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Correlation Analysis of HLA-DM Gene Polymorphisms with
Polio Vaccine-induced Antibody Response

QI Runan, SHI Lei, LIU Shuyuan, LI Jing, SHI Li
(Institute of Medical Biology, Chinese Academy of Medical Sciences & Peking Union Medical
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[ Abstract] Objective To investigate the correlation between HLA-DM gene polymorphism and antibody
response induced by poliomyelitis vaccine. Methods 355 healthy infants aged 2 to 3 months in Guangxi Zhuang
Autonomous Region were selected as the study objects, and 10 SNPs of DMA exon 3 and DMB exon 2/3 were
genotyped by Sanger sequencing. The correlation between DMA and DMB genes and poliomyelitis vaccine—induced
antibody response was analyzed at allele, genotype and haplotype levels. Results In the type I antibody response
induced by polio vaccine, the frequencies of DMA*01:02, DMB*01:01, DMB*01:01/DMB*01:01 and
DMA*01:02-DMB*01:01 were higher in the non—seroconversion group than in the seroconversion group( P < 0.05).
In the polio type II antibody response, the frequencies of DMA*01:02, DMA*01:02/DMA*01:02, DMB*01:01/
DMB*01:01 and DMA*01:02-DMB*01:01 were higher in the non—seroconversion group than in the seroconversion
group( P < 0.05). Conclusion Alleles DMA*01:02 and DMB*01:01 may be associated with type I and type II
antibody responses induced by poliomyelitis vaccine.

[ Key words] HLA-DM; Gene polymorphism; Polio vaccine; Antibody response
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Tab.1 HLA-DMA genotyping SNPs locus information

Hh X S i3
AR RGN condon140 condonl155 condon184
SNPs rs1063478 1s6926628 rs17214044 rs41555121
DMA*01:01 GTC GGA CGC CGC
DMA*01:02 ATC GGA CGC CGC
DMA*01:03 GTC GCA CAC CAC
DMA*01:04 ATC GGA TGC TGC
% 2 HLA-DMB EE 58 SNPs fii 15 2

Tab.2 HLA-DMB genotyping SNPs locus information
P TR S22 hEF3
BRI R condonl10 condon27 condon31 condon53 condon144 condonl79
SNPs rs17583782 rs41560814 rs17617333 rs17617321 rs2071555 rs1042337
DMB*01:01 ACC TCC GAT AGC GCG ATT
DMB*01:02 ACC TCC GAT AGC GAG ATT
DMB*01:03 ACC TCC GAT AGC GCG ACT
DMB*01:04 ACC TCC GAT AGC GTG ACT
DMB*01:05 ACC TCC GAT AGC GTG ATT
DMB*01:06 ACC TTC GAT AGC GAG ACT
DMB*01:07 GCC TCC GTT AAC GCG ATT
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Tab.3 Primers sequence and fragment size
P4 R B EmG1) AL EEY] H A BUCEE (bp)
DMA%MEF3  5-TCTCCCAAAGCCTGACCC-3' 5'-AGAAAGAAGCCTCCTCCC-3' 479
DMB/MEF2  5-ACATTGACCTGTTCTCCCTT-3' 5'-CTGCACTTCCTGGTAGCC-3' 358
DMB/ME T3 5-CGATCCACATCTCATTTTCTCTGC-3'  5-CTATGCAGGGCCACCATCTG-3-3' 353

13 ZritEsbiE

TE Pypop 0.7.0 A4 o) 49 B 45 JL E A7 vt —
IR AA % -4 (hardy—weinberg equilibrium, HWE) £
Ko >R SHEsis B 73 B FE DAL i 18] A9 2 BN
5, 9 #H HLA-DMA-DMB ¥.£%5 5, )i F] SPSS
23.0 YRR ( x ) LB RIER] . R% . DM
% S A7 ik PR 5 B DR B AR TR BH 5 RN PR 2 2
[ B 5345, P<0.05 F2ERA G2 L.

2 H#ER

2.1 BAEKER

Yy ABFFE X R 1Y 355 24 2240 Lk 196 44 53
159 PR R, Horb 114 B RIUE, 241 B3
TR o 45 IBTAA PH 5% 28 A A BH 4% 28 Ta) B4t ) A
B, ZRIGitE L (P>0.05), k4,

