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Polymorphism analysis of common HLA haplotype in Han population from 7 prefecture -
level cities of Jiangsu Province
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[Abstract] Objective: To investigate the distribution characteristics of common human leukocyte antigen (HLA) haplotypes in Han
population in Chinese Marrow Donor Program (CMDP) Jiangsu Branch from 7 prefecture-level cities in Jiangsu Province. Methods : In
this study, 11 889 volunteers from CMDP Jiangsu Branch were genotyped at HLA-A/B/DRB1/C/DQB1 loci using PCR-SBT method.
HLA haplotypes frequencies of HLA-A-B-C,DRB1-DQB1,A-B-DRB1,A-B-DRB1-C-DQB1 were separately calculated using Arlequin
3.5 from 7 prefecture-level cities in Jiangsu Province, the common HLA haplotypes were statistically analyzed and compared with the
published data of Han population in China. The clustering analysis between different populations was conducted by hierarchical
clustering method with SPSS software. Results: In the HLA-A-B-C haplotypes, A*30:01-B*13:02-C*06:02 and A*33:03-B*58:01-
C*03: 02 were the top two common haplotypes in 7 prefecture-level cities of Jiangsu Province. The clustering analysis showed that
Nanjing, Yangzhou, Changzhou and Zhenjiang were clustered, and Suqian, Huai’ an and Xuzhou were clustered. The top two common

haplotypes in HLA-DRB1-DQB1 haplotypes were DRB1#07:01-DQB1*02:02 DRB1*#09:01-DQB1*03: 03 in Suqian, Huai’ an and

[(BE&mE] PEEsiERE(CMDP201909)
SEEEE( Corresponding author) , E-mail : shenjie@njmu.edu.cn



B4 103

-1388 - Mow kOB K o % W 2022410 A

Xuzhou,and DRB1#09:01-DQB1#03:03,DRB1*07:01-DQB1*02:02 were the top two common haplotypes in Changzhou, Yangzhou,
Zhenjiang and Nanjing. The clustering analysis showed that 7 prefecture-level cities in Jiangsu Province were clustered into one group.
Among the HLA-A-B-DRB1 haplotypes, A*30:01-B*13:02-DRB1#07:01 was the most frequent haplotype in 7 prefecture-level cities
of Jiangsu Province,and A*33:03-B*58:01-DRB1*03:01 was the second frequent A-B-DRB1 haplotype in Nanjing, Yangzhou, Huai’
an and Changzhou. The clustering analysis showed that Nanjing, Yangzhou, Changzhou, Heilongjiang and Liaoning were clustered , and
Huai’ an, Sugian and Xuzhou were clustered. The most frequent HLA-A-B-DRB1-C-DQBI haplotype was A*30:01-B*13:02-DRB1*
07:01-C*06:02-DOB1#02:02 in 7 prefecture-level cities of Jiangsu Province, and the frequency of the haplotypes that containing A*
30: 01-B*13: 02-DRB1#07: 01 gradually decreased from north to south in Jiangsu Province. The clustering analysis showed that
Changzhou, Xuzhou and Nanjing were clustered together, and then clustered with Zhenjiang. Huai’ an and Sugian were clustered
together, and then clustered with Xuzhou. Yueyang, Zhejiang and Guangdong were clustered together. Conclusion: On the whole, the
three prefecture -level cities in Northern Jiangsu (Sugian, Huai” an and Xuzhou) are clustered together, and the other 4 cities are

clustered together. The HLA haplotype polymorphism in Han population from 7 prefecture level cities of Jiangsu Province is more

biased to the Northern China than the Southern China.
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Table 1 Hardy-Weinberg equilibrium test at each locus in 7 prefecture-level cities of Jiangsu Province

