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Association of polymorphism in exons 2 and 3 of MHC class | gene
of Korean quail and Newcastle disease virus resistance

CUI Xiaohui,ZHAO Shujuan,ZHANG Xiaohui, PANG Youzhi,
YANG Youbing,BAI Junyan,LEI Ying

(College of Animal Science and Technology . Henan University of Science and Technology .Luoyang, Henan 471003,China)

Abstract: [Objective] The study analyzed the allelic polymorphism of exons 1,2 and 3 of MHC class
I gene in Korean quail and the association with the Newcastle disease virus (NDV) resistance. [Method]}
Based on conventional feeding method, fourteen-day-old Korean quails were challenged with LLa Sota atten-
uated strain of ND once a week by injection method. Three weeks after continuous challenge, blood samples
were obtained from the heart. The f-micro method was used to determine the levels of NDV in serum. Am-
plification of MHC class | gene in Korean quail by PCR technology, DNA Star and SPSS were used to an-
alyze the allelic polymorphism of MHC class | gene exons 2 and 3 and the NDV antibody differences a-
mong genotypes. [Result] The ND antibody valence in Korean quail was 2° — 2!, PCR amplification ob-
tained 1 290 bp DNA sequence and the coding region sequence was 780 bp,encoding 259 amino acids. DNA
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sequences of exons 1,2 and 3 of 76,272 and 274 bp were obtained by comparing with the known Japanese

quail RNA (AB005528). No mutation was detected on exon 1,while 11 moderate polymorphic mutations loci
were found in exons 2 and 3 (4 mutations loci on exon 2:257 bp (A/C),267 bp (A/T),366 bp (A/G),and 500 bp
(T/G) ;7 mutations loci on exon 3:795 bp (T/C), 798 bp (T/C),810 bp (T/(),830 bp (A/G).873 bp (A/T),
927 bp (A/G) ,and 932 bp (C/G). The 267 bp (A/T),830 bp (A/G),873 bp (A/T).and 932 bp (C/G) muta-
tions led to amino acid changes. There were significant differences in ND antibody levels between the 500
bp (T/G),873 bp (A/T) and 932 bp (C/G) mutation loci (P<C0. 05). [Conclusion) The exons 2 and 3 of
Korean quail MHC class ] gene had abundant polymorphism and close relationship with NDV resistance.
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Fig. 1 PCR amplification of MHC class 1 gene in

Korean quail
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Fig. 2 Base mutation types on exons 2 and 3 of MHC class | gene in Korean quail
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Table 1 PIC and ND antibody valence of 11 mutation loci in Korean quail MHC class ] gene exons 2 and 3
ND $0 (4 & eI 3

o i ey = g  [] 1 i 58 SEE
GRT REGE REE  ORE/R (bl e Wik waw PN
Exon Mutation site Genotype Quantity  ND antibody valence ” M Allele Heterozygosity KRS
frequencies . PIC
(1b value) frequencies
AA 96 8.14+1.51 0. 436
257 bp A:0.559
+ : ¢ .
(A/C) BB 70 8.2041.10 0.318 B.0. 441 0.493 0.371
AB 54 8.40+1.14 0. 246
AA 38 7.33%+1.23 0.173
267 bp , A:0.341
+
- (A/T) BB 108 8.14=21. 30 0.491 B.0. 659 0. 449 0. 348
5?; o AB 74 8.4040.97 0.336
Exon 2 AA 72 7.11+0.78 0.327
~xon 366 bp A0, 427
k n ;0. / )
(A/G) BB 104 8.22=+1.39 0.473 B.0. 573 0. 489 0. 369
AB 44 7.7540.95 0.200
AA 106 8.6240.74 a 0.481
500 bp o A:0.550 )
4 + 495
(T/G) BB 84 8.10%1.10 ab 0.383 B.0. 450 0.495 0.372
AB 30 7.334+0.57 b 0.136
AA 64 8.14+1.46 0.291
795 bp _ _ A0, 355
+1. 35 VL S S
(T/0) BB 128 8.1741.35 0.582 B.0. 6 0.457 0.352
AB 28 7.67%+0.52 0.127
AA 58 7.63+1.51 0. 264
798 bp _ A:0.35
+ : L0 ) 55 S
o (T/0) BB 124 8.0741.23 0.564 B.0. 650 0.455 0.351
%%ESE" AB 38 8.2240.83 0.172
Fxon 3 AA 16 8.28+1.21 0. 209
xon 810 bp A:0. 341
+ 4 AV
(T/G) BB 116 8.334+1.32 0.527 B.0. 659 0. 449 0. 348
AB 58 7.20+1.10 0. 264
AA 72 7.71+1.25 0.327
830 bp A:0.473
+ : : 4
(A/G) BB 84 8.11=x1. 36 0.382 B.0.527 0.499 0.375
AB 64 7.80+1.48 0.291
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Exon Mutation site Genotype Quantity  ND antibody valence {rI ny? < Allele Heterozygosity ;ii
(1b value) cquencres frequencies .
AA 66 7.20+1.03 b 0. 300
- 1~
?;3/,?1)) BB 54 7.90+1.13 ab 0.246 284)?,: 0.499 0.375
’ AB 100 8.5440.82 a 0.454 '
53 AA 46 7.7541.40 0.209
927 bp A:0.414
ST (A/G) BB 84 8.12+1.13 0.382 B.0. 586 0. 485 0. 367
Exon 3 AB 90 8. 44-0. 93 0. 409 o
AA 56 7.164+0.98 b 0. 255
S()i‘z/(m; BB 51 8.12%1.05 ab 0.227 /1;(()) ?;g 0. 500 0.375
aSs : U4
AB 140 8.50+1.08 a 0.518

TE ¢ ] — AL (V7 15 AN [ R 28 ND T K J5 bR AS [l /NG 5 1 327 22 57 1 3 (P<<0. 05)

Note: Different lowercase letters indicate significant difference among genotypes of ND antibodies at same mutation loci (P<C0. 05).
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