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Effect of different DNA purification kits on counting the cell number of

Edwardsiella tarda using quantitative PCR

Akane TomosHIGE, Koushirou Suga and Kinya KaANAI

Abstract
Quantitative PCR (qPCR) quantifies the template DNA from the number of threshold cycles (Ct
value), but the probability of quantitative errors occurs due to the differences in recovery rates during

DNA purification. In order to investigate the effect of different DNA purification kits in counting

Edwardsiella tarda cells using qPCR, we compared two methods; the bacterial culture dilution method, in
which the DNA is purified after 5 steps of a ten-fold serial dilution of E. tarda culture, and the DNA
dilution method, which the DNA is diluted after purification with the optimum cell number of E. tarda.

In both methods, we used three types of DNA purification kit: Chelex resin, Non-Silica membrane and

Silica membrane. Our results showed the lowest Ct value and high DNA recovery rate were obtained

using Chelex resin. Non-Silica membrane and Silica membrane Ct values in DNA dilution method were
higher than that of Chelex resin. With the use of Non-Silica membrane, the calculated DNA using
bacterial culture dilution method decreased by 67-87% compared to DNA dilution method at 1.0x10*

cells/uL of E. tarda.
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Table 1 Primers, probe sequence, and amplicon length used in this study
Primer Probe )
Amplicon length
Target gene Sequence
Name Sequence (5-3”) Name (bp)
(5°-3%)
Fimbrial genes cluster  E. tarda-fimb-left ~ CCTTGCTGTAATATCAGTGAGTGG
#122 TGCCCTGA 106

spacer region E. tarda-fimb-right

TTAAAATAGCAAAAATTGGCACTG
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Table 2 Standard curve and amplification efficiency of E. tarda cells using

different DNA purification kits

Amplification
Type Standard curve .
efficiency
. o y=-3.199x + 38.075
Bacteria culture dilution 2.054
. r2=0.985, p<0.01
Chelex resin
o y=-3.178x + 37.781
DNA dilution 2.064
r2=0.986, p<0.01
. o y =-4.450x +48.211
Bacteria culture dilution 1.678
. r2=0.987, p<0.01
Non - Silica membrane
o y=-3.508x +41.704
DNA dilution 1.928
2=10.997, p<0.01
. o y=-3.272x +40.512
Bacteria culture dilution 2.021
. r2=0.995, p<0.01
Silica membrane
o y=-3.456x +41.791
DNA dilution 1.947

?=0.997, p<0.01
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Fig. 1 Standard curves of E. tarda cells quantified by
quantitative PCR. Each sample was repeated 3
times as replicates. m, bacteria culture dilution
method; e, DNA dilution method. Black line,
Chelex resin; Dark gray line, Non - Silica
membrane; gray line, Silica membrane.

Table 3 The amount of E. tarda genomic DNA in bacteria
culture dilution method in comparison with DNA
dilution method using different purification kits

Ct (Threshold Cycle) value

T5pe 20 25 30
Chelex resin — 12% — 14% — 16%
Non - Silica membrane — 30% — 65% — 82%
Silica membrane + 9% + 31% + 58%

Table 4 The rate of decrease in Z. tarda genomic DNA in
bacteria culture dilution method using Chelex
resin in comparison with Non-Silica and Silica
membrane purification kits
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Table 5 The rate of decrease in Z. tarda genomic DNA in
DNA dilution method using Chelex resin in
comparison with Non-Silica and Silica membrane
purifications kits

Ct (Threshold Cycle) value

Ct (Threshold Cycle) value

T Type
ype 20 25 30 w 20 25 30
Non - Silica membrane 80% 93% 97% Non - Silica membrane 74% 82% 87%
Silica membrane 76% 78% 80% Silica membrane 80% 85% 89%
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