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A method for estimating allelic frequencies of single nucleotide
polymorphisms (SNPs) based on denaturing high
performance liquid chromatography (DHPLC)

DU Hong-li, FANG Meixia NIE Qing-hua, LEI Ming-ming, Adam Ishag NFAMA, ZHANG Xi-quan
(College of Animal Science, South China Agric. Univ., Guangzhou 510642 China)

Abstract: Four breeds of chickens (white Leghorn, white recessive wcks, Taihe silkies and Xinhua) with dif-
ferent production performance were applied to screen potential single nucleotide polymorphisms (SNPs) related
to production traits in a region of the giowth hormone gene using denaturing high performance liquid chromatog-
raphy (DHPLC). Five SNPs were found in a fragment of 518 bp. In the present study a simple and rapid
method to estimate allelic frequencies of SNPs in the case of several SNPs existing in the same targeted DNA
fragment was intoduced based on the correspondence between the heterozygous DHPLC peak and sequencing
genotype, of which the accuracy was evaluated by comparing with the allelic frequencies result of PCR-RFLP.
I s a feasible method because mo significant difference was detected between the estimated allelic frequencies
and those calculated by PCR-RFLP.

Key words: denaturing high peformance liquid chromatography (DHPLC); single nucleotide polymorphisms
(SNPs); allelic frequency
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Tab. 2 Estimated alleic frequencies of 5 SNPs in 4 chicken breeds and comparison of allelic frequencies of —121 C

5 —121C >
SNP
— 121 C allelic frequencies
breeds 3
—391A —360A —359G —334A —121C RFIP DHPIC be
Taihe silkies (41) 0. 13 0.18 0.21 0. 11 0.32 0. 24 0.32 0. 65
white recessive rock(31) 0. 00 0.44 0.06 0.00 0.06 0. 00 0. 06 1.92
white Leghorn(20) 0. 00 0.42 0. 08 0.00 0.08 0. 00 0. 08 1.67
Xinghua(34) 0. 12 0.21 0.26 0.03 0.29 0. 35 0.29 0.28

D AT SNPAE AR PO | AFEAR;“—” AT REELT XA E; 2) £ DHPIC #FH 49— 121 425 C F12 4R
ME 5 PCRRFIP #0435 69 C S4B Mgk 5 % x> 3 84 1, P<0 05

2.3 T-R2IC PCR-RFLP
PCR-RFLP 4
126 T-121C C 2,
¢ 2.
2 X
(P>0.05), DHPLC C
PCR-RFLP
M IT TC L 1 Tc

2 T-121C
g. 2 Electropharetic profiles of T-121C by PCR-RFLP

PCR RFLP
F

=

DHPLC
518 bp 5
: S SNPs

SNPs;

PCR-RFLP

0 SNPS

’ SNPS
’ SNPS
QTL

DHPLC

SSCP , DNA ,

DHPLC »  SSCP
[12]

DHPLC

DHPLC , ,

(1

[2

[3

[4

[ 3

[ 4

[7]

SNPs NN .

(primer extension) ~ DNA
[1617)

VIGNAL A, MILAN D, SANCRISTOBAL M, et al. A review
on SNP and other types of molecular makers and their use in
animal geneticq J] . Genet Sel Evol 2002, 34.275— 305.
QTL [J. , 2003 25(6): 729— 734.
KRISTENSEN V N, KELEFIOTIS D, KRISTENSEN T, et al.
High-throughput methods for detection of genetic vanation] J] .
Biotechniques, 2001, 30(2).318—322.

SPIEGEIMAN J I, MINDRINOS M N, OEFNER P J. High
accuracy DNA sequence variation screening by DHPLC[ J] .
Biotechniques, 2000, 29: 1 084— 1 090.

MATYAS G, de PAEPE A, HALLIDAY D, et al. Evaluation
and application of denaturing HPLC for mutation detection in
marfan syndiome: identification of 20 novel mutations and two
novel polymomphisns in the FBN1 gene[ J]. Hum Mutat
2002, 19; 443— 456.

WUG WUW, HEGDE M, et al. Detection of sequence
variations in the adenomatous polyposs coli (APC) gene using
denaturing high-performance liquid chromatography[ J] . Genet
Test 2001, 5(4).281— 290.

RAVNIK-GIAVAC M, ATKINSON A, GLAVAC D, et al.



88

26

DHPLC screening of cystic fibrogs gene mutations| J| . Hum
Mutat 2002 19: 374—383.

of SSCP and DHPLC for the detection of LDLR mutations in a
New Zealand cohorf| J] . Hum Mutat, 2002, 19(3). 311.

[§ COOKSEY RCG MORLOCK G P, HOLLOWAY BP, eta. [13 s . [M.
Tem perature mediated heteroduplex analysis peformed by us- » 1999. 340— 356.
ing denaturing high-pedformance liquid chromatography to i- [ 14 NEIM, KUMAR S. [M] .
dentify sequence polymorphisms in mycobacteriun tuberculosis , 2002. 232— 254.
complex organismg J] . J Clin Microbiol, 2002 40(5):1610 [15  BROOKES A J. The essence of SNPs[ J] . Gene, 1999,
—1616. 234, 177— 186.

[9 UNDERHIIL PA, JINL LIN A A, eta. Detection of nu- [16] GIORDANO M, MELLAI M, HOOGENDOORN B et al.
mewus Y chomosome biallelic polymomphisms by denaturing Determination of SNP alele frequencies in pooled DNAs by
high-pefformance liquid chomatography[ J] . Genome Res primer extension genotyping and denaturing high-performance
1997, 7C(10); 947— 949. liquid chromatography[ J]. J Biochem Biophys Methods

[1q s s s 2001, 47.101— 110.

[J]. [ 177 HOOGENDOORN B NORTON N, KIROV G, et al.
> 2002 22(7): 602—604. Cheap accumte and rapid allele frequency estimation of sin-

[y [M]. , 2002 gle nucleotide polymoiphisms by primer extension and DHPLC

172—173. in DNA poolq J] . Hum Genet 2000 107 488—493.

[12 BUNN CF LINTOTT CJ, SCOIT R S et al. Comparison [ D) |

“ 7 1996 15 d,
, . N N , 2001 ) : 200108;
2003 , 2003032,
, 20040225. 0. . ,
123 ~126 d. 105 ~108 d. , . N
y 7 . . s

N : 2004 12.848  hm’, 8 395

hm?, 7 500 kg/ hm®, 9 000 kg/ hm?, 10 845 kg/ hm”.
i RIEXF AL & #HA



