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Determination of the Sensitivity of the assay with double stranded displacing probes
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Fig. 3 Allele frequencies determination with double stranded displacing probe based reat time PCR using a series of

templates of the same DNA concentration but different relative allele amount
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Tab.1 Allele frequency determination with double stranded displacing probes across a range of values

Ct Ccr *® !/ % (£)/%
(0D 20)/ % WA MA® WA MA WA MA WA MA
1 24.00 26. 40 24.06 26.49 0.96 0. 51 0. 04 0. 49
5 21.75 22.93 21.70 22.85 5.19 4. 67 0. 19 0. 33
10 20.77 21.43 20.82 21.51 9.65 10. 61 0. 35 0. 61
20 19.80 19. 94 19.75 19.85 20. 83 19. 42 0. 83 0.58
30 19.24 19. 06 19.29 19.15 28.78 28. 86 1.22 1. 14
40 18.83 18. 44 18.78 18.36 41. 59 41. 45 1.59 1. 45
50 18.52 17. 96 18.47 17.88 51. 88 51.33 1. 88 1. 33
60 18.26 17.57 18.31 17.64 57.98 57.27 2.02 2.73
70 18.05 17.23 18.10 17.32 67. 37 72. 56 2. 63 2. 56
80 17.86 16. 94 17.81 16. 86 83.05 82. 19 3.05 2.19
90 17.70 16. 69 17.65 16. 60 93. 83 92. 84 3.83 2. 84
a o2 G S WA": MA®:
’ PCR ’ ’
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Determination of Allele Frequency of Pooled DNA by
Doublestranded Displacing Probe-based Real Time PCR
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Abstract: An accurate, inexpensive and higlr throughput method for determining the allele frequency of biallelic
polymophisms in pools of DNA samples was developed. The assay combined the high specificity of double
stranded displacing probes with realtime quantitative PCR. Using differently labeled probes, the relative
amounts of each allele in a sample could be quantified in one reaction. T his method was evaluated using CDs41-
42(-TCTT) mutation in human B globin gene causative for B-thalassemia as an example. T he wild-type and mur
tant probes were labeled with FAM and ROX, respectively, and were recruited in one reaction. Using the corr
structed DNA pools, real time PCR was performed to establish the relationship between the relative amount of
each allele and the threshold cycle value. With this relationship, allele frequency of the pooled DN A sample could
be obtained by its threshold cycle value and the DNA concentration of the sample. The results showed that there
is a linear relationship between the amount of the allele and the threshold cycle value through the whole allele
frequency range studied, and the lowest allele frequency detected was 1%. The linear correlation coefficient was
0.997 7 for wile type allele and 0. 993 8 for mutant allele, respectively. Within the allele frequency range of 1%
~ 90%, the relative error calculated was less than 4% , which was acceptable for allele frequency determination in
pooled DN A samples. Considering its simplicity, reliability, and low cost, this approach was a powerful strategy
for large populatiorrbased epidemiology study, detecting meaningful polymorphic differences in candidate gene
association studies, and genome wide linkage disequilibrium scans.
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