HH HM R FHVT M e U[pan M
P (n=2227) (n=1752) (n=1770) (n=2081)  (n=1453) (n=946) (n=1315)
A XL 0.916 93 0.931 51 0.914 69 0.896 20 0.907 09 0.916 49 0.909 51
R 0.901 36 0.898 59 0.949 15 0.896 24 0.900 80 0.901 41 0.900 52
P1E <0.001 <0.001 <0.001 0.113 <0.001 <0.001 0.002
B JUE-3E) 0.939 38 0.938 93 0.949 15 0.950 50 0.929 80 0.947 15 0.948 29
HIEEME 0.93938 0.948 41 0.952 04 0.949 54 0.942 90 0.944 38 0.952 08
P1E <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
DRBI NEAE 0.913 79 0.899 54 0.911 86 0.898 61 0.903 65 0.930 23 0.909 51
WEE 0.918 43 0.915 61 0.918 72 0.912 18 0.907 94 0.906 10 0.913 41
P <0.001 <0.001 <0.001 0.033 <0.001 <0.001 <0.001
C NLEAE 0.888 64 0.896 69 0.911 86 0.919 27 0.890 57 0.901 69 0.914 83
IR 0.905 64 0.903 90 0.904 54 0.906 63 0.900 03 0.900 62 0.908 97
PIE <0.001 <0.001 <0.001 <0.001 <0.001 0.013 <0.001
DQB1 ML 0.888 64 0.87272 0.87571 0.882 27 0.880 94 0.916 49 0.895 82
b=t (e 0.892 92 0.893 95 0.894 44 0.888 63 0.891 02 0.887 42 0.891 87
P 0.002 0.124 <0.001 0.040 <0.001 <0.001 <0.001
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MM A%02:07-B*46:01-C*01: 02 B EML T &R (P <
0.05) ",
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{1 8% 12 DRB1#09: 01-DQB1#03: 03, DRB1#07:
01-DQB1*02:02 K Z . %A DRB1*15:01-DQB1*
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Table2 Common HLA-A-B-C haplotype in Han population from 7 prefecture-level cities of Jiangsu Province and Guangdong
s A-B-C i N Mt BT 720 i 5T M J77R
1 30:01-13:02-06:02 0.07063 0.07591 0.05900 0.07366 0.11195 0.10607 0.098 11 <0.01
2 33:03-58:01-03:02 0.06424 0.06025 0.05306 0.05778 0.05721 0.04878 0.03108 0.05528
3 02:07-46:01-01:02 0.02773 0.02561 0.03632 0.03284 0.03119 0.02421 0.01351 0.086 70
4 33:03-44:03-14:03 0.01685 0.02093 0.01536 0.01865 0.02123 0.01675 0.026 12 <0.01
5 11:01-46:01-01:02 0.01465 0.01939 0.01564 0.01506 0.00987 0.01555 0.01044 0.039 84
6 11:01-40:01-07:02:01G  0.01104 0.01587 0.01605 0.01603 0.01675 0.00919 0.01499 0.045 50
7 02:01-46:01-01:02 0.01799 0.01528 0.00971 0.01460 0.01121 0.01087 0.008 43 <0.01
8 24:02-54:01-01:02 0.01158 0.01211 0.01158 0.01201 0.00777 0.01087 0.006 75 <0.01
9 32:01-52:01-12:02 0.00690 0.01042 0.00735 0.00839 0.01144 0.00529 0.008 36 <0.01
10 24:02-46:01-01:02 0.00419 0.01011 0.01104 0.00890 0.006 13 0.00532 0.008 83 <0.01
11 11:01-51:01-14:02 0.00908 0.00989 0.00733 0.00891 0.01242 0.00558 0.01463 0.017 36
12 11:01-13:01-03:04 0.01156 0.00967 0.01319 0.01339 0.00942 0.01121 0.00986 0.039 52
13 11:01-15:02-08:01:01G  0.01503 0.00691 0.01668 0.01150 0.00979 0.01364 0.00999 0.033 57
14 02:01-13:02-06:02 0.00704 0.00695 0.00552 0.00670 0.01014 0.01139 0.007 58 <0.01
15 33:03-44:03-07:01:01G  0.00521 0.00842 0.00632 0.00670 0.00848 0.01024 0.01108 <0.01
16 02:01-15:11-03:03 0.00766 0.00212 0.00836 0.00625 0.00346 0.00571 0.01101 <0.01
17 11:01-15:01-04:01 0.00833 0.00563 0.01103 0.00557 0.00638 0.00537 0.00502 <0.01
18 11:01-54:01-01:02 0.00723 0.00378 0.01054 0.006 04 0.004 68 0.00789 0.005 47 <0.01
A1 w3
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Figure 1 The clustering analysis pedigree based on HLA -
A-B-C haplotype frequency
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Figure 2 The clustering analysis pedigree based on HLA -
DRB1-DQB1 haplotype frequency
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Table 3 Common HLA-DRB1-DQB1 haplotypes in Han population from 7 prefecture-level cities of Jiangsu Province and

