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Molecular identification of five common species of necrophagous flies in
China

WANG Jiang-Feng' YIN Xiao-Hong' > CHEN Yu-Chuan' © 1. Department of Forensic Science and
Technology Guangdong Police College Guangzhou 510230 China 2. Department of Medical Jurisprudence

Sun-Yatsen University Guangzhou 510080 China

Abstract In order to solve the difficulty of the identification of necrophagous flies faced by forensic
pathologists and technicians the feasibility of species identification based on a 348 bp region of the
mitochondrial CO I  cytochrome oxidase subunit [  gene using RFLP and analysis of DNA was evaluated.
Samples were collected in Zhongshan Guangzhou and Xi’ an. The 348 bp region of the CO | gene was
amplified and sequenced using forward and reverse primers. Cleavage sites for several restriction endonucleases
were searched using the DNASTAR. PCR products were digested with restriction endonuclease Dde |  Dra |
and Hinf] and then separated on native polyacrylamide gels. Evolutionary tree and evolutionary divergence
analysis were performed using MEGA 3.0. The analysis indicated that the methods could be used to identify
common necrophagous flies. The results provided basis for further research especially for the setup of mtDNA
database of insects of forensic importance.
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Vincent mtDNA  COl 6
DNA
Chrysomya
Stevens and Wall 2001 megacephala  F. Lucilia sericata  Meigen
Wells and Sperlling 2001 Wallman Achoetandrus rufifacies Macquart
2001 Kiyoshi et al. 2005 Aldrichina grahami  Aldrich
Ophyra spinigera Stein 5
DNA 1
1.1
2004 8 1
2005a 2005b 2005¢ 2005d 6
5 2006
6 mtDNA ~ CO
1 Co1 GenBank
Table 1 Specimen collecting data and GenBank accession number of CO | sequence
GenBank
Sample Collecting location Collecting date GenBank accession no.
Chrysomya megacephala F. Zhongshan 2003 - 2004 DQ328668-9
Chrysomya megacephala  F. Xi" an 2005.5-10 DQ328670
Achoetandrus rufifacies  Macquart Zhongshan 2004.4-10 DQ295070
DQ328665-6
Lucilia sericata  Meigen Guangzhou Meigen 2005.4-10 DQ328672-3
Lucilia sericata  Meigen Zhongshan 2003 - 2004 DQ328671
Lucilia sericata  Meigen Xi" an 2005.5-10 DQ328674
Aldrichina grahami ~ Aldrich Xi' an 2005.5-10 DQ328667
Ophyra spinigera Stein Zhongshan 2003 - 2004 DQ328675-7
4°C
-70°C 2h 99 % 1.2.2
4°C DNA DNA Malgorn ~ Coquoz 1999
DNA 500 pl. lysis
DNA 100 mmol/L Tris 50 mmol/L. EDTA 50 pL 10%
1.2 DNA SDS 10 pLL K Sambrook
1.2.1 DNA Christine ~ David 2001 56°C : :
2003 STE 0.1 mmol/L 24:1:25
NaCl pH 8.0 10 mmol/L Tris buffer pH 8.0 1 mmol/L 1/10 3 mol/l, NaAc pH 5.2 -20C
EDTA dsH,O 5h 2h DNA 13 000 x g 10
Ep min 50 pLL
500 pL. TE 10% Chelex pH 8.0 10 DNA -20%C
el 10 mg/L K MERCK 1.3
53C 6h Sperling 1994 COo-1 2f 5'-

93°C 30 min K CAGCTACTTTATGAGCTTTAGG-3’ CO-1 3r 5'-
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CATTTCAAGYTGTGTAAGCATC-3’ CO Ddel Dral  Hinfl PCR
1 348 bp 25 pL PCR 33% T 6% C N
2.5 plb 10 x PCR 0.2 mmol/L N'- 30 cm
dNTPs 0.1 mmol/L 0.5 U Taq Bassam et al. 1991 A pUCI8
Fermentas 10 ~ 100 ng DNA DNA/Msp 1 marker
95°C 3 min 30 94°C 1 1.6
min 45°C 1 min  72°C 1.5 min 72°C
10 min 1% PCR MEGA
Goldview EB 3.0 Kumar et al. 2004 Kimura' s two
PCR parameter
UltraClean™ 15 MOBIO ABI 377
DNA
1.4 2
DNASTAR
Sperling 2.1 Col
1994 DNASTAR DNA
1
5 GenBank
1.5 1
300 bp
300 bp
300 bp
1 17 348bp COT  PCR
Fig. 1 The results of electrophoresis of a 348 bp region of the gene for CO I encoding region
of mtDNA of necrophagous flies from Zhongshan Guangzhou and Xi' an districts
2.2 2 col
Col 348 bp 348 14%
2 3 6.7%
Dral Ddel Hinfl 2 3
2
Dde [ 4 3
Hinf | 3
Dde 1 Hinf | 5 DNA
5 Bootstrap
2.3 Col
1~3 5 Bootstrap
5 DNA 2 5 Bootstrap
14 100%
col
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Fig. 2 PPA gel demonstrating the results of digestion of
the 348 bp fragment with three different restriction

enzymes Marker = pUC18 DNA/Msp |

C. megacephala 2 L. sericata 3
A. rufifacies 4 0. spinigera 5
C. megacephala Xi’ an 6
A. grahami .

2 348 bp

col

Table 2 Cleavage sites and fragments produced
by digestion of the 348 bp CO I gene region

