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Problems 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




Rearing maggots to adult stage and traditional identification
pased on the adult morphological characteristics can be
performed but, however, are time-consuming procedures

Specimens may be killed or damaged before arrival to the
laboratory room




Molecular tools can overcome many difficulties associated
with morphological problems

Ribosomal RNA transcription unit

Mitochondrial genome (mtDNA)




Ribosomal RNA transcription unit
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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

COl, COIll, ND5, 125 rDNA,
16S rDNA
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DINA extraction
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PCR amplification

1

DNA Cloning and Sequencing

v

Phylogenetic Analysis

1

PCR-Restriction Fragment Length Folymorphism

1

Data Analysis
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Sequencing

BioEdit and Clustal X
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Molecular Evolutionary Ger

Alignment:
CLUSTALW

Phylogenetic tree :

Neighbor-joining (NJ) method
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PCR-RFLP

NEBcutter V2.0

aence and find the large, non-overlapping open reading frames using the E.coli genetic code and the sites for all Tvpe Il and comt
- sequence fust once. By default, only enzvmes available from NEB are used, but other sets may be chosen. Just enter vour sequ
1e maximum size of the input file is 1 MByte, and the maximum sequence length is 300 KBases.
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Table 1

Isolate code, sex, location and accession number of each blowfly used in this study.

Blowfly species Sex Location Accession no.
Chrysomya megacephala
AO1 3 Tak FJ153258
AD2 c3 Chiang-Mai FJ153259
AO3 3 Chiang-Mai F]153260
AD4 3 Chiang-Mai FJ153261
AO5 3 Chiang-Mai F]153262
AlDB c Buri-Ram FJ153263
AOD7 Y Buri-Ram FJ153264
AODS8 , Phitsanulok FJ153265
A09 3 Phitsanulok F]153266
A10 3 Chumphon FJ153267
All 3 Chumphon FJ153268
Al2 c3 Bangkok FJ153269
Chrysomya rufifacies
BO1 c Bangkok FJ153270
B0O2 3 Bangkok FJ153271
BO3 * Phitsanulok F]153272
BD4 L Chiang-Mai F]153273
BOS 3 Chiang-Mai F]153274
Lucilia cuprina
co L Chiang-Mai FJ153275
co2 * Chiang-Mai F]153276
Co3 3 Chiang-Mai F]153277
Musca domestica (Outgroup)
DO1 3 Bangkok F]153278
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Table 2

Comparative RFLP patterns among three blowfly species.

Blowfly species

Taq™l digestion

Vspl digestion

Chrysomya megacephala
Chrysomya rufifacies

Lucilia cuprina

30, 111, 156, 264,
307 and 456 bp
30, 81, 186, 264,
307 and 456 bp
30, 81, 86, 177,
188 and 762 bp

4,12, 160, 495
and 653 bp

12, 653 and
659 bp

210, 450 and
664 bp
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Fig. 2. The 6% native polyacrylamide gel shows different PCR-RFLP patterns of COI-
COIl amplicons digested with two restriction endonucleases. From left to right as
follows: undigested PCR products from C megacephala, C rufifacies and L. cuprina,
respectively (lanes 1-3); C. megacephala[/Taq™1 (lane 4); C. rufifacies/Taq"1 (lane 5);
L. cuprina/Taq"1 (lane 6); C. megacephala/Vspl (lane 7); C rufifacies/Vspl (lane 8); L.
cuprina/Vspl (lane 9). Lane M is 100 bp DNA standard marker.



Table 3
Identity matrix reveals the percentage of partial COI-COIl sequence similarity between each isolate.

Code AO01 AO02 AD3 AD4 AD5 ADB AO7 A08 AD9  A10 A1l Al12  BO1 BO2 BO3 BO4  BO5 Cco1 coz2 Cco3
AD1

AD2 99.8

AD3 998 100

AD4 998 100 100

AD5 998 100 100 100

ADB 998 100 100 100 100

AD7 99.8 100 100 100 100 100

AD8 998 100 100 100 100 100 100

A09 99.7 999 99.9 99.9 99.9 99.9 999 99.9

Al10 998 100 100 100 100 100 100 100 999

All 99.7 99.9 99.9 99.9 99.9 99.9 99.9 999 998 999

Al2 99.7 999 99.9 99.9 99.9 99.9 999 999 998 999 998

BO1 93.1 933 93.3 93.3 93.3 933 933 933 932 933 932 9312

BOZ 93.1 933 93.3 93.3 93.3 93.3 933 933 932 933 932 932 9938

BO3 93 931 93.1 93.1 93.1 93.1 931 931 93 931 93 03 99.6 99.6

BO4 93.1 933 93.3 93.3 93.3 933 933 933 932 933 932 932 993 100 99.6

BO5 93 931 931 93.1 931 93.1 931 931 93 931 93 93 99.6 09.8 99.6 99.8

Cco1 60.1 60 60 60 60 60 60 60 60 60 60.1 60 60 60.1 602 601 60.1

Coz2 60.2 60.1 60.1 60.1 60.1 60.1 60.1 60.1 60 60.1 60.2 60 60.1 60.2 603 602 602 999

