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Problems of Morphological IdentificationProblems of Morphological Identification

Similarities among species, especially in early larval stages 

A taxonomic key covering all immature stages of common 
insect species in all geographical regionsis yet unavailable 
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Specimens may be killed or damaged before arrival to the 
laboratory room 

Rearing maggots to adult stage and traditional identification 
based on the adult morphological characteristics can be 
performed but, however, are time-consuming procedures 
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Molecular tools can overcome many difficulties associated 
with morphological problems 

Ribosomal RNA transcription unit

Mitochondrial genome (mtDNA)
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Short sequence (500-800 bp)

Multi copies  (cassette)

High variation (spacer)

Ribosomal RNA transcription unit

28S rDNA, ITS1, ITS2
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Greater abundance in tissues, 
when compared with nuclear 
DNA, makes it easier for 
extraction even from small 
amount of sample 

High degree of genetic variations 

Strictly maternal inheritance and 
no genetic recombination, mtDNA 
haplotype is a good candidate for 
evolutionary and population genetics 
study 

COI, COII, ND5, 12S rDNA, 
16S rDNA
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DNA sequencing

Restriction Fragment Length Polymorphism (RFLP)
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Sequencing BioEdit and Clustal X
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Alignment: 
CLUSTALW

Phylogenetic tree : 

Neighbor-joining (NJ) method 

Nucleotide substitution: Kimura-2-parameter model

Bootstrap test 1,000 resampling test
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PCR-RFLP

http://tools.neb.com/NEBcutter2/index.phphttp://tools.neb.com/NEBcutter2/index.php

Gel electrophoresis Gel electrophoresis 

Restriction enzyme digestionsRestriction enzyme digestions
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ITS and CO sequences of Dermatobia hominis 
recovered from Thai travelers returning from 
Brazil



Page 19

PCR amplification

5.8s rRNA 28s rRNA18s rRNA ITS2

ITS2F ITS2R Song  et al., 2008

COI

ITS1

COII

P2F P4R

Preativatanyou  K et al., 2010
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PCR amplicon verification

»

» Lane 1: 100 bp ladder marker

» Lane 2: 645 bp ITS2 from Dermatobia hominis

» Lane 3: 1,324 bp COI-COII from D. hominis

»

» Then, the amplicons were purified and direct-

» sequenced in both directions using the same

» forward and reverse primers used in the PCR.
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ITS2 sequences

Nucleotide sequence was analyzed using the BLAST search 
(http://www.ncbi.nlm.gov/BLAST) and showed the similarity with the 
identified database (Brazil) at > 99%

This sequence was assigned as HQ215834.1 in the NCBI database.
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HQ215834.1



Page 23

COI-COII sequences

The 99% similarity was presented, compared to the D. hominis
mitochondrial genome database (Brazil).
This sequence was assigned as HQ334260.1 in the NCBI database.
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HQ334260.1
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