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TECHNICAL NOTE

Rapid and efficient PCR/StyI test for
identification of common mutation R408W in
phenylketonuria patients

Tatyana Ivaschenko, Vladislav S Baranov

The common PKU mutation R408W (C to T
substitution in position 1444 of exon 12 of the
phenylalanine hydroxylase gene) accounts for
about 20% of all PKU alleles in northern
Europe and for over 60% of those in Russia.'
The normal allele of this mutation (5-
CCTCGG-3') is recognised by a single restric-
tion enzyme MnlI,2 which is expensive, not
widely available, and requires special pretreat-
ment of the amplification product before
digestion.3 Because of these limitations the
PCR/MnlI system is rarely used for identifica-
tion of R408W, and more convenient though
somewhat more complicated and time con-
suming methods, such as ASO (allele specific
oligonucleotide hybridisation) and ARMS
(amplification refractory mutation system) are
used.24

Unlike the normal allele, no information is
available so far on feasible recognition sites for
the R408W mutant allele (5'-CCTTGG-3'),
but the latter should be readily digested by the
common enzyme StyI or by its isoschizomers
(Ecol30I, EcoTl41, BssTII) which recognise
sequence 5-CCfJGG-3.5
The absence of other identical sequences in

exon 126 stimulated us to try the PCR/StyI
system for identification of R408W. PCR
amplification of exon 12 was performed with a
standard set of oligoprimers2 on DNA samples
from PKU patients and their relatives. Exon
12 was amplified in 25 jil reaction volume
containing 0 5 jg genomic DNA, 15 nmol/l of
each primer, 6 7 mmol/l Tris-HCl, 16-6 mmol/
1 (NH4)2SO4, 67 mmol/l MgCl2, 6 7 gmol/l
EDTA, 10 mmol/l mercaptoethanol, 170 pg/
ml BSA, 1 mmol/l of each dNTP, and 2 units
of Taq polymerase Thermus thermophilis
(Institute of Nuclear Physics, St Petersburg,
Russia). After denaturation (93'C for seven
minutes), a total of 30 cycles was carried out
using a Perkin-Elmer Cetus Thermal Cycler
with a step-cycle file (40 seconds at 93'C, 30
seconds at 55°C, one minute at 72'C). Samples
of amplification mixture (5 to 10 jil) were
digested for three hours (37'C) with 5 U StyI
('Bion', Moscow), subjected to electrophoresis
on 6% PAAG, and stained with ethidium
bromide.
Only one band (245 bp), corresponding to

the undigested allele, is detected in + / + sub-
jects as well as in PKU patients bearing non-

R408W mutations. Two bands (97 and 148 bp)
are found in R408W heterozygous carriers
(figure).
Our results of the PCR-StyI tests were

always in full agreement with those obtained
using ASO in the same DNA samples. We
have successfully tried the PCR/StyI test on
blood spots on Guthrie cards as well as in
amniocytes and chorionic villi used for pre-
natal diagnosis without the initial step ofDNA
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Identification of R408W mutation by PCR/StyI test in
prenatal diagnosis of PKU. Numbers in pedigree
correspond to the numbers on autoradiograph (ethidium
bromide staining). Fragment sizes (in bp) are given on
the right. Lanes 1 and 4, R408W/ +, lanes 2 and 3
R408W/R408W, lane 5, + / +.
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purification.7'8 It can be accomplished within a

few hours of sampling.
The fact that the PCR/StyI test is very

efficient, relatively simple, quick, and cheap
suggests that it has a number of obvious ad-
vantages over other systems routinely used at
present for R408W mutation screening.
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