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Methods of Genomic DNA Extraction of Mites and Fungi in House Dust

Shunsuke Aoki* and Taisuke Kasetani*

Allergenic mites and fungi were focused on as an index of biological contaminants and examined method of their
genomic DNA extraction from house dust sample and PCR amplification with specific primer for each other. Genomic
DNA was extracted by QuickGene® method from collected dust sample (fine dust fraction of 250 um or less) from a
paper bag of a vacuum cleaner. However, the brown material thought to be humus in genomic DNA solution inhibit-
ed PCR amplification. The humus influence were reduced by diluting the genomic DNA solution (10~100 times), or

by using soil DNA extraction kit "ISOIL", or by "SoilMaster™".

the mites and fungi could be amplified.

Then, ITS (Internal Transcribed Spacer) region of

Key words : mites, fungi, house dust, genomic DNA, PCR, humus, QuickGene®, ISOIL, SoilMaster™, ITS.
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X9 BBREICIZZ L OB E B 2> TLE . HIH
HI2iE, MHHEEy FRATP (75 /7Y v =Y ViR)
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Tl 2 H B9 5 - DI ISR I N2 T a0 — T 2 L 72
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ENTVWAE. WTFNOTETH, PCREIEIZLETDH 54,
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NTWBLZERHSNTVWS, 22T, AHTIE, BEEd
OEMHEGROBRENAEY & L TF =L EREIZESZ2H T,
FERBED SRS N3 82 v r 7 ADNAHI B
X OPCRIGIRIZ D WTHE L7,
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1. MEBKLUHRES
1-1 (RIREREEIR

Bia vz — 1 SBETOESEED 1% (BLDKIC
KA 2%, T2 405 CTlEbITwESd R
LSy 72 BIL, W L7,
1-2 H=iZEm3E

MAEF L, =5/ —VREEA (LhENiF1,0000L)
LT3y =2 @i LTHW, 355 =1iH
(Astigmata) FY # =# (Pyroglyphidae) ® a2+t a7
v ¥ = (Dermatophagoides farinae), X/ rt a7t ¥ =
(Dermatophagoides pteronyssinus), [FW#iH 29 % =%}
(Acaridae) O F+# 3+ ¥ = (Tyrophagus putrescentiae)
TH 5. AEMIEKRBERESER S (http//www.osaka-
seiyaku.co.jp/, T577-0066 KB HA B i & H: A i 3-2-
4) X027
1-3 BEEmHEEQuickGene

BLEE7 A VAW [ HEZERL 2 E QuickGene-
810) L ZzoFHMF v b [HM#HNIEADT-S] w7
1-4 +EDNAHEFw b

FERRRER I L RN DN WEPEEN TS
&, BIXOBEBERIGEOLIIRLZ ErS, APICIEE
A BRLAEFNIERGFEEND LWL 72, 4%
12, TR (73 VEERLE) IZPCRIGIERIS = [HE T 5
ENHMOENTWE20Y, ThOBRESMFTE %15
WAEWDNAM A F v F&2MH L7, [ISOIL] (Kh=v
R Y —316-06211), [SoilMaster™ DNA Extraction
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Kit] (EPICENTREP® Biotechnologies SM02050) @ 2 fiiC
H5. o7 a b 2 VIE G A AT TS
%5 DT, QuickGened: (SDS) EAREMIZIZZED S W
A%, MEIHE IS E T DR, 7 3 VR O BEE
PCRIAEWE # HHR LT 2720 0RENEENL. FiE
DF v MIIIDNAD A Z LB RIS 2 REIEE N 5.
BEVEIT N AL L L CPCRIVEWE % D2
9 %72 ® [Inhibitor Removal Resin] & 9 FIW ki 1
ROBBERE7 4 VI ENELERREE THHAE VAT A
(Spin Columns) Zf1E L TH Y, DNAMHMT K % FoiE
%, @ O% CORMERE O CTRESTREE 20 5.

1-5 PCR&EZE

PCR¥4IRICIZ, Bk, MW, X7 LA F X2 &t
TaKaRa Ex Tag™ Hot Start Version (¥ % F /54 F#
RRO06A) % Hw 7.

1-6 PCRI7S4v—

XHkE Do, ¥ =HFHOPCRIEIEIZIE Acari-ITS1; CAA-
GGT-TTC-CGT-AGG-TGA-ACK WAcari-ITS2; GCT-
TGA-TCT-GAG-GTC-GA%Z 7=

HINHOPCRIEMRIZIZITSI-F; CTT-GGT-CAT-TTA-
GAG-GAA-GTA-AK U'FO514; TAT-GCT-TAA-GTT-
CAG-CGG-GTA-GTC-C% H\w7-.

