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Abstract: Objective To establish a DNA barcoding technique for the molecular identification of flies based on CO I gene and
to make up for the deficiency of morphological identification of flies. Methods Sixteen flies commonly found at Yantai Port were
used as subjects in this study. After morphological identification, total DNA was extracted from the single hind foot of each fly.
According to reference, the international CO I primer LCO1490: 5" =GGT CAA CAA ATC ATA AAG ATA TTG G-3' and
HCO02198: 5" -TAA ACT TCA GGG TGA CCA AAA AAT CA-3’ were used to set up a PCR system. Sequence of CO | was
successfully amplified, followed by sequencing and aligning of purified PCR product. Phylogenetic study of CO I gene was
performed using Mega 5.05 by neighbor-joining (NJ), maximum parsimony (MP), and maximum likelihood (ML) methods. Results
The amplified CO 1 fragments of sixteen flies were 690 bp in size, with an average A 4T content of 68.53%. The sequence
alignment and phylogenetic study showed that the results of CO [ gene-based identification were consistent with morphological
identification. Conclusion The DNA barcoding technique established in this study is able to amplify CO I gene from flies and
thereby identify flies with the same result as morphological identification; this technique is particularly suitable for the
identification of a trace amount of samples.
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Table 1 Information of fly samples

B & il KA E] (4F-H ) KA R Gt
AEWEE} Anthomyiidae AEMR)E Anthomyia T AL A. illocata 2010-08 TG AR ek 2
WAL Fucellia SRBEGAENR F. apicalis 2010-08 JH G ARk Sk 12
R Muscidae JEWRJE Muscina PAFIEWE M. angustifrons 2011-07 5 s TP IX 1
W8 JE Fannia KR F. canicularis 2011-09 MEE A Ieidsk 5.11
PR Ophyra W BE O. aenescens 2011-08 RN NN 3
FIEJE Musca FWE M. domestica 2012-09 MERE 158X 8
TITIE M. sorbens 2012-09 TG EEX 14
ZRUNGRR M. larvipara 2012-09 NG s IPAX 9.13
SRR Graphomya HEREE G. rufitibia 2011-09 TR 7
WHEF} Calliphoridae LB Lucilia L4 YCERMR L. sericata 2011-08 LR NN 4
W T8 Aldrichina E RPN A. grahami 2011-09 5 s 15
42 WJE Chrysomya K340 C. megacephala 2011-05 JHEGH X 6
JREER} Sarcophagidae BIRBEJE Boeticherisca ki B BRRIE B. peregrina 2012-09 RSN RS 10
EFiE Rl Syrphidae G E IR )E Scaeva BRI S. pyrastri 2012-10 SESEHE 16
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Figure 2 PCR amplification of CO I fragments
from flies labeled 12-16
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Table 2 The sequence characteristics of CO I fragments of flies

Ak PR (%)
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Table 3 Kimura 2—parameter distance matrix, rates assumed to follow gamma distribution with shape parameter=0.5

i i B B W ot W KN M . e BT mw SO sy o DT HUEK
JEHE AEmE JREE O Zpd MR SR ZuR R i i i P i i
1 BRA5EE Muscina angustifrons
2 FEHFAEME Anthomyia illocata 0.125
3 W5 SR 98 Ophyra aenescens 0.131 0.123
4 YLK Lucilia sericata 0.118 0.099 0.100
5 B MM Fannia canicularis 0.114 0.118 0.116 0.109
6 K348 Chrysomya megacephala  0.929 0.929 0.929 0.892 0.918
7 GEIR LU Graphomya rufitibia 0.144 0.144 0.142 0.124 0.178 0.936
8 M Musca domestica 0.150 0.127 0.102 0.120 0.138 0.904 0.152
9 ZE4N R Musca larvipara 0.120 0.133 0.104 0.107 0.123 0.898 0.144 0.085
10 45 RB BRI Boettcherisca peregrina 0.136 0.125 0.149 0.100 0.142 0.990 0.155 0.151 0.144
11 E 48 Fannia canicularis 0.113 0.116 0.114 0.111 0.002 0.913 0.176 0.136 0.122 0.144
12 BBEHE AL Fucellia apicalis 0.127 0.124 0.109 0.099 0.135 0.942 0.142 0.135 0.133 0.150 0.133
13 2241 508 Musca larvipara 0.125 0.134 0.109 0.113 0.129 0.914 0.146 0.085 0.005 0.146 0.127 0.138
14 11788 Musca sorbens 0.120 0.133 0.104 0.107 0.123 0.904 0.144 0.078 0.006 0.144 0.122 0.133 0.006
15 5 R FHRNE Aldrichina grahami  0.120 0.093 0.100 0.071 0.129 0.921 0.124 0.136 0.120 0.120 0.127 0.104 0.122 0.120
16 BIBEE A W Scaeva pyrasiri 0.168 0.166 0.151 0.140 0.138 1.002 0.180 0.186 0.159 0.174 0.140 0.164 0.164 0.161 0.170
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Figure 3 The strict consensus phylogenetic tree of CO | gene
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Figure 5 The strict consensus phylogenetic tree of CO | gene
in flies constructed with MP method
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