x4 HARAFERFR

Tab. 4 Basic information on research subjects

B BRIl

PR R4

I3 7Y P51/ R B i P e Ve P

I 3 192 0.549 4 0.800 1.260 0.385
I 158 0.451 1 0.200

I b 159 0.560 37 0.521 0.345 0.557
‘8 125 0.440 34 0.479

11 % 194 0.551 2 0.667 0.161 1.000
7 158 0.449 1 0.333

I A 113 0.323 1 0.200 0.341 0.675
bW 237 0.677 4 0.800

II P 90 0.317 24 0.338 0.116 0.733
Vw3 194 0.683 47 0.662

1 U 113 0.321 1 0.333 0.002 1.000
bin)d 239 0.679 2 0.667

22 EHMERSH

DMA 1 DMB 3 R 5 555 73 175 & HWE(P >
0.05), # K 1HIF DMA*01:02 ZE40 A E BH 4
f 45 % 8 T BHEE 41 (P = 0.022), DMB*01:01 7547t
PRIE BH 3 41 b g R & TR 4 (P = 0.021), &
JK T3 DMA*01:02 78 470 1A A BH 4% 41 v /9 59 %
T B4 (P=0.014), W5,
2.3 ERBHHF
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(A % 2 T FHEE 40 (P = 0.001), DMB*01:01/DMB*
01:01 FEPUARIE BH % 4 v i Wi 2 5 T IHAR 4 (P =

0.003), U3 6,
24 BERSW
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FEHUAARR PH % 20 vh 3 8 T PR 41 (P = 0.017),
4 K 11 %t DMA*01:02-DMB*01:01 B.4% 5 15 Hip
PR PR 20 e v T BH AL 41 (P = 0.008), UL
=7
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Tab.S Comparison of frequencies of alleles of DMA and DMB between two groups

. - 2 37 LI ﬁwm%ﬁ ﬁ%#m%ﬁ p »
Wik R kR kS
DMA I DMA*01:01 493 0.704 4 0.400 4.347 0.074
DMA*01:02 177 0.253 6 0.600 6.210 0.022°
DMA*01:03 30 0.043 0 0.000 0.447 1.000
Ii DMA*01:01 406 0.715 91 0.641 2.958 0.085
DMA*01:02 135 0.238 48 0.338 5.980 0.014"
DMA*01:03 27 0.048 3 0.021 1.958 0.241
I DMA*01:01 493 0.700 4 0.667 0.032 1.000
DMA*01:02 181 0.257 2 0.333 0.181 1.000
DMA*01:03 30 0.043 0 0.000 0.267 1.000
DMB I DMB*01:01 347 0.496 9 0.900 6.446 0.021
DMB*01:02 129 0.184 1 0.100 0.468 0.699
DMB*01:03 193 0.276 0 0.000 3.786 0.070
DMB*01:05 4 0.006 0 0.000 0.057 1.000
DMB*01:07 27 0.039 0 0.000 0.401 1.000
I DMB*01:01 275 0.484 81 0.570 3.382 0.066
DMB*01:02 105 0.185 25 0.176 0.059 0.808
DMB*01:03 160 0.282 33 0.232 1.395 0.238
DMB*01:05 4 0.007 0 0.000 1.006 0.589
DMB*01:07 24 0.042 3 0.021 1.386 0.328
Il DMB*01:01 352 0.500 4 0.667 0.661 0.686
DMB*01:02 129 0.183 1 0.167 0.011 1.000
DMB*01:03 192 0.273 1 0.167 0.338 0.687
DMB*01:05 4 0.006 0 0.000 0.034 1.000
DMB*01:07 27 0.038 0 0.000 0.239 1.000
*P<0.05,