2. XBITE
2-1 4%/ LDNAHH
2-1-1 EEEN

BRMEEOM Ny 7 2RI L, KELTHZNY B,
RNVTy 7 Z3IFY (KERFIE, S50) TEjz 5 2
Bh 5 LB RO CHm L7z, i FEIZFLAE250 um
fie L, TNEE) RG-S EZE CRID RAEHE L
7z (Difg, BEBRRELEWET). Z oRURHI SR TEl
2L, FUFZHEARONL Y =ERLTWSL Z &%t
AL, FWEAKI—EBERA L CEIRICHE L, 728K
B A PDAEARES M ICHeAE, B L CHREOER GRik
W R EEND 2 L RRERRL 7.
2-1-2 3MHFENIE GRINEYNELER)

COBERBEIZFIVF=HEAON Sy =3 A LT
W5 ZEIIMERRTE A, 43 LOPCRTIMIETE % 34
(3Feavey=, Yreavesy=, ryrhary=)
EWERS v, 2 TERER02 g2 LT, FOHE
LTIy /) —VpEEX L7zarearesy=, ¥Yre
sy, Frhaty=Eums0lt e chEhiRmL
TRB AP L2, AT, miRmo EREE &
S50 d FE LWz, BIALELE LT, ¢15 mm#b I AY
— X 2ffl I3 =¥ —F¥E—% (BioSpec Products
3110BX) % H\T 4,8001F15/53-30%0 D S T oG I %
1T-721%, 2-1-312R" 3 QuickGene: T4 7 ADNA % i
AR 7.
2-1-3 QuickGeneix

AFHEOBE L RKIRT . AP ETLE 2 5 L 725080,
v Mg ORKEHER TH 2MDT (FHTEEAISDS)

180 wl, EDT (HHE /5 #E#F Protease K) 20 ulZ iR
L, BB CHEIELDD55C- 1 BB L7218, @O0k
CTEBEAEINT 5. KT, LDTI80 ul, =% /7 —i
240 WE A, R EEEE Ky sy 7 A) 158, W
BEVZAT 25 U 72 DO IE 2 45 IR [ 3 Lo [l i -C 48 2 BG4 2 [l I
(AEYFw ) LT, 94t—F (BHK Z2mT5.
5l &%t &, QuickGene-810WDNA TISSUEE— K CTHH]
ORI X EHCTHBRKRL, RHEMIZ200 ul (ZEHE)
ONEHT ) ADNABR 214 5.

72720, BESREEIR OMKEED KT Z I TL E ) D
T, WEOSFEOREZ T, 2 Mo THEEREE L
7z.

2-1-4 HIEDNAMHFY FOBIMFERS KU QuickGene
EEDHA

WO FHEDNAHIE F v b [ISOIL]) (=v K> I —
~316-06211), [SoilMaster™ DNA Extraction Kit]|
(EPICENTRE® Biotechnologies SM02050) % H\v», W&kl
FERN &2 3l A 7z,

[ISOIL] 122w Tid, ¥ =EESZamL 2w ERREE
%05 g, 02 g, 005 g, 001 g&4 ZAFHIHWTHRIED
7u b A VIHEWT ) ADNAOH, K% 475 72,

[SoilMaster™ DNA Extraction Kit] (22w T, [
BB01 gl 17005 g (% 23K VT gD 7w
IVITHENT 7 ADNAZFEE, il &2 175 72,

ZhERINC, FoBMAK TS L 2ERRE (005,
0.02, 001 g dry), 70%T % J —)L & BMKTEG L /2B
Bkl (005 g dry) #ZNZFNQuickGened: THit, A
WL T2 7 ADNABWICH L, [SoilMaster | f1/E o
A ¥~ %5 2 (Inhibitor Removal Resin B3 iFA) % v
THAT T HPCRIAEWE % b2 & ik a7z,

2-2 PCRILAESHE

HERAR 2B L7227 7 ADNAEK % 3 A
(Template) & LT, KISHEHE (Table1) KO 504
(Table2) THMEL 7.

