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Preliminary investigation of quarantine and identification of
Tephritidae based on nanopore sequencing technology
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Abstract: [ Aim] Nanopore sequencing technology, a single-molecule real-time sequencing approach, plays a crucial role in rapid
clinical diagnosis and microbiological detection. Using Tephritidae as a crucial example of quarantine pests, the applicability of nan-
opore sequencing technology was assessed for insect quarantine identification, offering a new assessment approach. [ Method] We
employed Sanger sequencing technology and nanopore sequencing to obtain the DNA barcodes of 14 Tephritidae species previously i-
dentified based on morphology. Each sequencing result was cross-referenced in the NCBI and BOLD databases to confirm species ac-
curacy. We then compared the accuracy of sequences obtained through these two distinct sequencing technologies for each species.
[ Result] Nanopore sequencing generated 181-megabyte bases in just 44 min across 14 samples, with an average of 11280 reads per
sample and individual read accuracy of 92.10%-94.53 %. After sequence correction for consistency, the results of nanopore sequen-
cing were consistent with those of Sanger sequencing, and the sequencing analysis findings were consistent with the outcome of mor-
phological identification. [ Conclusion] Our study demonstrates the full applicability of nanopore sequencing technology to quarantine
the identification of Tephritidae using the experimental process and data analysis methods outlined here. The sequencing results proved
to be both accurate and efficient. Additionally, the experimental protocol provided in this study is suitable for species identification
based on amplicon sequencing, fulfilling the requirements for high-throughput and accurate identification of large-scale samples.
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Table 1 Results of each stage of library construction for nanopore sequencing
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repair/ L
1 T P ST Anastrepha fraterculus 25.6 4.69 4.88 13.9
2 S PG RS2 Anastrepha ludens 14.5 8.28 4.44
3 PHERFE 425208 Anastrepha obliqua 29.4 4.08 4.86
4 T ARG SEME Bactrocera correcta 14.5 8.28 4.92
5 W& /NSZWE Bactrocera dorsalis 14.7 8.16 4.88
6 W R SEME Bactrocera minax 3.7 32.26 4.82
7 B KL Bactrocera tsuneonis 19.4 6.19 5.20
8 F. == 24 5208 Bactrocera tryoni 18.1 6.63 5.14
9 BESLHE Bactrocera zonata 21.6 5.56 4.38
10 KL Carpomya vesuviana 14.7 8.16 5.00
11 ISR Ceratitis capitata 11.3 10.62 5.38
12 PR LESC IR Rhagoletis cerasi 13.5 8.89 4.74
13 JSEWE Zeugodacus cucurbitae 20.8 5.77 4.52
14 WS Zeugodacus tau 3.7 32.43 4.67
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Fig.2 Distribution of the sequence lengths generated by MinION nanopore sequencing
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Fig.3 The total number of reads for each sample generated by MinION nanopore sequencing
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Fig.4 Sequence alignment between nanopore sequencing and sanger sequencing ( example of C. vesuviana)

Sanger_Cv ; 2SI — I 5 2 51 ; Nanosingle_Cv ; ZESZ IR0 K LI 5 2425 7 5] ; Nanoconsensus_Cy : ZESZMB A4 K LI F— B 371

Sanger_Cv: Sanger sequencing result of C. vesuviana; Nanosingle_Cv: Single sequence of C. vesuviana based on nanopore sequencing;

Nanoconsensus_Cv: Consensus sequence of C. vesuviana based on nanopore sequencing.
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