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Molecular identification of maggots captured from forensic cases. Chula Med J 2010

Nov - Dec; 54(6): 637 - 47

Problem/Background : The estimation of the postmortem interval (PM|) is necessary for
supporting justice to the dead. During the early stage of death,
estimation of PMI of the corpses depends on the changing of
muscle contraction and physical conditions, but this method
can be used effectively in case of death within 24 hours. Flies
are the first organisms which swarm on corpses. Consequently,
accuracy of the estimation of PMI using fly larvae collected from
corpses depends on identification of the species of flies.
However, the macroscopic method using posterior spiracle is
not definite for identifying the species of flies. Therefore, the
molecular identification is used for solving this problem.

Objective * To demonstrate the application of mitochondrial cytochrome
oxidase | (COl) gene in identification of maggot species by using
molecular techniques.

Design :  Descriptive study

* AIARTNUIARINEN AUSUNNEANART HIAINTUNUIINEAE
* PRR1TYnAINeAARININTUTR A11INUIAIERTNITUANE N1ATTIUTARTNEN AMTUNNEAIERT ARNAINTUNNINEIRE
% NVPTTNURANTAIART ADCUNNLAIART ARIAINTUNNIINE AT



s

638 NUN WERIINEYRY HASANY Chula Med J

(3

Setting : The Department of Parasitology and the Department of Forensic
Medicine, Faculty of Medicine, Chulalongkorn University.

Methods : Six maggot samples were collected from six forensic cases at
the Department of Forensic Medicine, King Chulalongkorn
Memorial Hospital in 2004 - 2007. Before DNA extraction,
posterior spiracles of specimens were morphologically
investigated under stereomicroscope. Then, mitochondrial
maggot DNA was extracted and amplified for cytochrome
oxidase | gene (COl) via polymerase chain reaction (PCR)
technique using specific primers. The PCR products were
cloned into pGEM®-T easy vector and further verified by blue/
white screening and selection system. Positive clones were
propagated and extracted. Recombinant plasmids harboring
PCR insert were analyzed by automated DNA sequencing.
Obtained nucleotide sequences were compared with GenBank
database using the BLAST N bioinformatics programme.

Results : Sequencing reactions revealed that PCR yielded a single
351 bp in all maggot specimens. Sequence analyses, based on
percentage of identity with available data from GenBank,
demonstrated that five (83%) specimens and the remaining one
(17%) were identified as Sarcophaga ruficornis and Chrysomya
rufifacies, respectively.

Conclusions : This is the first report that provides promising data of molecular
identification of the maggot species captured from forensic cases

in Thailand.

Keywords : Maggots, cytochrome oxidase [, species identification.
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119U mitochondrial cytochrome oxidase | TagiaAe
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10X PCR Buffer 2.5 UL
MgCI2 25 mM
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Forward primer 0.4 uM
Reverse primer 0.4 uM
Taqg polymerase (5U/L) 1 unit
DNA Template 50 ng
DNase free water Up to 25UL
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Step 2: Amplification 30 81U
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Extension # 72 °C 30 A
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2.3 msms‘uwwmaﬁmﬁﬁum@‘nwau (recom-
binant DNA)
snAEueTifnsmanlaanmaiia PCR 11
FeufuiSuenwzaiin pGEM®-T easy (Promega,
USA) Tnela Rapid DNA ligation kit (Promega) Taginn
mm%umuﬁu?ﬁmés@mmﬁﬂ aniiihmsanaleu
(transform) ‘WmmﬁmﬁLﬁul,fﬂzgﬂmuﬁigmﬂﬂﬁﬁ?m

ERNABLINGAARIABNNINUALIAR Escherichia coli

AN89Ug DH50L T9WsFeuAae Inoue method ' uaz

o ! '

weaanununaslaunaalnAid e gNNAN LY

AuNziEeAlszneunae Luria-Bertani (LB) agar,

mss’hu,unaﬂﬁa'aawuauLLNaa‘i’uﬁLﬁumnﬂwfﬁm‘lﬂmﬂﬁﬂmaa:ﬁﬁwm 643

50 wg/mL Ampicillin, 100 mM IPTG uas 50 ug/mL
X-Gal UNammNi3 e 37 °C 1Whean 16 alus
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= = o 0 o a = 7 ¥

nnFauauiuaduiianalelnalugiuaeys
GenBank aaaldsunsn BLAST N (Basic Local

Alignment Search Tool)
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laun Sarcophaga ruficornis 15 3 (code 2/50,
3/50, 4/50, 5/50 LAz 6/50) ARl 87 % way Chrysomya

rufifacies NLie 1 9181 (code 1/50) ALy 13 %

2919 UNA
AINNITANEINLL TMUBULNAITUANNAN
AU 6 318 @1Nngnannunta 2 adddlawn
Sarcophaga ruficornis a4 5 $18 (83%) WAz
Chrysomya rufifacies a143% 1 918 (17 %) 1law3ey
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[

o ¥ =2 ' ¥ A o aa
El\‘]u’rﬂEI"Q\‘]VLN'&’]N’]i‘ﬂ@ﬁ;ﬂiﬁqqﬂuﬁlﬂqﬂﬂ_’lﬂ’]\‘maIF]

51" 1. wamsanmLL posterior spiracles 2109588 19vNaLLN A LAY Inann AN



Vol. 54 No. 6

November - December 2010

Base pair

2T

hil1]
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M: 100 base pair marker N: Negative control

1:

ABUBANFIBENINUBLUNAITY code 1/50
ABUBANFIBENINUBLUNAITY code 2/50

)}

ALBLAANAIDENUUBULNAIIL code 3/50

)}

ALAULAAINAID L NNUALUNAYIY code 4/50

)

=3 o

ALAULAANAIDENNUNUAULNAYTU code 5/50

)

=3

ALAULAANAIDENUNUAULNAITU code 6/50

= 351 bp

5% 2. uanuInwesnduwenlaanmaia PCR 11a 351 guualunnsinesna

M15197 4. UARY % identity 23aALTaAdle AN lAaINnsAnEiLgLeYA GenBank

Fly species sequenced for this analysis

GenBank record or otherwise previously published COI haplotype

species Number of Accession % ldentity Reference
specimen number
Chrysomya 1 DQ328666.1 97% Yin,X.-H., Wang, J.-F. and
rufifacies Chen, Y.-C."™
EF125866 97% Preativatanyou, K.,
Sirisup, N., Poovorawan, Y.,
Thavara, U.,
Tawatsin,A., Sungpradit, S.
and Siriyasatien, P."?
Sarcophaga 5 EF405941.1 98% Tan, S.H., Mohd-Aris, E.,
ruficornis Omar, B., Johari, S.,

Kurahashi, H. and
Mohamed, Z.""
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