DMA*01:02 F1 DMB*01:01 75 % JK 11 % 4 44 JE FH
S 2H v A6 B PR TR 2 . oAt sE
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R 41 3 s T e R o B 41 1Y, DMA*01:03, DMA*
01:04 1 DMB*01:02 £ £ G 1 21 BEAR H £ 9 XU
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AZESE . S DMA 5 140 1 E LR A & ke o8
5K SRR, DMA*01:03 1Y rs6926628 37 15 i
R A-CAESR, FEDMA S 155 i 2R H
HAMEA NNEIR, 7F rs41555121 fif 1 G—A
ARSFER T, DMA*01:03 5540 JE P 15 184 1 4
R AR R NHARR, WA
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) IERUE M T B ELIR S B fii A ORI . 2 5 1%
ST BN 4 T DMA*01:01-DMB*01:01 11 DMA*
01:03-DMB*01:07, % ¥ HLA-DM Fp{% % H A5 45
ER AN EIIRE, Jf22 PR I T 40 30
ST M I, DMA*01:03-DMB*01:07 543 8 77
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Folt S U5 Wi 25 T B G 8 IR AL A R S Ml i ). 7
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Tab. 6 Comparison of frequencies of genotypes of DMA and DMB between two groups
_— — . SN L PB4 »
DMA I DMA*01:01/DMA*01:01 174 0.497 0 0.000 4.875 0.061
DMA*01:01/DMA*01:02 123 0.351 4 0.800 4317 0.057
DMA*01:01/DMA*01:03 22 0.063 0 0.000 0.335 1.000
DMA*01:02/DMA*01:02 23 0.066 1 0.200 1.410 0.297
DMA*01:02/DMA*01:03 8 0.023 0 0.000 0.117 1.000
I DMA*01:01/DMA*01:01 142 0.500 32 0.451 0.552 0.457
DMA*01:01/DMA*01:02 102 0.359 25 0.352 0.012 0.912
DMA*01:01/DMA*01:03 20 0.070 2 0.028 1.744 0.272
DMA*01:02/DMA*01:02 13 0.046 11 0.155 10.736 0.001"
DMA*01:02/DMA*01:03 7 0.025 1 0.014 0.288 0.703
m DMA*01:01/DMA*01:01 173 0.491 1 0.333 0.298 1.000
DMA*01:01/DMA*01:02 125 0.355 2 0.667 1.257 0.555
DMA*01:01/DMA*01:03 22 0.063 0 0.000 0.200 1.000
DMA*01:02/DMA*01:02 24 0.068 0 0.000 0.219 1.000
DMA*01:02/DMA*01:03 8 0.023 0 0.000 0.070 1.000
DMB I DMB*01:01/DMB*01:01 92 0.263 4 0.800 7.209 0.020"
DMB*01:01/DMB*01:02 57 0.163 1 0.200 0.050 1.000
DMB*01:01/DMB*01:03 93 0.266 0 0.000 1.800 0.332
DMB*01:01/DMB*01:07 11 0.031 0 0.000 0.162 1.000
DMB*01:02/DMB*01:02 14 0.040 0 0.000 0.208 1.000
DMB*01:02/DMB*01:03 35 0.100 0 0.000 0.555 1.000
DMB*01:02/DMB*01:07 7 0.020 0 0.000 0.102 1.000
DMB*01:03/DMB*01:03 28 0.080 0 0.000 0.434 1.000
DMB*01:03/DMB*01:07 9 0.026 0 0.000 0.132 1.000
II DMB*01:01/DMB*01:01 67 0.236 29 0.408 8.570 0.003"
DMB*01:01/DMB*01:02 51 0.180 7 0.099 2.725 0.099
DMB*01:01/DMB*01:03 78 0.275 15 0.211 1.180 0.277
DMB*01:01/DMB*01:07 10 0.035 1 0.014 0.844 0.476
DMB*01:02/DMB*01:02 10 0.035 4 0.056 0.669 0.492
DMB*01:02/DMB*01:03 27 0.095 8 0.113 0.198 0.656
DMB*01:02/DMB*01:07 5 0.018 2 0.028 0.328 0.631
DMB*01:03/DMB*01:03 23 0.081 5 0.070 0.087 0.768
DMB*01:03/DMB*01:07 9 0.032 0 0.000 2.309 0.214
I DMB*01:01/DMB*01:01 94 0.267 2 0.667 2.408 0.179
DMB*01:01/DMB*01:02 58 0.165 0 0.000 0.591 1.000
DMB*01:01/DMB*01:03 93 0.264 0 0.000 1.074 0.570
DMB*01:01/DMB*01:07 11 0.031 0 0.000 0.097 1.000
DMB*01:02/DMB*01:02 14 0.040 0 0.000 0.124 1.000
DMB*01:02/DMB*01:03 34 0.097 1 0.333 1.876 0.268
DMB*01:02/DMB*01:07 7 0.020 0 0.000 0.061 1.000
DMB*01:03/DMB*01:03 28 0.080 0 0.000 0.259 1.000
DMB*01:03/DMB*01:07 9 0.026 0 0.000 0.079 1.000

'P<0.05,
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Tab.7 Comparison of frequencies of genotypes of DMA and DMB between two groups

- sl PR PREL PUAAE B 20 p »
I DMA*01:01-DMB*01:01 172 0.245 3 0.300 0.156 0.714
DMA*01:01-DMB*01:02 125 0.178 1 0.100 0.416 1.000
DMA*01:01-DMB*01:03 193 0.275 0 0.000 3.786 0.069
DMA*01:02-DMB*01:01 169 0.241 6 0.600 6.825 0.017"
DMA*01:03-DMB*01:07 24 0.034 0 0.000 0.354 0.999
II DMA*01:01-DMB*01:01 141 0.248 34 0.239 0.047 0.827
DMA#*01:01-DMB*01:02 102 0.179 24 0.169 0.086 0.768
DMA*01:01-DMB*01:03 160 0.281 33 0.232 1.394 0.237
DMA*01:02-DMB*01:01 128 0.225 47 0.330 6.825 0.008°
DMA*01:03-DMB*01:07 21 0.036 3 0.021 0.873 0.444
I DMA*01:01-DMB*01:01 173 0.245 2 0.333 0.245 0.639
DMA*01:01-DMB*01:02 125 0.177 1 0.166 0.004 0.999
DMA*01:01-DMB*01:03 192 0.272 1 0.166 0.338 0.999
DMA*01:02-DMB*01:01 173 0.245 2 0.333 0.245 0.639
DMA*01:03-DMB*01:07 24 0.034 0 0.000 0.211 0.999
"P<0.05,
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