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Allelic and Haplotypic Diversity of HLA-A, -B, -C, and -DRB1 Genes in
Koreans Defined by High-resolution DNA Typing

Hye Yoon Chung, M.D., Jung Ah Yoon, M.S., Bok Youn Han, M.T., Eun Yung Song, M.D., and Myoung Hee Park, M.D.

Department of Laboratory Medicine, Seoul National University College of Medicine, Seoul, Korea

Background : In this study, we used high-resolution DNA typing to investigate the distribution of
HLA alleles and haplotypes in Koreans.

Methods : HLA-A, -B, -C, and -DRB1 alleles were genotyped at the allelic (4-digit) level in 474
healthy Koreans. HLA genotyping was performed in two steps. Initially, serologic typing or generic-
level DNA typing was performed using the PCR-sequence-specific oligonucleotide method, and
then allelic DNA typing (exons 2 and 3 for class |, and exon 2 for DRB1) was carried out using the
PCR-single-strand conformation polymorphism method or sequence-based typing. HLA allele and
haplotype frequencies and linkage disequilibrium values were calculated by the maximum likelihood
method using a computer program developed for the 11th International Histocompatibility Work-
shop.

Results : A total of 21 HLA-A, 40 HLA-B, 22 HLA-C, and 29 HLA-DRB1 alleles were found in Kore-
ans. The most frequent alleles in each locus with frequencies of >10% were, in decreasing order of
frequency, as follows: A*24:02, A*02:01, A*33:03; B*51.01; C*01.02, C*03:03; and DRB1*09:01. The
numbers of two- and three-locus haplotypes with frequencies of >0.5% were as follows: 44 A-C, 42
B-C, 51 A-B, 52 B-DRB1, 42 A-C-B, and 34 A-B-DRB1. Thirteen A-B-DRB1 haplotypes with frequen-
cies of >1.0% comprised 26.0% of the total haplotypes. The six most common haplotypes were as
follows: A*33:03-B*44.03-DRB1*13:02 (3.7%), A*33:03-B*44:03-DRB1*07:01 (3.0%), A*33:03-B*58:
01-DRB1*13:02 (3.0%), A*24.02-B*07:02-DRB1701:01 (2.8%), A*30:01-B*13:02-DRB1*07:01 (2.3%),
and A*11:01-B*15:01-DRB1704:06 (2.2%).

Conclusions : The information obtained in this study can be used as basic data for Koreans in the
fields of organ transplantation, disease association, and anthropologic studies. (Korean J Lab Med
2010,30:685-96)
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Table 1. HLA gene frequencies in Koreans (N=474)
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HLA-A* GF (%) HLA-B* GF (%) HLAC*  GF (%) HLA-DRB1* GF (%)
A01:01 21 B*07:02 41 C*01:02 174 DRB1*01:01 7.4
A*02:01 165 B*07:05 05 C*01:03 09 DRB1°03:01 22
A*02:03 05 B*08:01 0.1 C02:02 06 DRB1*04:01 04
A*02:06 95 B*13.01 16 C03:02 63 DRB1*04:03 26
A02:07 35 B*13:02 38 C*03:03 109 DRB1%04:04 09
A*02:10 0.1 B*14:01 1.2 C*03:04 99 DRB1*04:05 85
A02:41 0.1 B*15.01 94 C*04:01 6.0 DRB1*04:06 53
A03:01 16 B*15:02 04 C*04:03 0.1 DRB1*04:07 03
A*11:01 95 B*15:07 1.1 C*0501 15 DRB1°04:10 08
A2402 229 B*15:11 21 C*06:02 57 DRB1°07:01 73
A*24:03 0.1 B*15:18 13 C*07:01 33 DRB1*08:02 32
A*26:01 38 B*15:27 0.1 c07:02 7.2 DRB1%08:03 7.2
A*26:02 22 B*27:04 0.1 C*07:04 05 DRB1%09:01 10.4
A*26:03 1.1 B*27:05 36 C*08:01 85 DRB1*10:01 15
A*29:01 05 B*35:01 58 C*08:02 12 DRB1*11:01 32
A*30:01 38 B*35:03 04 C*08:03 06 DRB1*12:01 5.1
A*30:04 12 B*37:01 1.3 C*1202 23 DRB1*12:02 36
A*31:01 45 B*38:02 09 C*1203 03 DRB1*13:01 19
A*32:01 06 B*39.01 12 C*14:02 7.9 DRB1*13:02 7.8
A*33:03 154 B*40:01 43 C*14:03 50 DRB1*14:02 02
A68:01 0.1 B*40:02 5.1 C*15:02 34 DRB1*14:03 12
Ablank 04 B*40:03 05 C*15:05 04 DRB1*14:05 37

