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similarity of their organs, especially in immature mites. The ribosomal second internal t
the mitochondrial cytochrome oxidase subunit (COI) regions are usually used a
regions of three species of astigmatid mites (Tyrophagus putrescentj
Dermatophagoides pteronyssinus) were obtained by polymerase chain reaction.
varied from 310 to 482 bp, while the COI regions were 3670r 368 bp |

the smallest interspecific genetic distances for ITS2 because the ong to the

region were mainly found in terms of its length because of the deletions/ msﬁ?ns of smgle nucleotides at several
sites. Thus, the ITS2 and COI regions can be applied as b ent species of astigmatid mites.
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1. INTRODUCTION

approaches. Astigmatid mites identification b al characteristics is difficult (Vargas et al., 2005).
Similarity between their organs,bearing the sam ical characteristics (van Bronswijk et al., 1974; Colloff
and Spieksma 1992). Recents in mol€eular biolo es has enabled the identification of different mites
species by sequence analysis (SuarezeMartinez et™al. ; Prakash et al., 2006). The central part of the

mitochondrial (COI) cytochrome unitvgion is
mtra— and |nterspeC|f|c varl

ghly conserved and frequently used for investigating
reeuwer 2007). The ribosomal second internal transcribed spacer
s (Manonmani et al., 2001; Shaw et al., 2002; Hung et al., 2004).

RH. Dermatophagoides pteronyssinus and Dermatophagoides farina were reared in our lab
medium). Specimens of Euroglyphus maynei were obtained by washing out slides stored

in our labo es were identified based on their morphological characteristics.
Mite Species ITS2 Sequences Length (bp)
T. putrescentiae 234bp

3. EXTRACTION OF DNA

For each DNA extraction method, 60 miteswere tested, except in the case of DNA extracted one year before where
sample sizes ranged from 22 to 60 specimens. Extractions were performed on individual mites, frozen as described.
The concentration of each DNA sample was determined by OD 260 and OD 280 measurements, the purity was
evaluated by the ratio OD260/0D280.
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3.1 Cethyl Trimethyl Ammonium Bromide (CTAB) Method

Individual mites were crushed with a sterile plastic pestle in a 1.5 mL microcentrifuge tube bottom containing 200
puL of extraction buffer, (2% CTAB, 1.4 M NaCl, 20 mM EDTA, 100 mM Tris-HCI, pH 8.0, 0.2% 2-
mercaptoethanol), preheated to 65°C. This homogenate was incubated at 65°C for 1h. Proteins were removed with
one volume of chloroform/isoamyl alcohol. DNA was then precipitated from the aqueous layer by adding one
volume of isopropanol, letting the sample stand for 2 or 3 h at —20 -C and spun at 18 000 g for 30 min. The DNA
pellet was then washed with 300 pL of ethanol 70%, dried for 10 to 15 min at 50 °C, and resuspended in 20 pL of
ultrapure water. Tubes were placed for 2 h at 4 -C and DNA were resuspended again before being stored at —20 -C.

Table-3.1Regions for forward and Reverse

Regions Forward Reverse
ITS2 region 5'-CGACTTTCGAACGCATATTGC-3’ 5-GCTTAAATTCAGGE
COl region 5-GTTTTGGGATATCTCTCATAC-3' 5'-GAGCAACAACATH G '

4. DNA LIGATION AND SEQUENCING

The PCR products were collected and then ligated with the vector pUC19 ion Kit ver. 2 follows

the manufacturer's instructions. Sequence analysis of PCR products was pekfarmed by
The reaction conditions were the following:

» For the ITS2 region: denaturation was at 94°C for 3 mi

30 s, and 72°C for 1 min. Final extension was at 72°C

» For the COI region: Denaturation was at 94°C for

30 s, and 72°C for 1 min. Final extension took pl

4.1 Genetic Distances ‘

When using the 1TS2 sequences, the distdpces
COl sequences, probably due to the much lo

llowed b s at 94°C for 30 s, 55°C for

ies were much larger compared to those of the
f their lengths.

Regions Interspecific Distance

ITS2 0.654321

Col 0.055532
DISCUSSION
Astigmatid mite d the lengths of the ITS2 sequences varied between 310 and 482 bp, whereas
the COI se r 368 bp long. Analyses showed that such a method could be potentially used to
identify asti id mites with similar morphological characteristics. (Webster et al., 2004; Marrelli et al., 2006;

Than
different a ore, the intraspecific variation among the ITS2 sequences of specimens. The intra- and
interspecific ge istances were relatively larger for thelTS2 sequences than those for the COI sequences. Noge
et al., (2005). Proposed that the genetic distances within were obviously smaller than those between species. In
terms of ITS2 sequences, A. ovatus had the largest T. putrescentiae had the smallest intraspecific genetic distances.
D. farinae and D. pteronyssinus had the smallest interspecific genetic distances for ITS2 because they belong to the
same genus. Differences in the ITS2 region were mainly found in terms of its length because of the deletions/
insertions of single nucleotides at several sites. Thus, the ITS2 and COI regions can be applied as barcodes to
identify different species of astigmatid mites. Alasaad et al., (2009) proposed that the astigmatid mites t
morphological characteristics is difficult, the ITS2 and COI regions can be used to identify them. However, these
genetic regions are not useful in distinguishing geographically different species. ITS2 and COI regions can also be
used to identify many other parasites such as protozoans (Yang et al.,2 008), trematodes (Farjallah et al., 2009; Al-
Kandari and Al-Bustan 2010), nematodes and parasitic arthropods (Suwannamit et al., 2009).
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