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DNA Microarray to Detect and Discriminate Allergenic Fungi and Mites

Taisuke Kasetani, Shunsuke Aoki and Koichi Hirayama*

A DNA microarray was experimentally produced and verified its function, which aimed to detect and discriminate several

allergenic fungi and mites causing allergic diseases like asthma or atopic dermatitis. Its objectives were six fungi: Alternaria

alternata, Cladosporium sphaerospermum, Eurotium herbariorum, Candida albicans, Aspergillus restrictus and A. versicolor, and

three mites: Dermatophagoides farinae (American house dust mite), D. pteronyssinus (European house dust mite), and Tyrophagus

putrescentiae (cheese mite). Four probes for each species were designed from specific sequences on rDNA ITS1 and ITS2, both sense

strand and antisense strand. As probes of the DNA microarray, based on the design above, artificial single-strand oligonucleotides

were fixed on GeneSilicon® chip. The DNA microarray could detect and discriminate simultaneously each objectives, six fungi and

three mites, because fluorescent PCR product of each fungal or mites’ pure culture permitted only correspondent species-specific probes

to fluoresce. The DNA microarray could also detect and demonstrate four fungi and a mite included in fine dust of vacuum cleaner pack.
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Table 1 Allergenic mites and fungi

Spieces; scientific name / common name

Origins

Dermatophagoides farinae (Hughes) / American house dust mite
D. pteronyssinus (Trouessart) / European house dust mite
Tyrophagus putrescentiae (Schrank) / Cheese mite

Alternaria alternata (Fries) Keissler
Aspergillus restrictus G. Smith

A. versicolor (Vuillemin) Tiraboschi
Candida albicans (Robin) Berkhout
Cladosporium sphaerospermum Penzig

Eurotium herbariorum (Wiggers : Fries) Link

Osaka Pharmaceutical
Co.,Ltd.

NBRC*31805
NBRC 7683
NBRC 31806
NBRC 1386
NBRC 4460
NBRC 33235

* NITE Biological Resource Center

Table 2 Sequences of species-specific probes for allergenic mites and fungi

Spieces ITS1 sense strand (5" — 3) ITS2 sense strand (5" — 3)

D. farinae CTTGACACTTACCGATGTAC CGATTCATTTCGGCGTCGTG
D. pteronyssinus AGTCAAACCGAATCATGTCA TGCAAACGTCGTCGGATCAT
T putrescentiae GCGCCAGCAGCAGCACCATT GATCATTCAGTCATCGACTC

Al alternata | CACTAGGACAAACATAAACC  CACTCTCTATCAGCAAAGGT
A. restrictus GAGACTCCAACATTGAACAC CCCACTCGTGTAGGTCCGGC
A. versicolor CCGGGGACTACTGAACTTCA CCCGCTCGATTTAGGGCCGG
C. albicans GAGGTCTAAACTTACAACCA ACCAAAAACATTGCTTGCGG
CL sp[]aej‘ospermum CCCGGGTGGACATTTCAAAC ACTATTCGCTAAAGGGTGCC
FE. herbariorum GAAGACTAACATTTGAACAC CCCGCTCCCGTAGGTCCAGC

* Probes from antisense strand of both regions were also used.
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1~4: Alternaria alternata 1.2
5~8: Cladosporium sphaerospermum 7.8
13~16: Candida albicans 13 14

19 20

25~28: Dermatophagoides farinae

erican house dust mite) 2o
29~32: D. pteronyssinus 3152
(European house dust mite) o e

Fig. 1

4 5 6

10 11 12 9~12: Eurotium herbariorum

16 17 18 17~20: Aspergillus restrictus

2 23 4 21~24: A. versicolor

28 29 30

N O O 33~36: Tyrophagus putrescentiae

(Cheese mite)

DNA microarray to detect and discriminate some allergenic mites and fungi

probes : ITS-1 sense strand (ss), ITS-1 antisense strand (as), ITS-2 ss, ITS-2 as
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Table 3 Formula for fluorescent labeling PCR

Reagents Amounts
10x PCR buffer (MghH* 2.0 pl
2.5 mM dNTP mixture* (dCTP is Y10) 2.0l
1 mM Cy5-dCTP 0.5 ul
Forward primer (10 pmol) 1.0pl
Reverse primer (10 pmol) 1.0pl
Taq Polymerase* 0.1 ul
Template DNA 10 ng
Add H20 up to 20 pl

* TaKaRa Ex Taq™ HS

Table 4 Thermal setting of PCR

94°C 60 sec
Start of cycle
94°C 30 sec
35 cyclex{ 50C 30 sec
72°C 30 sec
End of cycle
72°C 60 sec
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Fig. 2 Discrimination of three allergenic mites by the DNA microarray



WEERm e BRZEdsE, 28 (2010)

(1)(2)(3)(4) 5 6 1.2 3 4 (5)(6) 1.2 3 4 5 6
7.8 9 10 1 12 (7)(8) 9 10 11 12 7.8 (9) (10) (1) (12)

13 14 15 16 17 18 13/ 14, 15/ 16 17 18 13 14 15 16 17 18
19 20 21 220 23 24 1920 210 22 231 24 19 20 21 22 23/ 24
1~4 : Al alternata 5~8 : CL Sphaerospermum 9~12 : E. herbariorum
1.2 3 4 5 6 1.2 3 4 5 6 1.2 3 4 5 6
7.8 910 11 12 7.8 910 11 12 708 9010 11 12
(13) (14) (15) (16) 17 18 13 14 15 16 (17) (18) 13 14 15 16 17 18
19 20 21 22 23 24 (19 20) 21 220 23 24 19 20 (21) (2) 23) (24)
13~16 : C. albicans 17~20 : A. restrictus 21~24 : A. versicolor

Fig. 3 Discrimination of six allergenic fungi by the DNA microarray
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Fig. 4 Detection and Discrimination of allergenic mite and fungi from house dust by the DNA microarray
It was suggested that four molds (AL alternata, CI sphaerospermum, E. herbariorum and A. versicolor)
and a mite (D. farinae) had been in the house dust of vacuum cleaner from a condominium.
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