HEREDITAS (Beijing) 27(4) :539~543,2005

1.2 3 1 1.2 1 1
’ ’ ’ ’ ’
1. ; 1000375
2. , 100176;3. s 100730)
PON 1,PON 2  PON 3 N , ,
PON o 48 ) PCR
DNA o ) 5 3 . (1)13.9 kb
31 , (SNP) , 17 SNP . (D SNP
. (3
o PON
, PON o
; ; PON
: Q987 :A :0253 —9772(2005)04 — 0539 — 05

Polymorphisms Screening of PON Gene Cluster
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Abstract: To identify all putative functional polymorphisms of PON gene cluster in Chinese Han population, common
polymorphisms of PON 1, PON 2 and PON 3 gene were identified by directly sequencing of genomic DNAs derived
from 48 randomly selected patients with coronary heart disease. We designed PCR arrays to amplify regions up to
about 1 kb upstream from transcription-initiation sites. i. e. . putative promoter regions. all exons and adjacent non-
coding regions. In a total length of 13.9 kb explored, we identified thirty-one SNPs, of which, 17 were first reported.
Allele frequencies of some polymorphisms are significantly different from those reported in Caucasian populations.
Complete or nearly complete association between polymorphisms was frequently observed. The identified multiple pu-
tative functional polymorphisms in PON gene cluster and their linkage disequilibrium patterns in combination with the
population specific frequencies are of values for futher association studies of PON gene cluster with cardiovascular dis-
ease.
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Table 1 The sequencing length of three genes and the
number of SNPs
Gene - Sequencing length (bp) - SNPs
name , ) , )
5" flanking Exon Intron 3" flanking
PON 1 1278 1068 2646 701 16
PON 2 415 1003 2752 589 10
PON 3 544 612 1660 632 5
2 SNPs
Table 2 Substitution type of SNPs
SNPs SNPs
Substitution type coding non-coding Total
Transition 3 16 19
Tansversion 2 10 12
/
Transition/tansversion 15 1.6 1.58
2.2
D) S(0), 3 )
1. 24 (0.000451 £

0.000143 vs 0.000363 = 0.000186),
4 , (0.00029 * 0.000162 vs 0.000073
0.000075),

3 SNP
Table 3 Analyses of sequence diversity and

nucleatide diversity

SNP

Sequence (SNP/bp) (X107
tvoe Sequence Sequence Nucleatide
P length (bp) diversity diversity
Coding region 2683 5 1/537 3.63%+1.86
4 1/671 2.90t£1.62
Nonsynonymous
1 1/2683 0.73%0.75
Synonymous
Non-coding region 11217 26 1/431 4.51%1.43
5'UTR 2237 1/320 6.09+2.76
3" UTR 1922 1/384 5.06£2.59
. . 7058 14 1/504 3.86%1.41
Intronic region
13900 31 1/448 4.34%1.33
Total
2.3 PON SNP
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4 SNP , SNP,
Table 4 SNPs identified in three genes s SNP SNP,
SNP . ,
Gene SNP Region Type Minor allele o ’ PON
name frequency
PON1  —1076A/G 5" Flank 5" Flank 0.16 5 SNP .4
—908G/C 5'UTR 5'UTR 0.50 . SNP
—831G/A 5°UTR 5°UTR 0.20
—162G/A 5°UTR 5'UTR 0.16 ’
—126 G/C 5'UTR 5'UTR 0.16 ; , ,
—107A/G 5'UTR 5'UTR 0.50
15996G/A Intron 1 Intronic 0.48 ’
22757A/C Intron4 Intronic 0.26 [12]
R160G Exonb Nonsyn 0.08 °
26171C/T Intron5 Intronic 0.08 Cambien , PON
Q192R Exon6 Nonsyn 0.38
31935G/C Intron7 Intronic 0.20 ’
31960T/G Intron7 Intronic 0.20 s
+332A/G 3'UTR 3'UTR 0.36
+548A/G 3’UTR 3’UTR 0.46
+579C/T 3'UTR 3'UTR 0.09 .
PON2  K(A)90K(G) Exon4 Syn 0.02
23963A/C Intron4 Intronic 0.16 ,
A148G Exon5 Nonsyn 0.16
26060G/A Intron5 Intronic 0.16 °
29316A/G Intron7 Intronic 0.02 N
29372T/A Intron7 Intronic 0.16
29923A/T Intron7 Intronic 0.14 ’
30684T/A Intron8 Intronic 0.38
S311C Exon9 Nonsyn 0.16
+23G/A 3’UTR 3'UTR 0.02 ’
PON3 —133C/A 5'UTR 5'UTR 0.25
4487T/C Intron1 Intronic 0.02 °
8854G/A Intron2 Intronic 0.26 :1. ACE 16 /
9466G/A Intron3 Intronic 0.38
+121G/A 3'UTR 3'UTR 0. 09 ACE ’
SNP , ACE
Note: The novel polymorphisms identified in this study were shown ’
in bold. ACE (31,2, CETP
3 Taqg I CETP HDL—C
b b
PON CETP 3
31  SNP . 17 SNP CETP HDL—C SRFKE
. 13.9 kb , APOE 112 158 3
0.00043, , 2326 R
. Cambien™* 36 APOE ;
[15]
(0.00037), Nickersont®- , .
0.002, Nickerson ,
10 kb 90 % 0 0
b
. Nickerson , o PON 1 s PON 1
. Nickerson 71 21 SNP .10
48 Cambien 20 SNP ,6 SNP
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