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Examination of template preparation before direct nucleotide
sequencing of PCR products.

Mari Ohmura-Hoshino

Summary Template preparation before direct nucleotide sequencing of PCR products was

examined in this study. First, to determine annealing temperature, Tm values of each primer for

PCR were calculated using the nearest neighbor method. PCR was performed using temperatures

as close to each Tm value as possible, while never exceeding annealing temperatures. Next, to

purify PCR products of excess primer, single stranded DNA, and unincorporated nucleotide

triphosphates, which could interfere with direct DNA sequencing, samples were treated with

shrimp alkaline phosphatase in combination with exonuclease I digestion. Using this template

preparation of PCR product, high-quality DNA sequence data was generated directly from PCR

product without any loss of the template, although it is the simplest and fastest method available.

This method could be considered useful in ensuring high specificity of PCR product for direct

DNA sequencing.
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Table 1 Primer pairs used for detection of virulence genes. (Primer sets for PCR)
Forward (F) or
Gene Reverse (R) primer Sequence Tm(°C) GC(%) PCR product (bp)

PAI F ggacatcctgttacagegegea 73.3 59.1 930
PAI R tcgccaccaatcacageccgaac 75.2 59.1

aer F taccggattgtcatatgcagaccgt 70.7 48.0 602
aer R aatatcttcctccagtccggagaag 67.2 48.0

sfa/foc F ctccggagaactgggtgcatcttac 71.3 56.0 410
sfa/foc R cggaggagtaattacaaacctggeca 69.3 48.0

hly F aacaaggataagcactgttctgget 66.8 440 1177
hly R accatataagcggtcattcccgtca 71.3 48.0

iha F ctggeggaggetcetgagatcea 71.2 61.9 827
iha R tccttaagctccegeggetga 73.8 61.9
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Fig. 1 Agarose gel electrophoresis of the PCR products of Escherichia coli (E. coli) genes. (A)

The PCR products of aer, hly, iha, PAI, and sfa/foc genes using 55C annealing
temperature. Lanes: 1, aer; 2, hly; 3, iha; 4, PAI, 5, sfa/foc; M, 100 bp ladder molecular
weight marker. (B) The PCR products of aer, hly, iha, PAI, and sfa/foc genes using 68,
65, or 60 C annealing temperature. Lane: 1, iha; 2, PAIL; 3, sfa/foc; 4, aer; 5, hly; M, 100
bp ladder molecular weight marker; 6, sfa/foc; 7, aer; 8, sfa/foc.
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Fig. 2 Quality of sequencing chromatograms. The chromatograms were obtained by

direct sequencing of PCR product for each gene derived from E. coli CFT073. The

genes of PCR product were aer, hly, iha, PAI, and sfa/foc. The annealing
temperature of PCR reaction was (A) 55T, and (B) 60-68 C.
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