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前  言 
 

 (Catts and Haskell, 

1990)

 

 (Hu and Min, 2000)

利用 PCR-RFLP 及定序分析技術快速鑑定㆔種屍體㆖ 
常見麗蠅 
陳俊憲 石正㆟
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 (blow fly) 

 (forensic entomology)  

(postmortem interval, PMI) 
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pinguis)  DNA  rDNA 

 (internal transcribed spacers, ITS)  ITSF01  ITS6 

 ITS1  mtDNA  C1-J-1632  C1-N-2191 

mtDNA I (cytochrome oxidase subunit I, COI) 

 DNA  (RFLP) 

 

ITS1  

 

 

 

 

 



 60  

 (Fan, 

1997)

 (Byrd 

and Castner, 2000)

 

RFLP 

(Restriction Fragment length polymor- 

philism) RFLP 

 (restriction enzyme, RE) 

 DNA 

 

(Taylar and Szalanski, 1999.)

 rDNA  mtDNA  (Malgorn and 

Coquoz, 1999) rDNA  mtDNA 

 (universal primer) 

 

(Hillis and Dixon, 1991)

 PCR-RFLP

 

 

材料與方法 
 

㆒、麗蠅標本採集與保存 

 144 g  

36 g  3.6 g  540 ml

 (Hung, 

1995)

 -20  70% 

 -20  

 

㆓、麗蠅 DNA 萃取 
 Viogene  DNA 

 (Blood and Tissue Genomic 

DNA Miniprep System kit, Cat. No. 

GG1001)  Omega Biotek  DNA 

 (E.Z.N.A. Tissue DNA Kit I, 

Cat. No. D3495-01)  DNA

 1.5 ml 

 200 µl lysis 

buffer  20 µl 

Proteinase K (20 mg/ml)  60

  2 ~ 3  70  

 20  Proteinase K 

 200 µl EX buffer  70   

10 210 µl 100% 

 spin column  6,000 

xg  2  wash buffer 500 µl 

 spin column  6,000 xg  2 

 70   

elute buffer  dd H2O  DNA  spin 

column  6,000 xg (KUBOTA 

6800, RA-155R rotor)  2 

 genomic DNA (  2 ng/µl) 

 –20   
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㆔、利用 PCR 技術大量增幅目標 DNA 
 Perkin-Elmer  

GeneAmp PCR System 2400 

 PCR  DNA  PCR 

0.2 ml 0.5 µl  

DNA  (  20 ng DNA), 0.6 

unit  DNA polymerase, 10 x reaction 

buffer (  0.2 mM Mg2+) 2.5 µl, 2.5 mM 

dNTPs  2.5 µl (  0.25 mM) 

 1.5 µM forward primer 2.5 µl (

 0.2 µM)  1.5 µM reverse primer 2.5 

µl (  0.2 µM)

 25 µl

 PCR  DNA 

 

1. rDNA  ITS1  ITS1 

 ITS-F01 / (ITS2, ITS6)  

ITS-F01  (Baur et 

al., 1996) ITS2  (White et al., 

1990) ITS6  (Armstrong, 

personal communication) PCR 

 96 /3  40  96

/45 , 55 / 1 , 72 /1 

72 /7  4  

 

2. mtDNA  COI  COI 

C1-J-1632/C1-N-2191 

(Simon et al., 1994) PCR  92

/3  40  92 /1 

, 42 /1 , 72 /1 72 /7 

 4   

 

㆕、RFLP 分析 
 5 µl PCR  (  0.5 ~ 1.0 

µg  DNA)  1 ~ 2 unit  1 

x buffer  

20 µl  2 

 2 % agarose gel  1x 

TAE 

DNA 

 AAB  (Advanced 

American Biotechnology) 

 DNA  

 

㈤、DNA 定序及序列分析 
 PCR  2%  agarose 

gel  Gel Extraction 

Kit (  Viogene , Cat. No. EG1001) 

 DNA 

 DNA  1.5 ml 

 0.5 ml  GEX Buffer  60  

 10 

 spin column  10,000 xg (KUBOTA 

6800, RA-155R rotor)  30  

0.5 ml  wash buffer I  10,000 xg 

(KUBOTA 6800, RA-155R rotor)  30 

 0.5 ml  wash buffer II  

10,000 xg (KUBOTA 6800, RA-155R rotor) 

 30  30 µl ddH2O  1 

 10,000 xg (KUBOTA 6800, 

RA-155R rotor)  1  DNA  

spin column 

 DNA 

 GeneDoc (http://www.psc.edu/ 

biomed/genedoc)  Clustal X 

 

(National Health Research Institutes)  

GCG  DNA  (

: http://gcg.nhri.org.tw/)  
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結  果 
 

㆒、麗蠅標本採集 

 (Chrysomya megacephala)

 (C. rufifacies)  (C. 

pinguis)

 95% 

 -80  DNA 

 

 

㆓、目標 DNA 的增幅 
 

DNA  ITS1  

PCR  

(Chrysomya megacephala)  ITS1 region 

 750 bp  (C. rufifacies) 

 600 bp  (C. pinguis)  800 

bp ( )  ITS1 

 

 mtDNA  Simon 

 mtDNA  

(Simon et al., 1994)  C1-J- 

1632  C1-N-2191  PCR 

 COI 

COI 

 600 bp ( )  

 

 

圖㆒   ㆔種麗蠅進行 rDNA 之 ITS1 區域以 PCR 增
幅的結果。 

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. 

