILENDHD, ZOHE4EEHEY
U 7zFelipe Figeroal K & HZ D L E L5708, 1F> %
DUZNSEIRE S PWNTF2IEZRLTBD, B5x>
EZ DR EMNE D A Tz H /2 Southern
Hybridyzation/X% — 2 DWTHER L TN, B
AT, E5o&F—¥ 2B TENEMEBITHRIT
HENWDIEIATEoT,

EI3HDESE (Bontrop) &6 (Gaudieri,
Kulski, and Dawkins) 3, MHC &S & ORIR % %
DREBDTHD, AHITI, FELIHFEIhTWDS
DTEHTH5D, E NUSADEEETY, HOBED
ZEMOM->TNDS, FEXE, RELETHELTD
UZ, FHEI, 7hHT5Y), L THB27EE
TLEHEL TV ZEBHMENTNS, B, H6
BEDEFHFEDOE D TH SSilvana Gaudieri X Auld, B
EENGRZER AT A RERAE L > ¥ — DR Z K
ROTH5,

BIMOBKKDO3IE E7, 8, 98) i3I, b+
DA DERBEOMHCOEER N Z2EEDEHDT
HB, LhL, HERFT—7i3Fa EREINT
BY, KeSEIERIATOF—F R—ZANBIE
WWWRETRBINTWEZEE2EZ2E, 20
LOBARD—ETEFNZRT I LITIE, BIIvHE
DEKRNBZNEERDNS,

UL, AFEDIEELIIHIC, BEBOE 3 FHOEN
MEIBDTIZN, KRICE 2 WO MBI M AT BED
#Ir%& 9 %, Karl LandsteinerhSABOZ M i B! % 5 B,
L7zDi1 9008, Zhhnn 9 0FEN EAREL

78, MRBE R F OEEEH L X)L TOWEAAR
BILLAEDIZZZ10FIEEDZETHB, 2D
D7, MHCIZBET 28 38 TEDF5Fr—F L
WINBNO DI LT, &2 W TIdmERNS
—FERTT Y OWMANERIN TS, Ll
ZOZ &R, MRBEDHFLNIVOWENSHET
XITRETHEEEZHBDODTNSE I EE2RLTNS
EBEADIEAD,

E2HWOREZHEY L/=DIE, Wiener®ETFTH
% KEDSochalk &, & EBELFHEEL TS
75 2 ADBlancher K TH 5, HEKIFE1IE (),
BoE MEBEBEENERT S, BHEOD
ABO,Hh,LewisTUIMKAY), %5 3 ZRT¥E (MNSsH M
BROMES), BLUHE4L4E RRMKE) %4
BLTW3,

% 3E %Y (Blumenfeld, Huang, Xie, and Blancher)
IEMNSSIE LS > X028 (a7 +) ) Ei
TOFEMIEHNIZINTNS, & FTIZIGPAL
GPBE WO KREEMLRTB LU 1 MDA EETF (GPE)
NEFNLTVDD, FONP—dY S THRE
ThHd, EIAM, 52—, FFHFI,
TATHITRERERE T LE LA EWOT, #
BTEHRIE NORKNA S > T7—F > OR%EN S
APNIZRTELEEZSND, 55 (Pogo
and Chaudhuri) (3IDuffy R IMERATER O EiF 51T
W5, ReXMEE DY > N7 EHT 1 2 EEEFER
TH2DiIZxt LT, DuffyRIMKH & > %7 &3,
IMEEERAATH 2, H6E (Galil) TII5/=7=
ORI BRI BIR T 2BEHE (52 h—A 0
RIZKBHD) RO EFsnTnws, =7L,
DEEFELETFIX, EMER (B bEEAE) KUIH
HRBETREIEATNS (BEEFL). 7=
(Socha) 13k MU OEEERA O MIKEICDNT
FLooNTNW3S,

2D 8 ¥ (Edar and Spitalnik) 13, ik
BETFOEMICESTEELFEZZA NS, KE
FEOLETH—L L TOMBRIIR] &V 8 A
RSN TV, RAEBEOERE L THEIN
TWEANYINTF— -0V ELewisRIMEEIH
FROBRZICHELT, KBE, <~5U 7ER,
VAR E EMEBFIR & ORERZER I N TV

>
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%, 127120, REHOF =13k MZETBHHDT
H5,

FEIWOBRKETH D5 9% (Klein, O'hUigin, and
Blancher) 1%, RBIZHDHOD, MERFIROE
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