B*40:06 32 Cblank 00 DRB1*14:06 02

B*44:02 13 DRB1*14:07 0.2

B*44:03 8.1 DRB1*14:12 01

B*46:01 5.1 DRB1*14:54 33

B*47.01 0.1 DRB1*15:01 8.0

B*48:01 34 DRB1*15:02 30

B*51:01 10.2 DRB1*16:02 05

B'51:.02 09 DRB1 blank 0.1

B*5201 23

B*54:01 54

B*55:02 18

B*55:04 02

B*56:01 02

B*56:05 0.1

B*57:01 05

B*58:01 57

B*59:01 17

B*67:01 03

Bblank 05

*HLA molecular typing was performed for the exons encoding the peptide-binding domains: exons 2 and 3 for HLA class | and exon 2 for HLA-DRB1
alleles. Listed HLA alleles are the most probabile alleles in Koreans selected from particular groups of alleles designated with the suffix “G” in the 2010
HLA nomenclature [2]. For example, A*02:06, B*40:01, C*01:02, and DRB1*14:54 were selected from A*02:06:01G (A*02:06:01/02:126), B40:01:01G
(B*40:01:01/40:01:02/40:55), C*01.02:01G (C*01:02:01/01:02:02/01:25), and DRB1*14:01.01G (DRB1*14:01:01/14:54), respectively.

Abbreviation: GF, gene frequency.
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#02:10, *02:41 5 6% S Hrt olof= W2 o Y {AAE 7HA AL 9l B¥15+ B¥15:01, *15:02,

A*24, A*26, A*30 o] 27) ol4kel qig-AxE Bch, #15:07, *15:11, *15:18, #15:27 5 657 HEFAAE 23
HLA-B 89 % 5% o]0 R =2 WxS Hol o p* 33 Qo= B*07, B¥*13, B¥27, B*35, B*40, B*44, B*51,

51:01 10.2%), *15:01, #44:03, #35:01, *58:01, *54:01, *40: B*55, B*56 @Ho] 27§ ool fd-g-AAE 2alct,

02, *46:01 & 8F°I%aL, AA9| 54.8%5 AA|5k3t, 7H HLA-C 3 3 5% O OR w2 HIEE Bl P2 o*

Table 2. Two-locus HLA haplotypes (A-C and B-C) in Koreans (N=474)

A-C haplotype* HF (%) LD RLD' X2 B-C haplotype* HF (%) LD RLD' X’
A*01:01 Cc06:.02 1.26 1.14 057 1109 B*07:02 c*07:02 3.90 3.61 0.94 469.8
A*02:01 Cc*01:02 4.87 2.08 0.15 19.9 B*13:.01 C*03:04 1.48 1.32 0.93 118.6
A*02:01 C*03:03 2.20 0.41 0.05 12 B*13:02 C*06:02 3.80 3.58 1.01 623.7
A*02:01 C*03:04 2.86 1.22 0.15 1.5 B*14:01 C*08:02 1.16 1.15 1.00 948.0
A*02:01 c*07.02 1.13 -0.10 -0.05 0.0 B*15:.01 c*01.02 0.87 -0.77 -0.47 4.6
A*02:01 Cc*08:01 2.22 0.81 0.11 57 B*15.01 C*03:03 254 152 0.18 26.4
A*02:01 C*14:02 137 0.06 0.01 0.0 B*15.01 C*03:04 0.51 -0.42 -0.45 2.2
A*02:01 C*15.02 1.13 0.57 0.18 7.0 B*15:01 C*04:01 4.80 423 0.78 351.8
A*02:03 c*07:02 0.53 0.49 1.00 65.0 B*15:07 C*03:03 0.95 0.84 0.89 65.4
A*02:06 c*01:02 173 0.08 0.01 0.1 B*15:11 C*03:03 1.90 1.67 0.90 134.5