 
 
㆔、PCR 增幅產物—ITS1 與 COI 的 RFLP 

分析 
     PCR  ITS1  COI 

 RFLP  
 
 
表㆒  PCR-RFLP 試驗㆗所使用的引子及其核酸序列。 

Table 1.  Base-pair sequence of PCR-RFLP primers used 

Location Primer name Primer sequence (5`→3`) 
18S rDNA ITSF01 GAA CCT GCG GAA GGA TC 
5.8S 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 



 PCR-RFLP   63

 
圖㆓  ㆔種麗蠅進行 mtDNA 之 COI 區域以 PCR 增

幅的結果。 
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. 

 

 

圖㆔   以核酸內切  AluI 切割  rDNA 之  ITS1 之 
RFLP 圖譜。 

Fig. 3.  RFLP analysis of ITS1 in the rDNA region with 
AluI. M: 100-bp DNA ladder; lane 1, 
Chrysomya megacephala; lane 2, C. rufifacies; 
lane 3, C. pinguis. 

 

Alu1 HaeIII  ITS1 

 Taq1, AluI  COI 

 

PCR-RFLP 

 ITS1 

 (

)

 COI  ITS1 

 ( )

 

 

 
圖㆕  以核酸內切 HaeIII 切割 rDNA 之 ITS1 之 

RFLP 圖譜。 
Fig. 4.  RFLP analysis of ITS1 in the rDNA region with 

HaeIII. M: 100-bp DNA ladder; lane 1, 
Chrysomya megacephala; lane 2, C. rufifacies; 
lane 3, C. pinguis. 

 

 

㆕、ITS1 序列分析 
    PCR  ITS1 

 A  T 

 ( )  ITS1 

 771 bp A+T %  75.1%

 ITS1  640 bp A+T % 

 78.7%  ITS1  



 64  

 

圖㈤   以核酸內切 TaqI 切割  mtDNA 之  COI 之 
RFLP 圖譜。 

Fig. 5.  RFLP analysis of the COI in the mtDNA region 
with TaqI. M: 100-bp DNA ladder; lane 1, 
Chrysomya megacephala; lane 2, C. rufifacies; 
lane 3, C. pinguis. 

 

 
圖㈥  以核酸內切 AluI 切割 mtDNA 之 COI 之 RFLP 

圖譜。 

Fig. 6.  RFLP analysis of the COI in the mtDNA region 
with AluI. M: 100-bp DNA ladder; lane 1, 
Chrysomya megacephala; lane 2, C. rufifacies; 
lane 3, C. pinguis. 

 

808 bp A+T %  75.5%  NCBI 

 (Genebank)  

rDNA  ITS 

 18S rDNA  5.8S 

rDNA  ITS1 

 

88%  83%

 82%  

 

 
表㆓  ㆔種不同麗蠅 ITS1 區域定序結果之分析。 
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 64-745 bp 61-614 bp 62-783 bp 
5.8S 746-771 bp 615-640 bp 784-808 bp 
ITS1 

length 
682 bp 554 bp 722 bp 

 
 

     GCG 

 ITS1 

Alu1  HaeIII 

 

 

討  論 
 

 (myiasis)

 (Fan, 1997)  (Azeredo- 

Espin and Maderira, 1996)  (Glesson 

and Sarre, 1997)  (Narang and  
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圖㈦  不同生長時期、不同採集㆞之㆔種麗蠅之 rDNA ITS1/PCR 產物，以核酸內切  AluI 切割之 RFLP 圖譜。A. 大
頭㈮蠅 (Chrysomya megacephala)、B. 紅顏㈮蠅 (C. rufifacies)、C. 肥軀㈮蠅 (C. pinguis)。 

Fig. 7.  RFLP analysis of ITS1 in rDNA/PCR with the endonuclease AluI 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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圖㈧  不同生長時期、不同採集㆞之㆔種麗蠅之 COI/PCR 產物，以核酸內切  TaqI 切割之 RFLP 圖譜。A. 大頭㈮

蠅 (Chrysomya megacephala)、B. 紅顏㈮蠅 (C. rufifacies)、C. 肥軀㈮蠅 (C. pinguis)。 
Fig. 8.  RFLP analysis of COI/PCR using the endonuclease TaqI 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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Degrugillier, 1995)

 

 DNA 

 ITS 

 (Hymeno- 

ptera: Trichogrammatidae) (Sappal et al., 

1995)  (Hymenoptera: 

Trichogrammatidae) (Taylar and Szalan- 

ski, 1999)  13  

(West et al., 1997) 18S, 5.8S, 28S 

rDNA 

圖㈨  ㆔種麗蠅 ITS 片段序列比較。MEG-ITS1：大頭㈮蠅 (Chrysomya megacephala)；PIN-ITS1：肥軀㈮蠅 (C.
pinguis)；RUF-ITS1：紅顏㈮蠅 (C. rufifacies)。 

Fig. 9.  ITS1 sequences of three blow fly species. MEG-ITS1: Chrysomya megacephala, PIN-ITS1: C. pinguis,
RUF-ITS1: C. rufifacies. 
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 rDNA  ITS1 region  

RFLP 

 

mtDNA 

 

(Glossina morsitans morsitans) 

 (Wohlford et al., 1999)

 (Vincent et al., 

2000)  (Cochliomyia macellaria) 

(Roehrdanz and Johnsin, 1996) 

 DNA  COI  

mtDNA/PCR/RFLP 
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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-Jen Shih*  Department of Entomology, National Taiwan University, Taipei, Taiwan, R.O.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). 

 
 


