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Allele-specific polymerase chain reaction
(AS-PCR) was applied to investigate the cy-
tochrome P450 2E1 (CYP2E1) genotype.
AS-PCR is a competitive multiplex PCR
method in which PCR amplification is suc-
cessfully performed only by using the se-
quence of 3' oligonucleotide ends as a DNA
template in order to obtain an absolutely
complementary product. | was able to pro-
duce allele-specific primers whose 3' ends
had the base specific to Pst | polymorphism
located within the 5'-flanking region of the

ucts showed that bands derived from com-
mon PCR products, allele C1 and C2, were
clearly separate from each other due to the
difference in the size of the products. | tested
102 unrelated Japanese individuals, and the
results of both restriction fragment length
polymorphism (RFLP) by Pst | or Rsa | and
direct sequencing were in complete agree-
ment with those of AS-PCR. These results
lead me to conclude thatAS-PCR is a simple
and useful technique for investigating
CYP2E1 genotype. J. Clin. Lab. Anal. 13:
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ied within the field of gene mutation research (10,11). In the

INTRODUCTION
Cytochrome P450 2E1 (CYP2E1) is well known as an et cEiJ_rrent study, | applied this simple method to an investiga-
Ion of CYP2E1 genotype.

nol-metabolizing enzyme (1). The enzyme is also of critical
|mp0rt§1nce in the metabpllc aqtlvat!on of many IOW'm.OIECWIATERIALS AND METHODS
lar-weight carcinogens, includig-nitrosamines (2). Since

polymorphism in the 'Sflanking region of the CYP2E1 geneSamples

was reported by Hayashi etal. in 1991 (3), several InVes“gai_%lood samples were obtained from 102 unrelated Japanese

tors have_studled the_relathnshlp between CYP2EL genoty ggple. Genomic DNA was extracted from whole peripheral
and carcinogenesis in various organs (4-9). However, ¢

troversy still remains as to which of the genotypes of CYP2 od'usmg the ngh Pure PCR Template Erepqraﬂon Kit
. . . . oeringer Mannheim, Germany). The nucleic acid-extrac-
is actually related with carcinogenesis. ' . ,
tion procedure was performed according to the manufacturer’s
To date, the genotype and allele usage of CYP2E1 have . .
L recommendations. Threg of the sample were then directly

been analyzed by means of restriction fragment length pol od for each mutation analvsis
morphism (RFLP) which is polymerase chain reaction (PC ysIS.
in combination with Rsa | or Pst | digestion. However, e”Z)&'ne|e-s ecific PCR
matic digestion in the process of RFLP often gives rise to P
ambiguous results, possibly due to partial digestion or theThe procedure of AS-PCR is shown in Figure 1. Four dif-
presence of heteroduplexes within the PCR products thatferent oligonucleotide primers were used, i.e., JLGA
refractory to digestion. To overcome this problem, a nov8ITC GAG TCTACATTGTCA-3, C1-R: 5-TGCTGCACC
method needed to be developed. With this in mind, | focusB8A CAC TGC AC-3; C2-F: 3-CCT TCT TGG TTC AGG
my attention on allele-specific PCR (AS-PCR). AGAGC-3;and J8: 5TTCATT CTGTCT TCTAACTGG-

AS-PCR is a competitive multiplex PCR method. Succes$- The allele-specific primers, C1-R and C2-F, were designed

ful PCR amplification requires the sequence’ @ligonucle-

otide ends to be abSOIUtely complementary to the DN‘éorrespondence to: Tetsuro Sohda, MD, First Department of Internal Medi-
template. AS-PCR appears to be a simple and accurate me#id school of Medicine, Fukuoka University, 7-45-1 Nanakuma, Jonan-
which allows genotyping to be undertaken more quickly akea Fukuoka 814-0180 Japan. E-mail: tetsuro@fukuoka-u.ac.jp

in a less costly manner. AS-PCR has been extensively stRigteived 27 January 1999; Accepted 16 May 1999
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Fig. 1. AS-PCR. A common PCR product is amplified from both wildTherefore, the PCR product by J9 and C1-R indicates the presence of a wild-
type and mutant alleles by the primers J9 and J8. The primers, C1-R andt@i allele, while the product by C2-F and J8 is derived from a mutant allele.
F, recognize the wild-type and mutant-allele sequence, respectivénch allele is depicted by its product size.

so that their 3ends would have the base specific to PSIRESULTS

polymorphism located within the-8anking region of the ) _—
CYP2E1 gene. The C1-R primer recognizes “allele C1” which The results of electrophoresis are demonstrated in Figure
is a normal allele; the other primer, C2-F, recognizes «glletdhat shows three discrete bands of differing sizes. The band
C2 " the mutated allele. of 413 bp is a common PCR product amplified by a primer