A*02:06 C*03:03 1.60 0.57 0.07 3.8 B*15:18 C*07:04 0.53 0.52 1.00 392.1
A*02:06 C*03:04 0.85 -0.09 -0.16 0.1 B*15:18 Cc*08:01 0.62 0.51 0.44 25.1
A02:06 Cc*08.01 2.45 1.64 0.21 38.0 B*27:05 Cc*01:.02 3.06 243 0.81 1105
A*02:06 C*14:02 117 0.42 0.06 2.7 B*27:05 c*02:02 0.63 0.61 1.00 159.7
A*02:07 Cc*01:02 2.57 197 0.68 76.0 B*35.01 C*03:03 355 292 0.57 153.6
A*03:01 C*05:01 0.74 0.72 049 2139 B*35.01 C*04:01 0.55 0.20 0.04 12
A*11:01 c01.02 1.22 -0.44 -0.26 15 B*35:01 Cc108:01 1.28 0.79 0.15 13.8
A*11.01 C*03:04 0.70 -0.24 -0.26 0.7 B*37:.01 C*06:02 127 1.19 1.00 201.2
A*11:01 C*04:01 3.15 2.58 047 1294 B*38:02 c*07:02 0.95 0.88 1.00 117.6
A*11.01 c07.02 0.91 0.23 0.03 0.8 B*39:.01 c*07:02 0.95 0.87 0.80 929
A*11:.01 C*08:.01 1.20 0.39 0.05 21 B*40.01 C*03.04 2.52 2.09 0.54 112.4
A*24.02 c*01:02 4.36 0.37 0.03 0.5 B*40.02 C*03:03 0.95 0.40 0.09 32
A*24:02 C*03:03 2.87 0.38 0.05 0.8 B*40:02 C*03:04 3.80 3.29 0.72 239.6
A24.02 C*03:04 2.78 0.50 0.07 15 B*40:03 C*03:04 0.53 0.48 1.00 457
A*24:02 C*04.01 1.73 0.36 0.08 12 B*40:06 C*08:01 2.83 2.55 0.86 251.0
A*24.02 cr07:02 3.20 1.56 0.28 19.6 B*44:02 C*05:01 1.37 1.35 1.04 9115
A*24:02 Cc*08:01 1.80 -0.16 -0.08 0.2 B*44:03 c*07:01 3.17 2.90 0.96 339.2
A*24:02 C*12:02 2.00 1.47 0.82 51.3 B*44:03 C*14:03 4.85 4.44 0.98 534.8
A*24:.02 C*14.02 2.99 1.18 0.19 10.2 B*46:01 Cc*01:02 3.90 3.02 0.72 125.2
A*26.01 c*01:02 1.06 0.40 0.14 3.3 B*46:01 C*01:03 0.84 0.80 0.88 132.8
A*26:01 C*03:03 0.88 0.47 0.14 6.0 B*48:01 Cc*08:01 210 1.82 0.59 122.7
A*26:01 C*03:04 057 0.19 0.06 1.1 B*48:01 C*08:03 0.63 0.61 1.00 172.8
A*26:02 C*03:04 0.66 0.44 0.22 9.6 B*61.01 Cc*03:02 0.53 012 -0.18 0.2
A*26:03 C*03:03 0.68 0.56 0.60 29.8 B*51.01 C*14:02 7.70 6.90 0.97 678.6
A*30:01 C*06:02 325 3.04 0.85 4480 B*61.01 C*15:02 1.26 0.92 0.30 26.8
A*30:04 Cc*08:02 1.16 1.15 1.00 9480 B*51:.02 C*15:02 0.95 0.92 0.90 260.1
A*31.01 C*03.03 1.26 0.77 0.19 135 B*52:01 Cc*12:02 2.32 2.27 1.00 948.0
A*31.01 C*03:04 0.66 0.21 0.05 1.1 B*54:01 Cc*01.02 5.27 4.33 0.96 240.5
A*31:01 C*14:02 1.13 0.77 0.19 17.8 B*55:02 Cc*01:02 1.48 117 0.81 525
A*33:.03 c*01:.02 0.60 -2.09 -0.78 22.0 B*57:01 C*06:02 0.53 0.50 1.00 83.2
A33:.03 Cc*03:02 6.11 514 096 3237 B*58:01 C*03:02 5.70 533 0.99 841.4
A*33:03 c*07:01 3.06 2.55 092 1498 B*59:01 Cc*01.02 1.69 1.39 1.00 77.2
A*33:.03 c*07:.02. 0.52 -0.58 -0.53 3.7

