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Abstract

Blow flies are common insects in Taiwan. They provide an objective estimate of the postmortem interval (PMI) in forensic
entomology. However, it is difficult to identify blow fly species, especially at immature stages, such as eggs, larvae, and pupae,
because of their morphological similarity. Identification of insect species occurring on carrion has therefore become a problem for
forensic entomologists. In this study, blow flies were collected from corpses of pigs. Three species of blow fly were commonly
found: Chrysomya megacephala, C. rufifacies, and C. pinguis. Total DNA was also isolated and used as template for PCR. ITS1 in
ribosomal DNA (rDNA) and CO1 in mitochondrial DNA (mtDNA) were amplified to distinguish blow fly species. The primers of
ITSFO1 and ITS6 were used to amplify rDNA ITS1 region, C1-J-1632 and C1-N-2191 were used to amplify mitochondrial DNA
(partial gene of subunit I of cytochrome oxidase). The amplified products were also digested with nine restriction enzymes. Results
of PCR-RFLP analysis revealed that ITS1 and the partial COI region can be used to identify these three species. We also sequenced
the ITS1 region for more understanding of the difference between these three species.
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GG1001) iz Omega Biotek /) &E|f) DNA
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Bt O 30 b IEMIA 30 ul ddH,O - & 1
8% > DL 10,000 xg (KUBOTA 6800,
RA-155R rotor) #f.0» 1 3§ DNA H
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Table 1. Base-pair sequence of PCR-RFLP primers used
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Fig. 1.  Amplification of the ITS1 regions in rDNA, for
three blow fly species. M: 100-bp DNA ladder;
lane 1, Chrysomya megacephala; lane 2, C.
rufifacies; lane 3, C. pinguis.
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o
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Location Primer name Primer sequence (5"—3")

18S rDNA ITSFO01 GAA CCT GCG GAA GGA TC

5.85 rDNA ITS2 GCT GCG TTC TTC ATC GAT GC
ITS6 GAG CCG AGT GAT CCA CCG CT

mtDNA C1-J-1632 TGA TCA AAT TTA TAA

C1-N-2191

GGT AAA ATT AAA ATA TAA ACT TC
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Fig. 2. Amplification of the COI regions in mtDNA, for
three blow fly species. M: 100-bp DNA ladder;
lane 1, Chrysomya megacephala; lane 2, C.
rufifacies; lane 3, C. pinguis.

B= LIZEAIE Aul tE ODNA 2 ITS1 2
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Fig. 3. RFLP analysis of ITS1 in the rDNA region with
Alul.  M: 100-bp DNA ladder; lane 1,
Chrysomya megacephala; lane 2, C. rufifacies;
lane 3, C. pinguis.
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Fig. 4. RFLP analysis of ITS1 in the rDNA region with
Haelll. M: 100-bp DNA ladder; lane 1,
Chrysomya megacephala; lane 2, C. rufifacies;
lane 3, C. pinguis.
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Fig. 5. RFLP analysis of the COI in the mtDNA region
with Tagl. M: 100-bp DNA ladder; lane 1,
Chrysomya megacephala; lane 2, C. rufifacies;
lane 3, C. pinguis.
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Fig. 6. RFLP analysis of the COI in the mtDNA region
with Alul. M: 100-bp DNA ladder; lane 1,
Chrysomya megacephala; lane 2, C. rufifacies;
lane 3, C. pinguis.

i

[l

64 ARS8

15
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Table 2. ITS1 region analysis of three different

blow flies
C. meg C. ruf C. pin
18S 1-63 bp 1-60 bp 1-61 bp

ITS1 64-745bp  61-614 bp  62-783 bp
5.85 746-771 bp  615-640 bp  784-808 bp
ITS1

longth 682 bp 554 bp 792 bp

Best > R GCG Aird it 2 MRS 4 T IR il
R 5347 - B ETEM —FEEEWE . ITS1 FrER
| > Alul B1 Haelll ZY)E|{7 & 6Lt 8
HAFAE > #EE 2O R - SRR
RO E4S SRR

¥ &

EEA E RBWER Y Bomh - 7E1ABE R A2 B
RIS L T ISE TR HHE RS - BEWERR T B ERY
MRESL - A FFAEEREAEY) > GBI S] ~ 8
A~k AR R ABEAE o TERO
BHAE (myiasis) o KEFEERF » ¥ G EE G
BREIEE (Fan, 1997) > #1FEW (Azeredo-
Espin and Maderira, 1996) ~ B2 (Glesson
and Sarre, 1997) ~ #1754 (Narang and
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Fig. 7. RFLP analysis of ITS1 in rDNA/PCR with the endonuclease Alul for blow fly species. Template DNA for PCR
was obtained from various periods and different collection sites. M: 100-bp DNA ladder; lanes 1~4, eggs,
larvae, pupae, and adults collected from Wenshan district, Taipei City; lane 5, Adult collected from Taichung
City; lane 6, adult collected from Chiayi City; lane 7, adult collected from Kaohsiung City; lane 8, adult
collected from Taitung City. A. Chrysomya megacephala, B. C. rufifacies, C. C. pinguis.
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Fig. 8. RFLP analysis of COI/PCR using the endonuclease Tagl for blow fly species. Template DNA for PCR was

op

obtained from various periods and different collection sites. M: 100-bp DNA ladder; lanes 1~4, eggs, larvae,
pupae, and adults collected from Wenshan district, Taipei City; lane 5, Adult collected from Taichung City;
lane 6, adult collected from Chiayi City; lane 7, adult collected from Kaohsiung City; lane 8, adult collected
from Taitung City. A. Chrysomya megacephala, B. C. rufifacies, C. C. pinguis.
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———————— TGCTTCTA
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Fig. 9.

RUF-ITS1: C. rufifacies.
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ITS1 sequences of three blow fly species. MEG-ITS1: Chrysomya megacephala, PIN-ITS1: C. pinguis,
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Rapid Identification of Three Species of Blow Flies (Diptera:
Calliphoridae) by PCR-RFLP and DNA Sequencing Analysis

Chun-Hsien Chen and Cheng-J en Shih’ Department of Entomology, National Taiwan University, Taipei, Taiwan, R.0.C

ABSTRACT

Blow flies are common insects in Taiwan. They provide an objective
estimate of the postmortem interval (PMI) in forensic entomology. However,
it is difficult to identify blow fly species, especially at immature stages, such
as eggs, larvae, and pupae, because of their morphological similarity.
Identification of insect species occurring on carrion has therefore become a
problem for forensic entomologists. In this study, blow flies were collected
from corpses of pigs. Three species of blow fly were commonly found:
Chrysomya megacephala, C. rufifacies, and C. pinguis. Total DNA was also
isolated and used as template for PCR. ITS1 in ribosomal DNA (rDNA) and
CO1 in mitochondrial DNA (mtDNA) were amplified to distinguish blow fly
species. The primers of ITSF01 and ITS6 were used to amplify rDNA ITS1
region, C1-J-1632 and C1-N-2191 were used to amplify mitochondrial DNA
(partial gene of subunit I of cytochrome oxidase). The amplified products
were also digested with nine restriction enzymes. Results of PCR-RFLP
analysis revealed that ITS1 and the partial COI region can be used to
identify these three species. We also sequenced the ITS1 region for more
understanding of the difference between these three species.

Key words: Chrysomya, blow fly, rapid identification, polymerase chain
reaction (PCR), restriction fragment length polymorphism
(RFLP).
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