Twenty-fivep! of PCR reaction mixture consisting of 2.8°air 0f J9 and J8, the 319-bp band is derived from allele C2
ul GeneAmf 10x PCR buffer (Perkin Elmer Branchburgand the 133-bp band is derived from allele C1. Therefore,
NJ), 0.2 M of each of the dNTPs (Perkin Elmer), 500 nm Jg2ses 1, 2, and 3 indicate the genotypes C1/C1, C2/C2 and
500nM J8, 1,000 nM C1-R, 2,000 nM C2-F, 0.2 U Amplitafy /G2, respectively. ,
Gold™ (Perkin Elmer), and sample DNA as a template were @PPlied the AS-PCR to 102 unrelated Japanese people in

placed in each tube for the hot-start PCR. PCR was perforrfieger to discern their genotypes. | found the C1/C1 genotype
with an initial denaturation at 96 for 10 minutes followed N /2 People (71%), C1/C2in 26 (25%), and C2/C2 in 4 (4%).
by 35 cycles of denaturation at°@sfor 80 seconds anneal-Normal and mutant alleles were estimated to be 0.83 and 0.17

ing at 60C for 60 seconds and extension atQ@Zor 90 in frequency, respectively. These results were compared with
seconds, before a final extension at@2or 10 minutes. those of the PCR-RFLP method. In a case which demqnstrated
C1/C1 genotype by AS-PCR, the PCR product amplified by
a primer pair of J9 and J8 was not digested by the restriction
enzyme Pst |, but was completely digested by Rsa |, whereas
According to the method reported by Hayashi et al. (3),C2/C2 case genotyped by AS-PCR showed complete di-
conventional PCR was carried out using the same PCR regsstion by Pst | but no digestion by Rsa I. AC1/C2 case dem-
tion mixtures under the same cycling conditions as those us@dtrated incomple digestion by both Pst | and Rsa I. The
for AS-PCR, except that the allele-specific primers, C14Rsults obtained by PCR-RFLP were in completely agreement
and C2-F, were not used in the conventional PCR. PCR pragth those obtained by AS-PCR (Fig. 2).
ucts were purified using DNA purification cartridges, |n addition, | analyzed the three genotypes by PCR direct

SUPRECTM-02 (Takara Biochemicals, Japan), accordingd@quencing in order to confirm these results (Fig. 3). All three
the manufacturer’s recommendations. Purified PCR prod-

ucts were then suspended in 0©f distilled water, and fl

of each DNA sample were then digested by incubation with
1 pl of Rsa | (Nippon Gene, Japan) or 1 | of Pst | (Nippon
Gene, Japan) plus their reaction buffer inf2@f reaction
mixture at 37C overnight. The samples were electrophore-
sed through a 2%-agarose gel at 100 V for 25 minutes, and
visualized by staining with ethidium bromide.

PCR Restriction Fragment Length Polymorphism

M1234567389

PCR Direct Sequencing Fig. 2. AS-PCR analysis for CYP2E1 genotype. The PCR products from
Case 1 show the C1 allele and common product (lane 1), whereas the PCR

To confirm these results, | then analyzed these individwagducts from Case 2 show the C2 allele and common product (lane 4),

mutations by PCR direct sequencing on anABI PRSI0 while those from Case 3 show the C1 allele, C2 allele and common product
G tic Anal Perkin El Pri 18 dt gine 7). These results were then compared with the results of RFLP analy-
enetic Analyzer (Perkin Elmer). Primer was used 10 s | anes 2, 5, and 8 are the results of Pst | digestion, and lanes 3, 6, and 9

bel fluorescent pigments. The procedure was performed gg-the results of Rsa I digestion, indicating that Cases 1, 2, and 3 have the
cording to the manufacturer’s protocol. genotypes C1/C1, C2/C2, and C1/C2, respectively.
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Fig.3. Sequence of the PCR produetDirect sequence of the PCR prod-indicated by an arrow is involved in the Pst | site (underlinBdNormal
uct in a case with homozygous mutation of CYP2E1. The point mutatioontrol.

methods described above, i.e.,AS-PCR, PCR-RFLP, and P@&thod for the genotyping of CYP2EL, is of practical use in
direct sequencing, were comparable and gave rise to the stiraeit can be performed quickly, at little expense.

results. In conclusion, AS-PCR was found to be a novel but simple
technique for investigating CYP2E1 genotype. This technique
DISCUSSION will no doubt be useful for research into the mechanisms be-

AS-PCR is a competitive multiplex PCR method.AIthougrrllmd alcoholic organ damage and chemical carcinogenesis.

the procedure is easy, confirmation of successful PCR ampljx
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