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Dear Sir,

For the traditional Tagman qPCR based detection method
to detect SNP mutations, the general idea is to run multi-
plex PCR or contain several probe pairs into one reaction
tube, which can save material resources but may cost much
time and energy [1-3]. The above idea is suitable under
the normal conditions. However, it is unsuitable under the
emergency conditions such as in the current COVID-19 pan-
demic, when the time efficiency is vital.

This study tried to develop the strategy to fast build the
Tagman qPCR based detection method to detect SNP muta-
tions in order that time could be saved or be gained with the
cost of relatively ample material resources.

The novelty of this study was that by omitting of opti-
mization for multiplex PCR and/or several probe pairs in
one reaction tube, the method development time was saved
or gained with the cost of relatively abundant material
resources.

In this study, the investigation process was the following:
(1) 1 ml finger blood was collected from the individuals
and the genomic DNA was extracted using the extraction kit
(DP348, Tiangen Co. Ltd, China); (2) the human SNP site
rs4148323 was selected as the experimental object because
of the availability of related experimental materials and the
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richness of background information. The flanking sequence
of rs4148323 was the following (the polymorphic site [G/A]
was marked bold):

CAGCCACTGGCTGAGCATGCTTGGGGCCATCCA
GCAGCTGCAGCAGAGGGGACATGAAATAGTTGTCCT
AGCACCTGACGCCTCGTTGTACATCAGAGAC

[G/A]

GAGCATTTTACACCTTGAAGACGTACCCTGTGC
CATTCCAAAGGGAGGATGTGAAAGAGTCTTTTGTTA
GTCTCGGGCATAATGTTTTTGAGAATGATTC

(3) the primers and probes were designed with the soft-
ware Primer Express 3.1 and synthesized by the local mer-
chant (Qingke Co. Ltd). The sequences of the primers and
probes are listed in Table 1. For the probes, they were ligated
with the fluorescent molecule FAM at 5’ end and the fluo-
rescent quencher molecule TAMRA at 3’ end; (4) Tagman
qPCR: The 2 X master mix for Tagman qPCR (SGExcel
GoldStar) was purchased from Shanghai Sangon Biotech
Co. Ltd. The qPCR instrument was Stepone Plus (ABI Co.
Ltd, USA). For every detection, two tubes were prepared: in
the first tube, 10 pl 2 X master, 1 pl rs-F-1 (2 OD/ml), 1 pl
rs-B-1 (2 OD/ml), 2 pl rs-Probe-1 (2 OD/ml), 6 pl ultrapure
water were added to give a total volume of 20 pl; in the
second tube, 10 pl 2 X master, 1 pl rs-F-1 (2 OD/ml), 1 pl
rs-B-1 (2 OD/ml), 2 pl rs-Probe-2 (2 OD/ml), 6 pl ultrapure
water were added to give a total volume of 20 pl. The condi-
tion of Tagman qPCR was the following: 95°C 10 min; 95°C
15 s, 60°C 60 s, 40 cycles; (5) Sanger sequencing: Sanger
sequencing was performed by the local merchant (Qingke
Co. Ltd). The amplification primers were rs-F-1 and rs-B-1
and the sequencing primer was rs-F-1.

In result, in the first part, the heterozygote for rs4148323
was detected and the results showed that the two reaction
tubes both demonstrated smooth upward curves, so it could
be judged that the sample was heterozygote for rs4148323
(Fig. 1a, b), whose genotype was G/A.

Then, the above detection of heterozygote was verified
with Sanger sequencing. The sequencing result showed the
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Table 1 The sequence information of primers and probes

ID Name Sequence(5’ to 3')

Primer 1 rs-F-1 TAGCACCTGACGCCTCGTT

Primer 2 rs-B-1 CACAGGGTACGTCTTCAAGGTGTA

Probe 1 rs-Probe-1 5" FAM-TACATCAGAGACAGAGC-3'
TAMRA

Probe 2 rs-Probe-2 5'FAM-TACATCAGAGACGGAGC-
3'TAMRA

sample was the heterozygote for rs4148323, whose genotype

was G/A (Fig. 1c). So, the new Tagman qPCR method for
the SNP heterozygote was verified.

In the second part, the homozygote for rs4148323 was
detected and the results showed that only the reaction tube
with the probe rs-Probe-1 demonstrated smooth upward
curve and the reaction tube with the probe rs-Probe-2 did
not demonstrate smooth upward curve, so it could be judged
that the sample was homozygote for rs4148323 (Fig. 2a, b),
whose genotype was A/A.

The above detection of homozygote was verified with
Sanger sequencing. The sequencing result showed the sam-
ple was the homozygote for rs4148323, whose genotype was
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Fig. 1 The Tagman qPCR results and the verification by Sanger sequencing for the heterozygote sample for rs4148323. a The probe rs-Probe-1
was used; b the probe rs-Probe-2 was used; ¢ the verification of new Tagman qPCR for the SNP hetero zygote by Sanger sequencing
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Fig.2 The Tagman qPCR results and the verification by Sanger sequencing for the homozygote sample for rs4148323. a The probe rs-Probe-1
was used; b the probe rs-Probe-2 was used; ¢ the verification of new Tagman qPCR for the SNP homo zygote by Sanger sequencing
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A/A (Fig. 2c). So, the new Tagman qPCR method for the
SNP homozygote was verified.

In conclusion, in this study, we developed a strategy to
fast establish the Tagman qPCR method to detect SNP muta-
tions. By the omitting of the optimization process of con-
taining several primers and probes pairs in one reaction tube,
the established strategy set up two reaction tubes, which
was suitable for the emergency or time-limited conditions,
such as for the current COVID-19 pandemic. The major nov-
elty of this study was that by fullly exploiting the material
resources, the development time of the detection method
could be saved or gained.
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