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TagMan real-time fluorescent quantitative PCR for
identification of Frankliniella occidentalis
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Abstract The western flower thrip Frankliniella occidentalis (Pargande) an invasive species worldwide was first
reported in Beijing in 2003. Morphological identification of thrips is difficult because of their small size high degree of
similarity and polymorphism. In contrast molecular identification is not hindered by phenotypic polymorphism or the
sex or stage of development of the target species. We evaluated the effectiveness of TaqMan real-time fluorescent
quantitative PCR to identify WFT for which we developed a pair of species specific primers and a MGB probe. The
amplified fragment size was 138 bp. Standard points made using serial dilutions of plasmid DNA had a strong linear
relationship with the detected C, values (R* = 0.9965) making the C, value a reliable way to quantify DNA. Specificity
tests performed with the TagMan-MGB probe and primer sets showed that all F. occidentalis specimens were detected and
that there were no cross reactions with 8 other thrip species including F. intonsa (Trybom) and F. tenuicornis (Uzel).
Moreover the system could quantitatively detect target DNA copies from all developmental stages of F. occidentalis with
high repeatability and stability The results indicate that our detection system has high sensitivity and specificity and can be
used for on-site testing of samples at ports-of-entry and during transportation of plant seedlings and products.
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Table 1 Thrips species used for species specificity test by TagMan-MGB primers and probe

Species Host plant Collection locality Collecting date
F. occidentalis Watermelon Changping Beijing 2009. 8
F. intonsa Pot marigold Changping Beijing 2009. 5
F. tenuicornis Green bristlegrass herb Zhaoyuan Park Handan Hebei 2009. 6
T. hawaiiensis Hollyhock Longtan Park Taiyuan Shansi 2009. 6
I flevas Vervain family People’ s Park  Qinghuangdao Hebei 200"
I flavidulus Rose Luohe University Henan 20095
H. aculeatus Weed Xiyuan Park Luoyang Henan 2009. 5
A. sudanensis White trefoil Congtai Park Handan Hebei 2009. 6
M. abdominalis Pot marigold Fenghuang Hill Park Tangshan Hebei 277
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Table 2 Sequences of primers and probe used in TagMan-MGB quantitative detection of Frankliniella occidentalis

Name

Base sequence (57 ~37)

Upstream primer (FOQWF)

Downstream primer (FOQWR)

GGGAAGAAGAAGACTGCCACTATG

GGGTCAGCAGGTGGAGTTTACT

Probe (FOQWP) ACCCACTTCATCTTGCT
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Fig.2 Species specificity test of TagMan-MGB probe and primer sets
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Table 3 Quantitative detection of target DNA fragment in individual Frankliniella occidentalis

at different development stages (mean + SD)

Development stage C, C, value DNA No. target DNA copies
Egg 29.05 +0. 13 1 729.00 +29. 81
First nymph 28.66 +0.21 3 591.33 +936.48
Second nymph 28.04 0. 07 5 045.56 +391. 60
Pre-pupa 27.39 +0.37 7 081.15 £2971. 18
Pupa 26.89 +0.47 8 860. 89 +486. 61
Male 27.53 +0. 62 6 068.21 +339.61
Female 25.48 £0. 06 36 692. 80 +4068. 35
Water (Negative control) 36.29 0. 614 0
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Table 4 Testing of repeatability and stability

c ( +

t
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) C, value (mean = SD)

No. target DNA copies (copies/pL)
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(%)

-20%C 30 d Coefficient of variation (CV) (%)

Keep at —20°C for 30 d

1.217 x 107 19.30 0. 21 19.70 0. 57 1.09
1.217 x 10° 24.89 £0.36 24.75 £0.45 1.44
1.217 x 10° 30.38 0. 63 30.06 +0.76 2.07
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