Co3 60.1 60 60 60 60 60 60 60 60 60 60.1 60 60 60.1 60.2 601 601 997 993
D01 574 574 574 57.4 57.4 57.4 574 574 574 574 574 574 584 584 583 584 583 533 532 534

AD1-A12, Chrysomya megacephala; BO1-B05, Chrysomya rufifacies; C01-C03, Lucilin cuprina; D01, Musca domestica.
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62

~ AY309052 C.megacephala(Malaysia) 4
AY90%053 C megacephala(Malaysia) 3
AF2985551 C.megacephala(Papua New Guinea)
- FJ153266 C.megacephala(Phitsanulok) A0S
AJ426041 C.megacephala(india)

— FJ153268 C.megacephala{Chumphon) A11

— FJ153269 C_.megacephala{Bangkok) A12
85 | FJ153260 C.megacephala(Chiang-Mal) A03
FJ153269 C.megacephala(Chiang-Mai) A02
FJ153263 C.megacephala(Buri-Ram) A06
99 | FJ153265 C.megacephala(Phitsanulok) AOB
FJ153262 C.megacephala{Chiang-Mai) A0S

FJ153261 C.megacephala(Chiang-Mai) A04
FJ153267 C.megacephala(Chumphon) A10
FJ153264 C.megacephala(Buri-Ram) A07
_ FJ153258 C.megacephala(Tak) A01
—AF083658 C.rufifacies(Florida)

| AY900054 C.rufifacies(Malaysia) 3

B8 AY909055 C.rufifacies(Malaysia) 5
| | | FJ153271 C rufifacies(Bangkok) B02
89 | || FJ153273 C.rufifacies(Chiang-Mal) BO4
LE FJ153274 C.rufifacies(Chiang-Mai) BOS
a4 { FJ153272 C nufifacies(Phitsanulok) B03
FJ153270 C.rufifacies(Bangkok) BO1
9 AJ417707 L.cuprina(Perth) Perth 1995
- AJ417710 L.cuprina(Townsville) Townsville 1994
52 r AJ417704 L.cuprina(Hawail) Honolulu 1968
AJ417705 L.cuprina(Hawaii) Waianae 1994
% FJ153275 L.cuprina(Chiang-Mai) C01
'[ FJ153276 L.cuprina(Chiang-Mai) C02
_ FJ153277 L.cuprina(Chiang-Mai) C03
FJ153278 M.domestica(Bangkok)outgroup

—
0.01

Fig. 3. The neighbor-joining tree using Kimura's 2-parameter model illustrating phylogenetic relationships among three blowfly species and one housefly outgroup, based on
the COI-COII nucleotide sequences data.



ITS and CO sequences of Dermatobia hominis
recovered from Thai travelers returning from
Brazil
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PCR amplif'i?ation

ITS2F ITS2R Song et al., 2008
18s rRNA ITS1 | 5-88 rRNA | 1TS2 28s rRNA
P2F P4R

COl COII

Preativatanyou K et al., 2010




PCR a_mplic?c;n verification
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Lane 1: 100 bp ladder marker
Lane 2: 645 bp ITS2 from Dermatobia hominis
Lane 3: 1,324 bp COI-COIl 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.



ITS2 s_equeﬁbes

4quh|EF56D183.ll Dermatokbia hominis 5.83 ribosomal RNA gene, partial sequence;
internal transcribed spacer Za, 23 ribosomal BNA gene, and

internal transcribed spacer 2, complete sequence; and 285 ribosomal

ENA gene, partial sequence

Length=873
Score = 1160 bits (628), Expect = 0.0
Identities = £39/644 [(99%), Gaps = 1/644 (0%)
Strand=Flus/Flus
ouery 1 TECTTEGAC TACATA TG TTGAGGGETTETAAGATTATGTTTAACCAGSGTTEC TTAAGGGA A0

Leeerrrrrrrreerrrrrrrrrrrrerrrrer reer rrrrrrrrrrerrrrrrrd
Shijct 142 TeCTTGGACTACATATGGTTEAGEGTTGTAAGAC TATGC TTAACCAGGTTGC TTAAGRR, 201

guery 61 GARRACAGARAAGAGatattattattatatgattataatataatattateattttottgt 120
Leeerrrrrrreeerrrrrrrrrrr e ettt e e e et e et e

Shict 202 GAAARACAGAAAAGAGATATTATTATTATATGATTATAATATAATATTATCATTTTCTTST Z61

guery 121 CobatbbbbCTTCTAAGCACATATTGTATTATTGAATACCC TATAATTTCATACATTTTA 1580

Lrrrrerrrreerrreerrrerrrrerrrrerrr et rrrerrrrerrrrrrnd
Sbijct 262 TTTATTTTTCTTCTAAGCACATATTGTATTATTSAATACCCTATAATTTCATACATTTTA 321

