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Abstract: Paraoxonase-2 (PON2) gene production is an antioxygen for the metabolism of circulat-
ing triacylglycerols. It is considered to be a major candidate gene affecting fat deposition in blood
vessel and human lifespan, respectively. In this study, direct sequencing method was used to de-

tect the single nucleotide polymorphisms in the exons of PON2 gene; polymerase chain reaction-
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single-strand composition polymorphism (PCR-SSCP) was applied to analyze the polymorphisms
of exon 9 of the PON2 gene in 478 cattle that comprised of seven breeds, namely Luxi, Nanyang,
Jinnan, Chinese Simmental, Holstein, Murrah buffalo and Nili-Ravi buffalo. Four single nucleo-
tide polymorphism sites were discovered in exons, which had not caused the change of amino
acids. A 167 bp long PCR product of exon 9 was detected with SSCP. BB genotype had one sub-
stitution mutant T98C. Except Luxi and Holstein, other five breeds were all at Hardy-Weinberg
equilibrium (P > 0.05). In Luxi, Nanyang, Jinnan and Holstein, the polymorphisms informa-
tion contents were moderate polymorphisms (0. 25 <PIC<C 0. 50). Others were in low polymor-
phisms. AA genotype was not detected in Murrah buffalo and Nili-Ravi buffalo, while AA, AB
and BB genotypes present in other five breeds. The predominated frequency of the genotypes
were difference in these seven breeds, AA>>AB>BB was in Luxi and Nanyang; AA/AB/BB was
near to 1 : 1: 1 in Jinnan; there was serious skewness of BB in Chinese Simmental, which was
the predominated genotype and the allele B was the dominance allele; and in two Buffalo breeds,
B allele was the superiority. According to statistical analyze with SAS 9. 1 GLM procedure, there
were significant difference between breeds and genotypes (P < 0. 01); and no significant differ-
ence were found among several age groups in Luxi cattle (n=238) between genotypes (P >
0. 05), but significant difference among different genotypes was found (P < 0. 01). Combination
with the tendency of the development of the genotype of animals, the AA type will be the fitted

one for longer lifespan.
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Table 1 Sequences of the primers, size of products and reaction conditions
55 o B K Efip FE AN
Code FF Sequence (537 Annealling  Attention Length/bp
El F-CTTACTTTCACCAACTCACTCCT  R-TGTTCCTACCCTTGTTTTCCATC 55.3C 30s 72C 30s 567
E2 F-AAGGCAGTGGGGACATAAAG R-AATGAGCCGAGAAAGGGACA 57.3C 30s 72C 30s 670
E3-13-E4 F—ACAAAAGATGAAAGGACC R-GAAAGCCAAACAGTATAG 55.6C 30s 72C 80s 998
E5 F-TAAAGAATTTCACCCAGCAC R-TAGGGAACCTCTTACCAAAA 55.3C 30s 72C 30s 384
E6-16-E7 F-CCGCCACGTATTTATTGTAT R-TTCCCACTGTGTTAATGAAG 53.1C 30s 72C 60 s 1122
E8 F-AAAAGGACTAAACGGACCATC R-CATGACATTTAGATGCTGACG  57.0C 30s 72C 50s 263
E9 F-TTAGAGCTCACAGTATAGGGC R-CTGAATAGGTTCTCCGCATC 59.0C 30s 72C 40s 167

E4EF1; LAEF E.Exonl;I.Intron
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Fig. 1 Amplification of exon9 of the PON2 gene
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Fig. 2 12% denaturing polyacrylamide gel electropho-
resis of exon9 genotypes
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Table 2 The counts and loci of single nucleotide polymorphism in exons of PON2 gene

AT AL B 275K Mutation types

Exon Locus 2 Deletion ¥ Replacement Hifft Transversion
4h T 5 Exonb 73 110 A/G.G/A
4@ ¥ 6 Exon6 76 T/C
4h T 9 Exon9 98 C/T
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(1). Exon5: A73G, G110A; (2). Exon6; T76C; (3). Exon9: C98T
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Fig. 3 Single nucleotide polymorphism loci in exons of the bovine PON2 gene
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Table 3 Genotypic and Allelic frequencies of PON2-Exon9
o e TR ALK
Species Number Genotype frequencies Allele frequencies
AA AB BB A B
V54 Loxi 238 0.582 0.246 0.172 0. 705 0.295
#4 BH 4 Nanyang 42 0.548 0. 310 0.143 0.702 0.298
W 4 Jinnan 29 0.310 0. 345 0. 345 0.483 0.517
1 [E P [ 735 /8 4 Chinese Simmental 24 0.043 0.087 0.913 0.083 0.917
faf B3 2F Holstein 40 0.55 0.075 0.375 0. 625 0.375
JE $i7/K 4 Murrah buffalo 52 0 0.231 0.769 0.115 0. 885
2 B -FrdE7K 4 Nili-Ravi buffalo 53 0 0. 396 0.604 0.198 0. 802
B-PLAEKA 5 MRHA TR ZBE B S/ (PIOY R4 FE LK 248 F1JE R0 3E K 4 #7353 Hardy-
AT 0.25 F1 0. 50 Z (8], I ZAL AL THEZE. Wemberg ST AR A 5 1 VG 2 R A 07 2 A AR A A

b 7 1B A 4 A LK 4 O M JE % A (PIC<
0.25), Zoid ot Ko, 10 IR 2 L 5 2 L b IR 7 100
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Table 4 Genetic analyses of PIC, H and Ne in exon9 of PON2 gene

i i ZEERER AG B R B R ,
Species PIC H Ne 3
PG 4F Luxi 0. 329 0.416 1.712 22.271""
M4 P4 Nanyang 0. 331 0.418 1.719 2. 832
7 4F Jinnan 0.375 0. 499 1.998 2.778
o E P 113 /K 4 Chinese Simmental 0.141 0.153 1.180 4. 959
TP 3 4= Holstein 0. 367 0. 485 1.941 28.579" "
& f7 7K 2F Murrah buffalo 0.183 0. 204 0.183 0. 885
Jé B-fi3E sk 4= Nili-Ravi buffalo 0. 267 0.318 0. 267 3.235

x % means significant difference (P < 0.01). The same as below
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Table 5 Difference between various genotypes in exon9

of PON2 gene and bovine breeds

TiH BHE T ¥yo7
Object DF SS Mean square
FL A A Genotypes 2 0.211 3 0.105 6
fh P Breeds 6 0.000 5 0.000 08" "
i A <k R Y
12 1.063 4 0.088 6
Breeds X Genotypes




4 1 [ 45 7 A A SR PON2 S5 S 9 40 5 F SSCP 4047 B 40 B F 2 25 P 415

®6 PON2EFSIBFIABEERSERS
BERABNER W
Table 6 Difference between different genotypes in exon9

of PON2 gene exon9 and age groups in Luxi cattle

WiH B Earm ¥5
Object DF SS Mean square
FEH Y Genotypes 2 835. 444  417.722" "
WY Age groups 5 46. 444 9. 289
A 2 X R Y
10 71.222 7.122
Age groups X Genotypes
30.0
AA
~ 22.5 .
[
£ 150 AB
5
Z

BB BAKRAE —E B AF IR Z )5 (2 7 %) B 8
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3 3
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B4 IWHEERNGCEERESF 6 MNARFRARN S L%
Fig. 4 The curve was the distribution of individuals of genotypes
of AA, AB and BB of PON2 exon 9 in 6 age groups
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