A*33:03 C*14:03 4.20 3.44 0.82 1825

*Haplotypes with frequencies of >0.5% are listed. Haplotypes showing strong positive linkage disequilibrium (chi-square>10.8; P<0.001) are under-
lined and those with RLD values of >0.7 are in bold; 'RLD values of >0.7 are in bold.
Abbreviations: HF, haplotype frequency; LD, linkage disequilibrium; RLD, relative linkage disequilibrium.
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Table 3. Two-locus HLA haplotypes (A-B and B-DR) in Koreans (N=474)

A-B haplotype* HF (%) LD RLD' x? B-DR haplotype* HF (%) LD RLD' X?
A*01.01 B*37:01 0.95 0.92 074 3127 B*07.02 DRB1*01:01 358 3.28 0.86 378.2
A*02:01 B*13.01 0.73 0.47 0.36 9.7 B*07:05 DRB1*08:03 0.53 0.49 1.00 65.1
A*02:01 B*15:01 215 0.59 0.08 28 B*13:01 DRB1*12:02 1.58 1.53 1.00 409.7
A*02:01 B*15:11 0.56 0.22 0.13 17 B*13:02 DRB1*07:01 2.74 2.46 0.70 234.8
A*02:01 B*27:.05 1.49 0.89 0.29 15.5 B*14.01 DRB1*08:02 0.53 0.49 0.44 65.1
A*02:01 B*35.01 1.12 0.17 0.03 0.3 B*15.01 DRB1*04:06 3.70 3.20 0.67 2281
A*02:01 B*40:01 0.81 0.10 0.03 0.2 B*15:.01 DRB1*09:01 1.42 0.44 0.05 23
A*02:01 B*40:02 1.55 0.71 0.17 7.3 B*15.01 DRB1*14:54 0.54 0.23 0.08 1.8
A*02:01 B*40:06 0.60 0.07 0.03 0.1 B*15:.01 DRB1*15:01 1.44 0.69 0.09 71
A*02:01 B*48:01 0.83 0.28 0.10 1.6 B*15:07 DRB1*04:03 0.52 0.49 0.47 83.9
A 02:01 B*51:.01 1.61 -0.07 -0.04 0.0 B*27.05 DRB1*01:01 2.58 2.31 0.68 210.5
A*02:01 B*54.01 1.46 057 0.13 43 B*35.01 DRB1%04:03 0.54 0.38 0.15 9.9
A*02:03 B*38:02 0.53 0.52 1.00 5244 B*35:01 DRB1%09:01 0.92 0.31 0.06 1.8
A*02:06 B*27:05 0.75 0.41 0.12 52 B*35.01 DRB1*11:01 0.88 0.70 0.24 279
A*02:06 B*35.01 1.06 0.51 0.10 53 B*35.01 DRB1*12:01 0.79 0.50 0.10 9.0
A*02:06 B*40.02 1.16 0.83 0.15 10.7 B*35.01 DRB1*15:01 0.94 0.47 0.09 53
A*02:06 B*40:06 0.81 0.50 0.17 9.0 B*37.01 DRB1*10:01 1.16 1.14 0.92 679.5
A*02:06 B*48:01 1.15 0.83 0.27 236 B*38:02 DRB1*15:02 0.74 0.71 0.77 1775
A*02:06 B*51.01 144 0.48 0.06 2.7 B*39.01 DRB1*08:03 0.63 0.55 0.51 37.6
A*02:06 B*54:01 0.74 0.23 0.05 1.1 B*40.01 DRB1*04:05 0.78 0.41 0.10 50
A*02:07 B*46:01 253 2.35 071 3249 B*40:01 DRB1%08:03 0.73 0.42 0.11 6.1
A*03.01 B*44.02 0.63 0.61 047 1746 B*40.01 DRB1*09:01 0.60 0.15 0.04 0.5
A*11:01 B*15.01 3.17 2.27 0.27 66.1 B*40:.02 DRB1*04:05 0.56 0.13 0.03 04
A*11:01 B27:05 0.54 0.19 0.06 1.2 B*40.02 DRB1*09:01 0.67 0.14 0.03 0.4
A*11.01 B*40:01 0.96 0.55 0.14 79 B*40:.02 DRB1*14:54 0.78 0.61 0.20 24.0
A*11.01 B*51.01 0.86 -0.10 -0.11 0.1 B*40.02 DRB1*14:05 0.53 0.34 0.10 6.4
A*11.01 B*54:.01 0.85 0.33 0.07 23 B*40:.02 DRB1*15:01 0.61 0.20 0.04 1.1
A*24.02 B*07.02 292 1.98 0.62 53.3 B*40.06 DRB1*09:01 1.75 1.41 0.49 64.2
A*24.02 B*15:.01 2.05 - 0.11 -0.05 0.1 B*40:06 DRB1*12:01 0.55 0.38 0.12 9.2
A*24.02 B*35.01 1.85 0.52 0.12 2.7 B*44.02 DRB1*04:05 0.53 0.41 0.34 16.0
A*24.02 B*39:01 0.57 0.30 0.34 4.3 B*44.03 DRB1*07:01 3.25 2.66 0.40 134.2
A*24:02 B*40:01 1.78 0.74 0.22 71 B*44.03 DRB1*13:02 3.95 3.32 0.46 195.7
A*24.02 B*40.02 0.99 -0.16 -0.14 0.3 B*46:01 DRB1*08:03 2.62 2.25 0.48 150.3
A*24.02 B*40:06 0.92 0.17 0.07 0.5 B*46.01 DRB1*09:01 1.55 1.02 0.22 22.0
A*24.02 B*46:01 0.74 -0.42 -0.36 20 B*48:01 DRB1*12:02 0.52 0.40 0.12 13.6
A*24:02 B*51:.01 3.47 1.14 0.15 7.7 B*48:01 DRB1*15:01 0.53 0.26 0.08 26
A24.02 B*52:01 211 1.58 0.88 59.0 B*51:01 DRB1%04:03 0.72 0.45 0.19 8.3
A*24.02 B*54.01 167 0.43 0.10 19 B*51.01 DRB1*04:05 1.48 0.62 0.08 5.1
A*24:.02 B*55.02 0.54 0.14 0.10 0.6 B*51.01 DRB1*08:02 0.50 0.18 0.06 1.1
A*24:.02 B*59:01 0.85 0.47 0.36 7.0 B*51.01 DRB1*09:01 1.74 0.68 0.08 52
A*26:01 B*15:.01 0.52 0.16 0.05 0.8 B*1.01 DRB1*12:01 1.09 0.57 0.13 71
A*26.01 B*27:.05 0.55 0.41 0.12 12.7 B*51.01 DRB1*13:01 0.69 0.50 0.30 141
A*26.01 B*35.01 0.80 0.58 0.16 16.4 B*51.01 DRB1*14:03 0.61 0.50 0.48 22.3
A*26:01 B*40:02 0.51 0.32 0.09 5.6 B*51.01 DRB1*14:05 0.71 0.34 0.10 33
A*29:01 B*07:05 0.53 0.53 1.00 9480 B*51:01 DRB1*15:01 0.54 -0.28 -0.34 1.1
A*30.01 B*13:02 3.16 3.02 0.83 6540 B*52:01 DRB1*15:02 1.69 1.62 0.72 382.5
A*30:04 B*14:.01 1.16 1.15 1.00 9480 B*54.01 DRB1*04:05 257 210 0.42 104.5
A*31.01 B*48:01 0.62 0.47 0.14 14.6 B*54.01 DRB1*15:01 1.41 0.98 0.20 24.0
A*31.01 B*51:.01 1.54 1.08 0.27 28.4 B*57.01 DRB1*07:01 0.53 0.49 1.00 64.1
A*33:03 B*44:03 7.36 6.11 0.89 3655 B*58:01 DRB1*03:01 1.90 177 0.85 2541
A*33:03 B*58:01 5.38 4.49 093 2711 B*58.01 DRB1*13:02 3.19 275 0.52 184.0
B*59:01 DRB1*04:05 1.27 1.12 0.73 921