other three places in China

g Pe MW L BN W mE BM R ER %
1 09:01-03:03 0.16725 0.16353 0.16327 0.17268 0.14625 0.15697 0.13004 0.19443 0.18530 0.13095
2 07:01-02:02 0.107 10 0.12529 0.09802 0.11725 0.16758 0.16755 0.14867 0.03472 0.03550 0.023 67
3 08:03-06:01 0.071 38 0.08127 0.07825 0.070 64 0.066 07 0.07822 0.04332 0.06944 0.08150 0.06273
4 12:02-03:01 0.078 69 0.07506 0.077 12 0.091 06 0.07648 0.086 15 0.066 54 0.07639 0.09940 0.062 57
5 15:01-06:02 0.063 31 0.069 60 0.078 18 0.078 30 0.064 34 0.078 74 0.11368 0.024 31 0.048 50 0.085 01
6 11:01-03:01 0.046 88 0.049 64 0.044 51 0.04122 0.04542 0.03647 0.04639 0.06248 0.058 50 0.048 12
7 03:01-02:01 0.063 09 0.04709 0.04944 0.04998 0.04955 0.04387 0.04867 0.08681 0.04370 0.04402
8 04:05-04:01 0.047 60 0.040 81 0.02345 0.04685 0.04646 0.04228 0.03954 0.024 10 0.04170 0.407 10
9 13:02-06:09 0.03256 0.02997 0.02373 0.03075 0.03269 0.02378 0.01863  <0.01 0.01840  <0.01
10 04:06-03:02 0.03502 0.028 82 0.036 72 0.03099 0.026 84 0.028 01 0.02205 <0.01 0.026 20 <0.01
11 13:02-06:04 0.020 21 0.028 25 0.024 58 0.02355 0.03132 0.02537 0.02852  <0.01 <0.01 <0.01
12 15:02-06:01 0.01325 0.02309 0.01066 0.01536 0.01907 0.01690 0.026 61 <0.01 <0.01 <0.01
13 01:01-05:01 0.020 21 0.02055 0.02090 0.01394 0.018 58 0.01850 0.02243 0.01389 0.01020 <0.01
14 14:05-05:03 0.01953 0.01941 0.02345 0.01802 0.01721 0.01956 0.01745 <0.01 0.02280  <0.01
15 07:01-03:03 0.018 19 0.019 12 0.01921 0.02073 0.02547 0.01427 0.02015 <0.01 <0.01 <0.01
16 10:01-05:01 0.01459 0.01741 0.01667 0.01394 0.01721 0.01163 0.01065 0.027 78 <0.01 <0.01
17 13:01-06:03 0.01931 0.01741 0.01582 0.01634 0.01514 0.02378 0.02243  <0.01 <0.01 <0.01
18 16:02-05:02 0.01886 0.017 12 0.01441 0.01153 0.01652 0.011 10 0.02091 0.05903 0.04190 <0.01
19 15:01-06:01 0.020 67 0.01579 0.02098 0.01540 0.01293 0.01323 0.01064 0.03436 0.05310 <0.01
20 04:01-03:01 0.007 53 0.006 01 0.006 83 0.00577 0.00516 0.01216 0.00799  <0.01 <0.01 <0.01
21 04:03-03:02 0.010 10 0.00999 0.01101 0.01225 0.01204 0.01163 0.01293 0.03472 0.01840 <0.01
22 04:04-03:02 0.01257 0.00771 0.00989 0.01105 0.00998 0.00740 0.00608 0.01042 <0.01 <0.01
23 12:01:01G-03:01 0.004 07 0.001 71 0.009 32 0.01153 0.009 89 0.00634 0.01673 0.01389 0.02520 0.033 12
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Table4 Common HLA-A-B-DRBI1 haplotype in Han population from 7 prefecture-level cities of Jiangsu Province and other
six places in China
A-B-DRB1
A
30:01-13:02-07:01 0.060 55 0.066 48 0.048 79 0.064 78 0.100 84 0.096 44 0.08257 <0.01 0.017 50 0.024 63 0.073 50 0.048 89 0.067 30
33:03-58:01-03:01 0.032 68 0.027 59 0.025 55 0.025 19 0.028 97 0.025 14 0.018 01 0.051 80 0.058 80 0.029 34 0.068 60 0.020 18 0.015 90
33:03-44:03-13:02 0.014 22 0.020 20 0.012 88 0.016 61 0.017 74 0.016 35 0.02425 <0.01 <0.004 <0.01 0.06000 <0.01 0.01349
33:03-58:01-13:02 0.023 16 0.017 67 0.017 21 0.020 49 0.019 89 0.012 10 0.008 46 <0.01 0.008 20 0.014 58 0.095 50 0.013 28 0.012 70
02:07-46:01-09:01 0.018 92 0.014 18 0.025 84 0.022 90 0.016 69 0.019 40 0.006 14 0.072 90 0.026 80 0.053 37 0.11270 0.02029 0.020 28
11:01-46:01-09:01 0.007 99 0.011 99 0.011 65 0.011 56 0.009 09 0.013 09 0.008 59 <0.01 0.01060 0.01286 0.06000 <0.01 <0.007
02:01-46:01-09:01 0.013 71 0.008 23 0.007 84 0.009 34 0.007 08 0.005 58 0.004 30 <0.01 <0.004 <0.01 0.00330 <0.01 <0.007
33:03-44:03-07:01 0.004 88 0.008 10 0.006 96 0.005 52 0.006 62 0.008 98 0.01120 <0.01 <0.004 <0.01 <0.003 <0.01 0.00748
11:01-15:02-12:02 0.008 85 0.006 60 0.011 11 0.008 63 0.006 77 0.008 81 0.007 01 0.013 90 0.024 40 0.021 86 0.00520 <0.01 <0.007
02:01-13:02-07:01 0.007 08 0.005 46 0.005 29 0.006 08 0.005 36 0.011 86 0.009 07 <0.01 <0.004 <0.01 0.06610 <0.01 <0.007
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Table 5 Common HLA-A-B-DRB1-C-DQB1 haplotype in Han population from 7 prefecture-level cities of Jiangsu Province
and other three places in China
A-B-DRB1-C-DQB1 Hf¥% 71 B A FHIT. M e Liipas M IR 15 WL