Table1 Formula of PCR reaction mixture
10x PCR buffer 2.0 ul
25 mM dNTP mixture 2.0 ul
Fw primer (Acari-ITS1 or ITSI-F, 10 pmol) | 0.5 ul
Rv primer (Acari-ITS2 or FO514, 10 pmol) 0.5 ul
Taq Polymerase 01l
Template DNA (10ng/ul) 1.0 w
H.0 139 ul
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Table2 PCR thermal cycling protocol

94 TC 5 min
94 C 30 sec
35 cycles 50 C 30 sec
50 C 30 sec
72T 60 sec
4T
BREER

1. &'/ LDNAH#E (QuickGeneiX)

HH O 5 1,000 WloREEE v, @O EIee B
400 Wz /B, MR ERT, REMIC200 wo s/
LADNAHIHE 21372, k2 540% D Eiis % B L T
BT lnb, WML 7RG OR2008 525, eV

23,0000p P> Sh>
9,400bp P>

5,000bp P>

2,0000p P>
1,500bp P>

1,0000p P>
500bp P>

50bp P>

1 ~ 3 Fine house dust fraction added fifty
individuals of
1: D. pteronyssinus
2: T putrescentiae
3: D. farinae
4: Fine house dust fraction only

5 ~ 7: Fifty individuals of each mite specimen

5: D. pteronyssinus
6: T putrescentiae
7: D. farinae

MELCEINLFRE LD, ZOBRBETIE, BRIER
HEDM S 2D G THOBICELST ZOPRBIRIN:
(Fig.1). Zo#fid, QuickGene THM L7214 L MAH I
D, B0 X IEEAEIICIE R S b o 7.

W L7227 ADNAZ 7 A — A EREKENCfE L7z &
Z A, FZHRMERKEOCERNORBRERERO VT, S
b, 23 kbpDEICHB NV 236N, 7/ A
DNADOHIIZKII L2 % 2 57z (Fig.2).

-
15 &

Fig.1 Stained DNA solution

" 23,0000p
< 9,400bp
1 4

Electrophoresis: 1.0 % ¥/ v agarose gel,
100 V - 30 min.

LANE 2 & 12: OneSTEP Ladder 500
LANE 3 & 11: A HindIIl

50 bp: Loading Dye

The amount of DNA loaded in each lane
(1-7) was 480 ng.

Fig.2 Total DNA extracted from fine house dust samples
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2. PCRIZig

QuickGene:TH 5N 724/ ADNAZ$R L L, PCR
WIEZ 1T > 72 (Fig.3). &%, MO CTIZPCREYW
DKL TE DA, ¥ RO, ERIMED
5 FHESRFEHX TIZPCREM IFEL T X e h o 72,

XKD &S X B, REPICE NSRS ARSED
G % % CTEAL L 2B MU 2SPCRIG IR % 50 < BT %
TEVHIENTWS, BRI & WS s W 238l
WEANDLZ L, WHEOFETH LGB 7V KRBEO
KREH I E R T 2205, ERRESDOS  ADNABIR D
FRICEIICEL L TWA I E2s, HEHROEHY
PBRALTWESG Z &R S 7.

COMBEGRT B72012, $RIE %257 ) ADNAK
WEAHRL CHEWEOBEL KRS TS, JEM S0
DOFHETHBE L CHEDE % RET 5 (HEDNAHH S
v b, Bil), L) o feiRAAT.

2,0000p il 2
1,5000p il 2

1,0000p iLg

5000p il 2

1 ~ 3: Fine house dust fraction added fifty

individuals of

1. D. pteronyssinus

2: T putrescentiae

3: D. farinae
4 ~ 6: Fifty individuals of each mite
specimen

4. D. pteronyssinus

5: T putrescentiae

6: D. farinae
7: Fine house dust fraction only

77 ADNABRZ AL 72658, HEWHOBEK
WL, Fig.4, 5IIR- 3 &) ICPCREMDIER SNz, J5
WA 510015 = THR L CPCRIIEZ L 72/ R0 —E %
Table 3129, i (X FAar =) DAoESRRE
O ULERIX T, PCREMPHONILAEIL, 3EA
ETHEAON Y FRBIEIN. ThiENRER% 5
Z 3HOPCREMOHENR L2 27-0LEZLN5. b
Ay 2fRIEEAEEDL RV, A IS
ZEENRLD BHEVBRRKREVLD, 2KV N

HoTHNLIDEEZONL., 3ADONY KNS
TEIZonWTIE, THO— A VDIRREIC & o THERE
BEL, bTEProOMEDENWTa YLy = 2Ny
N EEd 2 fetke, HE 32 3HELUANOIERE &
—HEDr 7 ADNA%Z FEFHCHIEL TV A REELE 2 5
ns.

Electrophoresis: 1.0 % ¥/ v agarose gel,
100V - 30 min.

LANE 1: OneSTEP Ladder 500

50 bp: Loading Dye

The amount loaded in each lane (1-7)
was 2 pl.