*Haplotypes with frequencies of >0.5% are listed. Haplotypes showing strong positive linkage disequilibrium (chi-square>10.8; P<0.001) are under-
lined and those with RLD values of >0.7 are in bold; 'RLD values of >0.7 are in bold.
Abbreviations: HF, haplotype frequency; LD, linkage disequilibrium; RLD, relative linkage disequilibrium.
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01:02 (17.4%), *03:03, *03:04, *08:01, *14:02, *07:02, *03:
02, *04:01, *06:02, *14:03 5 105011, HA|9] 84.8%=
AAIBIAL}. C*02, C*05, C*06 FEol= 22 1719] diFE¢-4
AR 2R o 1 9] ihE ¢ g2 BEF 27f o] of
HEAAE 2ol

HLA-DRBI 39 F 5% o] o% =2 H=E 2l
DRB1#09:01 (10.4%), *04:05, *15:01, *13:02, *01:01, *07:

rlo
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01, #08:03, #04:06, *12:01 %5 9214, HA2] 67.0%E =
A|5k9itt, DRBI*049¢ DRBI*14%= Z¥Z+ 7709 dg-4--42
7HA L QoA t-ERAR; folA] M =2 TS BY
t}. 71 9]ol DRBI*08, DRBI*12, DRBI1*13, DRB1*15 @]

22 0] A4S AT SIS,

Table 4. Three-locus HLA haplotypes (A-C-B and A-B-DR) in Koreans (N=474)

A-C-B haplotype* HF (%) LD A-B-DR haplotype* HF (%) LD
A*33.03 C*03.02 B*58:01 559 553 A*33.03 B*44:03 DRB1*13:02 3.65 3.56
A*33.03 C*14:03 B*44:03 4.09 4.03 A*33.03 B*44:03 DRB1*07:.01 3.02 293
A*24:.02 C*14:.02 B*51.01 3.50 3.32 A*33:03 B*58:01 DRB1*13:02 2.99 292
A*30:01 C*06:02 B*13.02 3.16 3.15 A24.02 B*07:02 DRB1*01.01 2.84 277
A*33.03 C*07:01 B*44:03 3.06 3.02 A*30:01 B*13:.02 DRB1*07.01 2.26 2.25
A*11.01 C*04:01 B*15.01 3.05 2.99 A*11:01 B*15.01 DRB1%04:06 2.21 2.16
A*24:.02 cr.02 B*07:.02 2.98 291 A*33:03 B*58:01 DRB1*03:01 1.79 1.77
A*02:07 c01.02 B*46:01 2.32 229 A24.02 B*52:01 DRB1*15:02 1.69 1.67
A*24.02 C*12:02 B*52:01 2.11 210 A*02:07 B*46:01 DRB1%08:03 124 1.23
A*02:01 Cc*01:.02 B*27:.05 164 153 A*02:01 B*27:05 DRB1%01.01 1.15 1.10
A*24:.02 c1:.02 B*54.01 1.57 1.36 A*02:06 B*27:.05 DRB1*01.01 1.06 1.03
A*02:01 c01.02 B*54.01 1.57 1.41 A*02:01 B*54:01 DRB1*04:05 1.05 097
A*24.02 C*03:04 B*40:01 155 1.45 A*24:.02 B*54.01 DRB1%04:05 1.03 0.92
A*24.02 C*03.03 B*35.01 1.43 1.29 A*01:01 B*37:.01 DRB1*10:01 0.84 0.84
A*31.01 C*14:.02 B*51.01 1.18 1.14 A*02:01 B*51.01 DRB1*12:01 0.83 0.74
A*30:04 c08:02 B*14.01 1.16 1.16 A24.02 B*15:01 DRB1*04:06 0.78 0.67
A*02:01 C*14:.02 B*51.01 1.14 1.01 A*02:06 B*1.01 DRB1%09:01 0.74 0.64
A*02:01 C*03:04 B*40:.02 1.08 1.00 A*02:06 B*54.01 DRB1*15:01 0.74 0.70
A*02:06 C*14:02 B*51.01 1.08 1.00 A*02:01 B*13:01 DRB1*12:01 0.73 0.72
A*02:06 C03:.04 B*40:.02 1.00 0.95 A24:.02 B*59:01 DRB1*04:05 0.72 0.68
A*02:06 C*03:03 B*35.01 0.98 0.92 A*24:.02 B*46.01 DRB1%08:03 0.67 0.58
A*01.01 Cc*06:02 B*37.01 0.95 0.95 A*02:01 B*654.01 DRB1*15:01 0.62 0.54
A*02:01 Ccr08:01 B*35.01 0.95 0.87 A*24:02 B*40:01 DRB1*04:05 0.61 0.52
A*02:06 c08:.01 B*48:01 0.91 0.89 A24.02 B*40:06 DRB1*09:01 0.61 0.54
A*11:.01 c*01.02 B*54.01 0.90 0.81 A*02:07 B*46.01 DRB1%09:01 0.60 0.58
A*02:01 C*03:03 B*15.01 0.88 0.71 A*24.02 B*15.01 DRB1*15:01 0.59 0.42
A*24:.02 C01.02 B*59:.01 0.82 0.75 A*24:02 B*13:01 DRB1*12:02 0.56 0.55
A*02:01 C*03:04 B*13.01 0.74 0.71 A*02:03 B*38:02 DRB1*15:02 0.53 0.53
A*24.02 Cc*08:01 B*40:06 0.74 0.68 A*24.02 B*51.01 DRB1*11.01 0.53 0.45
A*02:06 Cc08:.01 B*40:06 0.73 0.71 A*29:01 B*07:05 DRB1%08:03 0.53 0.53
A*02:01 Cc01.02 B*15.01 0.72 0.45 A*30:04 B*14:.01 DRB1*08:02 0.53 0.53
A*02:01 C*03:03 B*15:11 0.65 0.61 A*31:01 B*51.01 DRB1%08:02 0.53 0.53
A*02:06 c*01.02 B*54.01 0.65 0.56 A*33.03 B*51.01 DRB1*13:01 0.53 0.50
A*03.01 C*05.01 B*44:02 0.63 0.63 A*02:06 B*35.01 DRB1*11.01 0.51 0.49
A*11:01 C*14:02 B*51.01 0.59 0.52

