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Abstract: Objective To ensure the purity of template in amplification of barcode DNA from the microtissues of medical vectors
and to minimize the morphological damage to specimens, a method of direct PCR without DNA extraction was established.
Methods Individuals of mites, fleas, and ticks, as well as the first tarsus of metapodium from flies, were used as samples in this
study. The concentration of lysis buffer and the ratio of lysis vs. stop buffer were optimized to determine the reaction conditions.
KOD FX DNA polymerase was used instead of Taq DNA polymerase to directly amplify barcode DNA. The PCR product was
sequenced and aligned with GenBank sequences using Blast to test whether the sequences were contaminated. Results The
optimized lysis buffer was 50 mmol/L. NaOH. The optimized ratio of lysis vs. stop buffer was 180 wl:20 pl. The optimized reaction
system (50 pl) was determined as follows: 2 X KOD FX DNA polymerase buffer (containing Mg™*) 25 w1, 2 mmol/L dNTP 10 pl,
KOD FX DNA polymerase (1 U/pl) 1 pl, forward primer LCO1490 (20 pmol/L) 1 pl, and reverse primer HCO2198 (20 wmol/L)
1 pl. The reaction conditions were optimized as follows: 95 °C 3 min for pre-heating; 98 “C 10 s, 50 °C 30 s, and 68 “C 1 min for
35 cycles, followed by extension 7 min at 68 °C . No contamination was found by Blast alignment of amplified sequences.
Conclusion The method established in this study is easy to operate, and omission of DNA extraction will save time and
expenses. This method is suitable for direct amplification of barcode DNA from mites, fleas, ticks, and even the first tarsus of fly
metapodium.
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Figure 1  Medical vectors tested in this study
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Figure 2  Electrophoresis of barcode DNA amplified from the
templates prepared with lysis buffer of different concentrations
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Figure 3 Electrophoresis of barcode DNA amplified from the

templates prepared with different ratios of lysis vs. stop buffer
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Figure 4 Electrophoresis of barcode DNA amplified

at different annealing temperatures
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Figure 5 Electrophoresis of barcode DNA amplified at the optimal
annealing temperature, optimal template concentration,
and optimal ratio of lysis vs. stop buffer
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Table 1 Information of the amplified sequences
L a D [
ik i S B 5 A R A 1 5 B, b
KRIGT 05 658 KF437542 JX837922 SELZIE Ameroseiidae sp. 81
TR Sk 658 KF437543 JX416325 IfLLT 553k 18 Rhipicephalus sanguineus 99
98 Iy i 658 KF437544 FJ614823 & M7 G4l Hemipyrellia ligurriens 100
IR &% 658 KF437545 IN008922 it &% Echidnophaga sp. 84
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