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

Dermatobia hominis isolate CL01 2S ribosomal RNA gene, complete
sequence; and internal transcribed spacer 2, partial sequence
GenBank: HOZ15054 1

FASTA  Graphics
Goto:
LOCTT: HOZ155834 45 bp DN linear INWV 11-0CT-2010

DEFINITION Dermatobia hominis isolate CLO1 2% ribosomal BNA gene, complete
sequence; and internal transcribed spacer 2, partial sedquence.
ACCEIZATON HOz21538354

VERSION HOZ215534.1 GI:3058196513
EETWORD S
SOURCE Dermatobia hominis (human botfly)

ORGANISM Dermatobia hominis
Eukarvota; Metazoa; Arthropoda; Hexapoda: Insecta: Prerygotar
Neoptera; Endopterygota; Diptera; Brachycera; Muscomorpha:
Oeztroidea; Oestridae; Dermatobia.
REFERENCE 1 (basesz 1 to £45)
ATTTHORS Thanapatcharoen b, , Preativatanyou K. and 3irivasatien,P.
TITLE Cutaneous myiasis caused by Dermatobia hominiz in Thai travelers:
Firzst report in Thailand
JOURNAL Tnpublished
REFEFENCE Z |bhases 1 to 645)
AUTHORS Thanapatcharoen A., Preativatanyou, K. and Sirivasatien,P.
TITLE Direct Zubmiszion
JOURNAL Submitted (02-3EP-2010) Department of Parasitology, Faculty of
Medicine, Chulalongkorn Uniwversitcy, Fama 4 Foad, Pathumwar, Bangkok
10330, Thailand
FEATURES Location/ualifiers
source 1..645

Jorganisn="Dermatobia hominizs"
Jmol _type="genomic DNA™
fisolate="CLOL1"™

Adb xref="taxon:115427"
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CQOI-COll sé-auences

>||_I|:1]::|IAY453155.1| E Dermatobia hominis mitochondrion, complete genome
Length=163 60

Score = 2183 bits (118Z), Expect = 0.0
Identities = 11941200 (99%), Gap=s = 0/1200 [(0%)
Strand=Plus/Plus
puery 1 TTETTTTAGCARATTCATCAATTGATATTATC TTACATEATACATATTATGTAGTAGCCCE 60
Sbhijct 2482 TTETTTTAGCAAATTCATCAATTGATATTATCTTACATATACATATTATETAGTAGICC 2541
puery 61 ATTTTCATTATGTTC TTTCAATAGGAGCAGTATTTGC TATTATAGGAGEATTTETACATT 120
Sbhict 2542 ATTTTCATTATGTTCTTTCAATAGGEAGCAGTATTTGCTATTATAGSZAGEATTTSETACATT 2601
puery 121 GATATCCACTATTTAC TGGAC TAACAATAAATAA TACAATATTAARAAAGTCALATTTACTA 180

Frerererererrreereeeeerereeeerer ety
Sbict 2602 GATATCCACTATTTACTGGACTAACAATAAATAATACAATATTAAAAAGTCAATTTACTA 266l

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

Dermatobia hominis cytochrome oxidase subunit | (COIl) and cytochrome
oxidase subunit Il (COIl) genes, partial cds: mitochondrial
enBank: HOE34240.1

FASTA  Graphics
Goto:
LOCTTS HQ334260 1200 bp DNA linear INYV 08-NOV-2010

DEFINITION Dermatobia hominiz cytochrome oxidase subunit I (COI) and
cytochrome oxidase subunit IT (COII) genes, partial cds;

wmitochondrial.
ACCESETION  HO334260
YERZION HO334260.1 GI:311034085
EETWORD S
SOURCE mitochondrion Dermatobia hominis (human botfly)

ORGANISM Dermatohia hominis
Eukarvota; Metamoa; Arthropoda; Hexapoda: Insecta; Pterygota:r
Meoptera: Endopterygota; Diptera; Brachycera: Muscomorphar
Oeztroidea; Oestridae; Dermatobia.
FEFERENCE 1 (bases 1 to 1200)
ATTHORS Thanapatcharoen, bA., Preativatanyou,KE. and Sirivasatien,P.
TITLE Cutaneous myiasis caused by Dermatobhia hominis in Thai trawelers:
Firzt report in Thailand
JOURNAL npublished
FEFERENCE Z (bases 1 to 1200)
ATTTHORS Thanapatcharoen, ., Preativatanyou, K. and 3irivasatien,P.
TITLE Direct Zubmission
JOURNAL Submitted (01-0CT-2010) Department of Parasitology, Faculty of
Medicine, Chulalongkorn University, FRama IV Foad, Pathumwar,
Bangkok 10330, Thajiland
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