A*24:.02 c*01.02 B*46.01 0.59 0.39

A*24.02 c*04.01 B*15.01 0.58 0.45

A*02:06 c*01.02 B*27:05 0.55 0.49

A*02:03 cror.02 B*38:02 0.53 0.53

A*24:.02 C*03:04 B*13.01 0.53 0.50

A*33.03 Cc*03:02 B*51.01 0.53 0.53

A*24.02 C*03:03 B*15.01 0.51 0.28

*Haplotypes with frequencies of >0.5% are listed.
Abbreviations: HF, haplotype frequency; LD, linkage disequilibrium.
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2. HLA Hix&el Hi= 1) 2-FEREE LHH|S
gH2Qlo Al maximum likelihood W22 AMEE HIE
A ZRIOHE Fal A 2-AAE AR ] vlE 0.5% o142l A-C YAl F 440180 chTable 2). ©] &
£ Table 2, 3o AL, 3—AAE dujAFe] HeE o F2Jst oA A EHF (chi—square >10.8, P<0.001)< 1t
Table 4] AA|3}3ICt, Ehlls LA S 18%:(40.9%)°1%43L, RLD kel 0.7 ©149]

Table 5. HLA gene frequencies (%) in Koreans (N=474) and Japanese (N=371)

HLA-A* Korean Japanese HLA-B* Korean Japanese HLA-C* Korean Japanese  HLA-DRB1* Korean Japanese
A*01.01 2.1 0.9 B*07:.02 41 6.5 c'01.02 174 14.8 DRB1701:01 7.4 6.5
A*02:01 16.5 115 B*07:.05 05 C01:03 0.9 0.4 DRB1*03:01 22
A*02:03 05 B*08:01 0.1 c*02:02 0.6 DRB1*04:01 0.4 0.7
A*02:06 95 7.7 B*13.01 16 15 C*03:02 6.3 0.4 DRB1*04:03 26 4.0
A*02.07 35 22 B*13:.02 38 0.3 C*03:03 10.9 121 DRB1704:04 09 0.1
A*02:10 0.1 0.7 B*14.01 1.2 C*03:04 9.9 137 DRB1*04:05 85 115
A*02:18 0.1 B*15.01 9.4 8.7 C*04.01 6.0 4.6 DRB1*04:06 53 35
A*02:41 0.1 B*15.02 0.4 0.1 C*04.03 0.1 DRB1*04:07 0.3 09
A*03.01 16 0.4 B*15:07 11 0.7 C*05.01 15 04 DRB1*04:10 08 18
A*03:.02 0.1 B*15:11 2.1 0.4 C06:02 5.7 16 DRB1*07:01 7.3 0.3
A*11:01 95 8.2 B*15:18 1.3 15 c*07:01 33 DRB1*08:02 3.2 4.0
A*11:.02 0.1 B*15:27 0.1 0.1 c*07.02 7.2 14.6 DRB1*08:03 7.2 8.1
A24:.02 229 379 B*27:04 0.1 0.3 C*07:04 05 09 DRB1709:01 104 124
A*24:03 0.1 B*27:05 36 0.1 Cc08:01 85 7.4 DRB1*10:01 15 0.9
A*24:.04 0.1 B*35.01 58 7.6 Cc*08.02 1.2 DRB1*11:01 3.2 34
A*26:.01 38 8.1 B*35.03 0.4 C*08:03 0.6 2.0 DRB1*12:01 51 38
A*26:.02 2.2 23 B*37.01 13 13 c*12:02 23 105 DRB1*12:02 36 15
A*26:03 11 24 B*38:02 0.9 0.1 C*12:03 0.3 DRB1*13:01 19 0.7
A*26:04 0.1 B*39.01 12 4.4 C*14.02 7.9 49 DRB1*13:02 7.8 7.7
A*26:05 0.1 B*39.02 05 C*14:.03 5.1 8.9 DRB1*14:02 0.2
A*29.01 05 B*39:04 0.1 C*15.02 34 2.7 DRB1*14:03 1.2 15
A”30:01 38 0.1 B*40.01 4.3 4.2 C*16:05 04 DRB1*14:05 3.7 11
A*30:04 12 B*40:.02 51 8.6 DRB1*14:06 0.2 18
A*31.01 45 71 B*40:03 05 0.3 DRB1*14:07 0.2 0.3
A*32:01 0.6 B*40:06 32 39 DRB1*14:12 0.1 0.1
A*33:03 154 9.7 B*44.02 1.3 0.4 DRB1*14:54 33 4.2
A*68:01 0.1 B*44:.03 8.1 8.7 DRB1*15:01 8.0 85