30:01-13:02-07:01-06:02-02:02 0.059 77 0.06584 0.04770 0.06382 0.09929 0.09365 0.08028 <0.01 0.01850 0.03200
33:03-58:01-03:01-03:02-02:01 0.03230 0.028 10 0.02566 0.02530 0.02912 0.02562 0.01780 0.04861 0.028 10 0.041 50
33:03-44:03-13:02-14:03-06: 04 0.01341 0.01839 0.01315 0.01335 0.01606 0.01426 0.02128 <0.01 <0.01  0.006 10
33:03-58:01-13:02-03:02-06:09 0.02270 0.01734 0.01573 0.02002 0.02021 0.01226 0.00873 <0.01 0.01520 0.01770
02:07-46:01-09:01-01:02-03:03 0.01730 0.01514 0.02160 0.01896 0.01490 0.01648 0.004 58 0.06597 0.05250 0.04200
11:01-46:01-09:01-01:02-03:03 0.01033 0.01228 0.00986 0.00825 0.007 10 0.01204 0.00921 0.02431 0.01530 0.009 10
02:01-13:02-07:01-06:02-02:02 0.007 01 0.00524 0.00507 0.00612 0.00501 0.01160 0.00903 <0.01 <0.01  <0.001
11:01-15:02-12:02-08:01:01G-03:01  0.009 07 0.006 56 0.01060 0.008 55 0.007 56 0.00832 0.00625 0.02083 0.02340 0.018 20
33:03-44:03-07:01-07:01:01G-02:02  0.003 98 0.007 85 0.00543 0.00563 0.006 06 0.00792 0.01022 <0.01 <0.01  0.002 80
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Figure 4 The clustering analysis pedigree based on HLA - SEAETLIR LTI L 16 K P 2 B e IR A
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