Fig.3 PCR performed using mite specific primers on DNA from fine house dust
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M1 2 3 45 6

5,000bp P>

2,000bp P>
1,500bp P>
1,0000p P>

500p P>

1 ~ 3: Fine house dust fraction added fifty
individuals of
1. D. pteronyssinus
2: T putrescentiae
3: D. farinae
4: Fine house dust fraction only
5 Fifty individuals of 7 putrescentiae
6-10: Same sample of 1-5 with DNA template
diluted eighty times each other.

78 910 M

<« 5,000bp

<« 2,0000p
<« 1,500bp

<« 1,000p

<« 500p

Electrophoresis: 1.0 % ¥/ v agarose gel,

100V - 30 min.

LANE 1 & 12: OneSTEP Ladder 500

50 bp: Loading Dye

The amount loaded in each lane (1-7) was 2 pl.

Fig.4 PCR performed using mite specific primers on DNA from fine house dust

1 ~ 3: Fine house dust fraction added fifty
individuals of
1. D. pteronyssinus
2. T putrescentiae
3: D. farinae
4: Fine house dust fraction only
5: Fifty mites of 7" putrescentiae

The templates above were diluted sixty times.

6-10: Same sample of 1-5 with DNA template
diluted eighty times each other.

Electrophoresis: 1.0 % ¥/ v agarose gel,

100 V - 30 min.

LANE 1 & 12: OneSTEP Ladder 500

50 bp: Loading Dye

The amount loaded in each lane (1-10) was
2 ul.

LANE 1 & 12: OneSTEP Ladder 500

Fig.5 PCR performed using mite specific primers on DNA from fine house dust
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Table3 Reduction of PCR inhibititon by diluting the genomic DNA solution (1 ~ 100 times)

Fine dust fraction of 250 pm or less (0.2 g)
Dilution Fifty mites of each specimen added Mites not added| Fifty mites of
ratio :
Dermatophagoides D . Tyrophagus (dust only) |T. putrescentiae
X . pteronyssinus .
farinae putrescentiae
Not
X X X X ©
diluted
5 fold Oz X Os Os ©
10 fold Oz O O Oz ©
20 fold#1 Oz Oz X Oz ©
20 fold#2 X Os X ©
40 fold Oz X Os Os ©
60 fold Oz O Oz ©
80 fold Oz Oz Oz O O
100 fold Oz Os Os O O

Band’s shape
X : not detected

3. PCRIZIED®E : TIRDNAHIHF v hOFIA
BERRE 2B D ) ADNABHE A @ L, PCRASHE
ENLOEPIET 572D HmREERAR, —EOREEH
NS, BHE %2 RICEL HERR2 S 7 7 ADNA% H
M 27-00RFExy PPEHBGAELTBY, ToMH%
et L7z,
3-1-1 TiEDNAfHFw b MISOIL]
2-1-41RLZFETH 7 LDNAHIH, B E2 1TV,
YoM - BREHO T T4 ~—%Hw/-PCR¥IEZ A7z,
Z ORGSR, HHE O LR IS L TR R o 7228
(Fig.6), MK T L2RRTIE, FICEER
HIIRONRL otz

0.5g 0.2g 0.05g 0.01g

Fig.6 Stained DNA solution in process of using ISOIL.

© : narrow single band, O : broad single band, On : broad multiple bands (n),

THE—=ZATr VELRIKE THALZEZ A, 001 gXT
NV PR ONG Do 728, E00FEXIEH23 kpb
D7) ADNALHEE SN BN Y FEHATE 7 (Fig.7).

X512, PCRIIEZRAZE TS, WTFNH I L T
WEfEECTE 7 (Fig.8). #H L L TIIPCREY % HE T
X725, REFEXOTU I NTHL-0, Wi L
THMT 2 ICMEENROW CTLHFEORMAD 5 L Ebh
5.

3-1-2 LIBMEWDNAHE+Y b [SoilMaster™]

2-1-4I1RL72KHETT 7 ADNAZ I, R L 7.
BN 79 4 ¥ —CPCR§IR % AR5, SoilMasterik: i
ISOIL#: & [ U < 5 CPCRIgIEAS T &, HEME®
IR TPNEWIKEI Sy — 3B 5 h7: (Fig.9, U
—1~4).

$72, QuickGenel i THR7Z7 / ADNAKIHR %
[SoilMaster] fH)E DAY ¥ 7 5 24 T iE M L T
BIZHWw-E 25, PCREWME SN/ (Fig.9, b—Y
5~7).