B*46.01 51 36 DRB1*15:02 3.0 10.0

B*47.01 0.1 DRB1*16:02 05 09

B*48:.01 34 3.0

B*51.01 10.2 7.7

B*51.02 09 0.1

B*51:.03 0.1

B*52:01 23 10.7

B*54.01 54 7.7

B*55.02 18 19

B*55:04 02 0.3

B*56.01 0.2 05

B*56:03 0.1

B*56:05 0.1

B*57.01 05

B*58:01 5.7 0.4

B*59.01 1.7 18

B*67.01 0.3 1.1

*HLA alleles with significantly different gene frequencies between Koreans and Japanese are underlined (P<0.001) or in bold (P<1x 10°%).
Koreans: present study.
Japanese: from reference [26]. DRB1*1401 (reported) is converted to DRB1*14:54 in this table.
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(10.8% vs. 6.3%) A1} Tl Y= Ao A7t $H o5
T+ 7Y GuiA RS FEQl(Z 2 HIE 2.5%, RLD 0.55; Rl%=
7.4%, RLD 0.84)°llX% ¥1& 2% o]44o]al RLD 0.5 o]
783 ATS Ho B At Akt fAksteiTh

HLA QufjAd|& Foll A-B-DR LA g EX = Z7]o]4]
53] H|Ed 2HBAJIL o] Aol A 7t QlFe] T adt %011}5
o] FHE 4Pk d] wl$- Fasitt 2 At A} ggle
A 0.5% olA+e] HIEE Hol= A-B-DR UujA| &2 34%0]3
AL, o] Fofl 13%-2 1% ©1/9] BI=ES 7HAl= &3 LufAg el
&3 HTable 4). 2 AolA #3E A-B-DR YA <] &
EE Lee S1019] AT+ A% 1.0% o1, 14%)% A=
%AP’B‘WE} H=Eolofl A wEE A-B-DR °1HHxﬂ°U HEE

K ofAJof QIFET} Blas] HtTh Ik 1% o]4o] &7k A-

B-DR QufA|go] gh=i2l, UR1[32], Efo]@k=[29]0l A= 2zt
AL o5 LujA|F o] F LulAIF ] 25% ©]
& AP B ZfHZ?]oﬂHL 4| o]50] F
APl 8% Fwoll Eaal H5 52> HLA iA%<
3o QlojA e FX w2 theldE vEhdE 1T 4 Y
o}, A-B-DR 4uliAI3 <] &z QoA e g3l Ui
7V 7Pk Ao R dehhet], dEQIIN=516)[32]04= |l
%= 0.5% oAo] 31%, o] ol 1% olAto] 11502 B 1o A]
Q1] Atel fARslGITh E3E dEelol 1% ol WER
EAskE GEiAR 1F Foll 650] F=loll= 1% o ®l=
2 o] Ygilef &3t duliAE FF2 Bh ool gl
& EskA EATS & 4= Ak

WA zol Ao A FAje} FoR} Tholl HLAZ} YA|8l= F

Z} 102’: o]AH&]

22

= B
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T =
%2 4 4S Wtk Alo] Bus|9ick33-36], Ted, oh
AR oA HANE Uebhs HLA 8 215 uet
ApS] Aol7k ke 4 itk £ ShRLe SHERlo| A A27} E
© A-B-DR U3 A% A2 hA A SEelA] £3)
BANE Holths AU Bud v Y1) £ Ao

) HEES Hol= A-B-DR UujA|E Foll A2 olFo]
o2 Ao| T FR77F itk A*02-B*27.05~-DRBI*01:01%%
A*02-B*54:01-DRBI*15:01 QuiA 3 <] 75 A*02:01, A*02:
062} A3 A o] v]Z3h &= EA5}] (Table 4) o] YHRA]|
P 282 7A 1ol BLE DRo| tig-5- 34} ae<2oll A L x|stod
= A*020Fg 04 EUAT 7heA0] =2 AR UEhT o]
ojof| = FUH iAol A= ThE A*02 oF 2t AxkE Zlo]
o] 25 =Y oS 5%, A*02-B*46:01-DRBI*09:012]
745 A*02:01, *02:06, *02:072% A3 Ao] 2+t 0.3%, 0.2%,
0.6%= JEstTh Ztof] 2 dAtzlo] ujd 2P A z0]4]
o] ek FAet AT oA YX|eh= HLA-A, -B,
-DR BHZ 2L Q= 7154k kol gzt ol B
A& wol Yels S AR 2 A A*02 Qo= A*26,
B¥40 (8%J8}4 B61), DRBI*04, DRBI*
14-50] 71§ E3H| EUAE Hol= AR Uyt