Sample

Fragments produced by digestion bp

Dde I CY¥ TNAG

. megacephala

. sericata

. rufifacies

. spinigera

Xi' an

. sericata Xi' an

. megacephala

BN OQ RO

. grahami
Dral TITY AAA

megacephala

. sericata

. rufifacies

. spinigera

Xi' an

. .
. sericata  Xi' an

. megacephala

BN OQ RO

. grahami
Hinfl GY¥ ANTC

C. megacephala
L. sericata
. rufifacies

. spinigera

o =

. megacephala Xi'" an

. sericata  Xi' an

e

. grahami

284
214
314
348
284
314
284

208
208
208
223
208
208
348

181
348
181
348
181
169
348

30
70
34

34

30
34
30

34

34

121

167

121

S8 121

3 mtDNA 348 bp col

Table 3 Intra- and inter-species evolutionary divergence among five species based on a 348 bp region of the gene encoding COl of mtDNA
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

1

2 0.000

3 0.129 0.129

4 0.126 0.126 0.003

5 0.126 0.126 0.003 0.000

6 0.119 0.119 0.076 0.073 0.073

7 0.119 0.119 0.076 0.073 0.073 0.000

8 0.116 0.116 0.073 0.070 0.070 0.003 0.003

9 0.119 0.119 0.076 0.073 0.073 0.000 0.000 0.003

10 0.119 0.119 0.076 0.073 0.073 0.000 0.000 0.003 0.000

11 0.112 0.112 0.102 0.099 0.099 0.070 0.070 0.067 0.070 0.070

12 0.109 0.109 0.099 0.096 0.096 0.080 0.080 0.076 0.080 0.080 0.009

13 0.102 0.102 0.126 0.123 0.123 0.103 0.103 0.099 0.103 0.103 0.083 0.080

14 0.106 0.106 0.096 0.092 0.092 0.076 0.076 0.073 0.076 0.076 0.006 0.003 0.077

15 0.132 0.132 0.129 0.132 0.132 0.140 0.140 0.136 0.140 0.140 0.129 0.126 0.122 0.122

16 0.129 0.129 0.126 0.129 0.129 0.136 0.136 0.133 0.136 0.136 0.126 0.122 0.119 0.119 0.003

17 0.126 0.126 0.129 0.126 0.126 0.133 0.133 0.129 0.133 0.133 0.122 0.119 0.116 0.116 0.006 0.003

1-2 A. grahami Xi'an 3-5 A. rufifacies  Zhongshan 6 -7 C. megacephala Xi’

an 8-10 C. megacephala  Zhongshan 11 -12 L. sericata Guangzhou 13 L. sericata Xi'

an 14 L. sericata Zhongshan 15-17 0. spinigera Zhongshan .
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C. megacephala(Xi’an)1
79 | C. megacephala(Xi’an)2
C. megacephala (Zhongshan)3

C. megacephala(Zhongshan)2

86 C. megacephala (Zhongshan)1

I-A . rufifacies (Zhongshan)3
A. rufifacies (Zhongshan)1

78 100

A. rufifacies (Zhongshan)2

I—L\ sericata (Guangzhou)l

100 l_r L. sericata (Guangzhou)2
90 |y,

sericata (Zhongshan)

L. sericata (Xi’an)

100 ]A. grahami (Xi’an)1

A. grahami (Xi’an)2

39 ’ O. spingera (Zhongshan)3

100 L_l—O. spingera (Zhongshan)l
80 1O, spingera (Zhongshan)2

U
0.02

3 col 348 bp MEGA 5

Fig. 3 Neighbour-joining tree displaying relationships between A. grahami A. rufifacies
C. megacephala L. sericata and O . spinigera based on partial sequence of CO [
Kimura' s two parameter Bootstrap 0.02 Genetic

distance estimated by Kimura’ s two-parameter method. Bootstrap values indicate support for nodes. The bar indicates 0.02 substitutions per site.

Sperling 1994 col
Sperling 1994 349 bp 3
RFLP col 348 bp Phormia regina  Phaenicia  sericata Lucilia
3 illustris DNA
5 DNA
Dde | Hinf [ 5
Dde | 4 Sperling 1994 3
Hinf | 3 3
4
Dde I Hinfl

Sperling et al. 1994
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