ZDZ END, QuickGeneETHHIMEMKIZITE TS
DEHODNAWE A T Ly h—11) v V&5 EE
TIEHEDE BRELER TRV E, BLY
[SoilMaster] ® A ¥ ¥ # T 2 k5HLE Y E O W # bR I
WCAEMTH D Z LRI N,
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4,360bp

< EMN

Extracted from Electrophoresis: 1.0 % v/ v agarose gel,

1: 0.5 g of fine house dust 100 V - 30 min.

2:0.2 g of fine house dust LANE 1 & 6: A HindIIl

3:0.05 g of fine house dust 50 bp: Loading Dye

4: 0.01 g of fine house dust The amount loaded in each lane was 2 pl

(1-2) and 7 pl (3-4).

Fig.7 Total DNA extracted from fine house dust samples by ISOIL

23,0000p P>
6,560bp P>
>

PCR performed using templates as follows:
1, 5: Ten times diluted template from 0.5 g of fine house dust
2, 6: Ten times diluted template from 0.2 g of fine house dust
3, 7: Ten times diluted template from 0.05 g of fine house dust
4, 8: Ten times diluted template from 0.01 g of fine house dust
1-4: Amplified with mite specific primer
5-8: with fungus specific primer

<« 23,0000p
<« 6,560bp

Electrophoresis: 1.0 % ¥/ v agarose
gel, 100V - 30 min.

LANE 1 & 12: OneSTEP Ladder 500
LANE 2 & 12: 1 HindIIl

50 bp: Loading Dye

The amount loaded in each lane (1-8)
was 1 ul.

Fig.8 PCR performed using mite or fungus specific primers on DNA extracted from fine house dust by ISOIL
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PCR performed using fungi templates as follows ;

1, 2: Template from 0.1 g of fine house dust (SoilMaster)
3, 4: Template from 0.05 g of fine house dust (SoilMaster)
5-7: Template from 0.05 g; 0.02 g; 0.01 g of fine house dust

Electrophoresis: 1.0 % v/ v agarose gel,
100 V - 30 min.

LANE 1: OneSTEP Ladder 500

50 bp: Loading Dye

(pre-washed with sterilized water) purified by spin column of
SoilMaster after extracting by QuickGene method

The amount loaded in each lane (1-16) was
8.1 ul

8: Template from 0.05 g of fine house dust (pre-washed with
70 % v/ yethanol) purified by spin column of SoilMaster after

extracting by QuickGene method
9-12: Same sample of 1-4 and diluted fifty times
13-15: Same sample of 5-7and diluted fifty times
16: Same sample of 8 and diluted fifty times

1-16: Amplified with fungus specific primer

Fig.9 PCR performed using fungus specific primers on DNA extracted from fine house dust with a combination of
SoilMaster and QuickGene or SoilMaster singly

FEH

—MeREE Fa v 7)) — MVESE, £AES) oo
Sy 7 S EIL L 72 ERF 0250 wm LLF o B 4554
B, BB 2 QuickGene Z VT A
DNAZHIHTE 72, L2 L%2s, 677/ ADNA
HHCIE, BT E Roh 2B EMRALTEY,
Z D F L TEPCRMIEISAHE SNz, £2T, 7/ 4
DNAHE O (10~100£%), WO LEDNAHH +
v b [ISOILJ, [SoilMaster| O3 L <35 bEH
ORI T 52 & T, PCRIVEWE ORE)
KT &7 MiAkE LTEHT 5121, EBRAEOTFHD
WEEZTIIK VI ENEETH L0, AV AT L%
J W CPCRIAEWE % fEfH 12k T & % [SoilMaster| @
BHAET L Bbhs, BRIV =B X OHEHE
DV N T S PCREIFED A O, B CHRL:T T
A3 — O ERE CTHMRTE -

X R
1) Bautista, D. A., Vaillancourt, J. P., Clarke, R. A,
Renwick, S. and Griffiths, M. W. . Poult. Sci., 73,
1673-1678 (1994).

2) IR B, BAR B, P s, B R,
S MiE], ZHME A D HARNRZ bu Y —EaEE, 23
(1), 27-30, (2008).

3) HI &AM AR RSCEITZE S 18T ZE s K ik
HEEHE, 16, (2008).

4) Yeates, C, Gillings, M. R., Davison, A. D., Altavilla, N.
& Veal. D. A.: Lett. Appl. Microbiol., 25, 303-307
(1997).

5) Y& M), LoiE BE-AR, ZHE gL, Il OER, HPAY
SR, Rk o, BHORE—  ABAEEEE 4¥BI2007 -
202462.





