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PCR-based Identification of Decay Fungi
Using Species-specific Primers

Tomoaki SUGIYAMA, Mitsunori MORI, Tomonori AZUMA

Species-specific PCR analysis was carried out for the detection and identification of 11 major
species of decay fungi that produce considerable damage to wooden buildings in Japan. In this study,
the variable internal transcribed spacer (ITS2) regions of nuclear ribosomal DNA (rDNA) were adopted
for design of species-specific primers. The results showed that the species-specific primers efficiently
amplified the DNA from target species, and no unspecific reaction was observed. The PCR system using
these species-specific primers is thus concluded to be a useful tool for the detection and identification
of the 11 species of decay fungi. Furthermore, the PCR system used in this study made possible
amplification of a small amount of template DNA (1fg-100pg).
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o AR & LT Of) R I BN AR R
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Table 1. List of fungi tested.
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WF a2 —TCEIN L7, [ L2 K lokt L, i
DraaRVL AT LTIV — R (24:1,
V/Iv) A CHEER L, 30508 (15,000rpm, 10 53 f#E)
%, KEZEEU L7z, Fo7zKEIZx LT2.5 6%
BOTH ) —)VEINZ, LB LI 4 TE fE ik
(10mM Tris-HC1l, 1mM EDTA, pHS8.0) 50 pL {29
fig Uiz, Z OFWIIZ 10mg/mL @ RNase (7F =¥
(BR)) 1uL &z, 37°C T30 45HA > F=2— |
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V125 uL ZI A CERENRFIL, =R TI15 %

MFrE L7z, Wiz w078 (15,000rpm, 10

57fA) L DNA Z ik s w71, biFZ2#ET

fi s &5 Bk o
Species Japanese name Code Strain 70% =% / —/L 500 ~ 1000 u L BN APEE L
Antrodia sinuosa R AR AS  NBRC 8685 oo THEE, #0578 (15,000rpm, 2 57fH]) %
. _ [ AN ity S P N S 244 UL SE e
Antrodia xantha Fa—oTrsy A BRI g\ bt C b B & R, TE SRR
Coniophora puteana A K& CP1  NBRC 6275 - .
P2 JERSH YR IR L7 b D% DNA RS LT,
CP3  JEATH Sy BieRk” DNA 5B ORI & B 2 43 Ot LR ((BR)
Fomitopsis palustris 7j‘7]“ 7RG H /7 FP NBRC 30399 * H N7 U-2000A) % F W CHllE L 7= B S
Gloeophyllum abietinum /A4 a4 457457 GAl JEFIAA 57 B
GA2 TR R 5 20ng ~ 100ng ® DNA % PCR K& @ #5 7
Gloeophyllum sepiarium X7 A 15 % /r GS NBRC 6267 L THWE, F—8oxRBHZ DWW TITA
Gloeophyllum trabeum XF VYR Er GT1 NBRC 6509 o — .
B VA )
ol EhHRER" 717 2 (DNeasy /P_lant Kit, QIAGEN) #%
Lentinus lepideus AUy LL NBRC 32948 VT DNA OD%@ GEERchE
Sistotrema brinkmannii SB1  JEFIH Sy BiERE 214 oA ~—0DFE
. SRR R
‘ SB2 HERIHIRERR Bt K155 — % < — 2 (DDBJ/EMBL/
Serpula lacrymans FIH K SL1 NBRC 8697 B N
stz etk GenBank) DR Z 1TV, HEEE O rDNA #H
SLs  EEHAME B oM ISR A AT L, £,
SL4 AR Sy BERE e N
DB 2D Tlid tDNA ik (1 SH N2
SLS WK SHERE (=2 T DNA BB (188 5 85
SL6 ATy HERE RNA B /5 7 [#]) © PCR ¥{IE 21TV, 55
SL7  JEAIH S BEER AL 72 PCR i PE #) > DNA B 5 % & A
T W AN *
S ERHRIER o vr (BRI kT
Trametes versicolor HUZ R TV NBRC 30340

JUE) NBRC : () S5 GEAG BT AR AR IR B 0 Y
Legend) NBRC: National Institute of Technology and Evaluation (NIE) Biological

Resource Center

*: Isolate from a damaged building.

(J. Hokkaido For. Prod. Res. Inst. N0.538, 2009]
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Fig. 1. Target regions and binding sites of primers.
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Note) The arrowheads represent the 3' end of each primer.
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Table 2. Primers designed for the amplification of
species-specific regions.

Tl T4 =—HBF (5 -3 52

Species Primer sequence (5' —3") Code
Antrodia sinuosa CCGGCTTGTCATGAGTCTG As.spc
Antrodia xantha TGAAGCTCATACACTTCGGT Ax.spc
Coniophora puteana AGCTGGCTATTAATGTCTATG Cp.spc
Fomitopsis palustris CTTTGCGGATCAGCTATCG Fp.spc
Gloeophyllum abietinum  GGTTTTTGTGACCGTGGTG Ga.spc
Gloeophyllum sepiarium  GTCTGTGAAGTGCTTGAA Gs.spc
Gloeophyllum trabeum TGGAGGTATGCTGGCTTTACT Gt.spc
Lentinus lepideus ACCCGGTTTTTTGTTAACT LL.spc
Sistotrema brinkmannii CTAGATGCTTTAGTGTCATCTG  Sb.spc
Serpula lacrymans TGCTGGTGGACTCTTGTTC SL.spc
Trametes versicolor TCCTTGTGATCTATAAGCTTG Tv.spc
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Primer: As.spc
AS  AX CP1

FP GA1  GS

Primer: Ax.spc
AS AX

CP1 FP GA1  GS GT1 LL SB1

Prlmer Cp spc
CP1

SL1 TV NC

Primer: Fp spc
AS

CP1

FP

GA1

Primer: Ga.spc
AS  AX

CP1  FP GAl GS GT1  LL SB1  SL1 NC

Primer: Gt.spc
AS  AX CP1

FP GAl GS GT1  LL

Primer: LL.spc
AS  AX CP1

FP

GAl GS GT1  LL

Primer: Sb. spc

AS AX  CP1 FP

Primer: SL.spc
AS  AX C

FP GA1T GS GT1 LL SBT SL1 TV NG

Primer: Tv.spc
AS  AX CP1

FP GAl GS GTT LL  SBT SLT TV NC

Pr |mer Gs spc
CP1

2R BEENTSA4v—ZAV-#EHEKRMESE DNA O PCR i

Fig. 2. Amplified DNA fragments obtained by species-specific PCR.
MN#) AS, AX, CP1, FP, GAl, GS, GT1, LL, SBI, SLI, TV: % 1 &Z&M, NC: x #7472 ta—
Legend) AS, AX, CP1, FP, GA1, GS, GT1, LL, SB1, SL1, TV: See Table 1. NC: Negative control
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Bicrd, SEEE LT IF 2R T 7 A
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(J. Hokkaido For. Prod. Res. Inst. No.538, 2009)
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Primer: SL.spc
1 2 3 4 3 4

1st PCR 2nd PCR

Primer: ITS1-F, ITS4-B
1 2 3 4
1st PCR

E3H PCRIEDRHBE

Fig. 3. Sensitivity of the PCR assay.

JL# (Legend) : 1: 100pg S. lacrymans DNA, 2: 10pg S. lacrymans DNA,
3: 1pg S. lacrymans DNA, 4: 1fg S. lacrymans DNA
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