2 oo A ore a3 38 flel HLA
class I i34+ exon exon 39+, HLA-DRB19] ti3}
A= exon 29h& EA8HE L, GRS 4= ¢li= “allelic ambigu—
ity” ol tiaiAl= ghlolAl 71 7hsAo] =&t 3
W2 BAsg ks HolthTable 1), o= AH G745
A19] - HLA class I9|A4] exon 4% F7}8to] 45 5}
o) ATt class 1 FAAA exon 42] Hol&= H]|uLA
Zo]7] f&o| exon 45 EATIAE ambiguity?] 4 =
2 Otz ol A Ha goz fJ2e -G} 271
of whz} o] Ak vl F7H Aotk L2 EAT
of Yehts g4 thgd e vlad Aigte] o] Q=
2 A FH37], 2 AtollA AEE HLA x4 g
TR 2 W=7t Sl ANES o R A A7 DR
Hog FAg AaH25]9 fAkE A o' Hop Y el ¥
A %S Aos Az ® she] #AHS 2 H
FAAR A HEH blank ¥I=7} HLA-A, -B, -C, -DRB1
oA Z+2F 0.4%, 0.5%, 0.0%, 0.1%=, HLA-A2} —BojlA] oF

(@]
)
N
L
~
o:
15

>
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2t =& A Bk olrt, o= BAo) 23 it F
o 715 A 2 | E
HO® HAEH o BRE AR 9= A 4 HESHA
S8 7RsAdo] 1L, HLA-C= E4sH ZAfollA] blank7} U
& 2= HAE DNA Atz oA g1ekl7] mhzell blank7t
0%% FA U 207 A7), AR SAEA A blank
7} 323hE Qe A Foll 0.2%2] RleE 231 Z10] A blank 278
(A blank-B*40:03-DRB1*14:05, A blank—B*67:01-DRBI*
12:01), B blank 170(A*24:02-B blank—DRB1*08:037} ¥
E[9IL 0.1% ©l8ke] YA g = A T et

B Apoas A7E d9l 474S e R e
DNA HAMS o]83lo] HLA-A, -B, -C, -DRBl ¥ & &
Akl AA WS o]-g-sto] e faIAH4RtelS:) P RlE
oF dujA|g Fxol| thEh AR E AbEsto] AAStYIT £ AT
O] A= oro & Fhlof A A7]ol4] B8] P mA|E0]4]
AgtAmg A, AFATE A Foll 483 ARE o]&

k1

i @ HLA 382> EH5HA $-F(generic level) oA % o
Fdo] At AR fEoAE v Al g

R -

Uehlis o= a3t & o

T
o
=
[
ofN
S
3
rlu
By
o

P BAE AT 19AE FAsH 29| FEAAE
sty HAPHOIY sequence—specific oligonucleotide

H
(PCR-SSO) WH o= AlgYstelar, 1 v TA= tid-dxt
FHEAAE class 2 exon 22} exond, DRB12 exon 2] T3}
single—strand conformation polymorphism (PCR—SSCP)
Ee AXG7IAEEASE ol8ste] AAskITE HLA B
FAAre] At R, HufA| R RlE, AAEEE G2 maxi-
mum likelihood Hzjoll ZAE A1AF A 22 A 25
e ZRIOS o]-gsto] 4HEs3it

Zu} @ gelolla] HEE HLA-A, -B, —C, DRB1 W&t
A G2 Z47F 21, 40, 22, 29F0]%1t), o] Fof F-HA}F BlE
10% olde Bl digadA P =S tE)2 A%02:01,
A*24:02, A*33:03: B¥51:01; C*01:02, C*03:03; DRBI1*09:01
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5ol HLA dufAIg el 24 23t 0.5% o1de] RI=E Y
Bl 2-f-3A duiAES A-C 445, B-C 42%, A-B
51%, B-DRBI1 52%°]%1, 3—FHA# LufjA|E-e A-C-B
42%, A-B-DRB1 34%o]3lth. ghlolA Hl& 1% o)<
A-B-DR UHjA|EL 13F 02 A uiAEY 26.0%= 2}
A3, 2% o|AFe. 2 71 B3k A-B-DR UHIA|E-2 A*33:
03-B*44:03-DRBI*13:02 (3.7%), A*33:03-B*44:03-DRBI*
07:01 (3.0%), A*33:08-B*58:01-DRBI*13:02 (3.0%), A*24:
02-B*07:02-DRBI*01:01 (2.8%), A*30:01-B*13:02-DRBI*
07:01 (2.3%), A*11:01-B*15:01-DRBI*04:06 (2.2%) % 6%
ol ek

2 & A5 Bl =] A =2 HLA 3
Hik HLA QA3 wleol Bt 225 AAlsha e, & d+
O] A= ghelolA A7), dekdyd A, QlF-RAlst
2 At oA T8 7|2ARR o] 8E 4 Q& AR |
et
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