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Genetic |dentification of Decay Fungi using Polymerase Chain
Reaction Analysis

Tomoaki SUGIYAMA Mitsunori MORI TeruhisaM 1Y AUCHI
Mayumi SATOH MakotoNAKAYA  AkiraHARADA

Specifically primed polymerase chain reaction(PCR)analysis was carried out for the detection and
identification of Serpulalacrymans, which isthe predominant dry rot fungusin Hokkaido. In this study,
internal transcribed spacer (ITS) regions of nuclear ribosomal DNA (rDNA)were adopted for analysis.
Although arelatively rapid and simple procedure of DNA extraction was conducted to obtain PCR
templates, target regions were successfully amplified in al strains investigated. Furthermore, PCR in
this procedure allowed amplification of DNA templates of the fungi tested, which were extracted from
mixture of freeze-dried mycelium and coniferous heartwood powders(Tsuga heterophylla, Picea
jezoensis, Abies sachalinensis), and from pieces of decayed wood. The results suggested that this
technigque has the possibility of accurate detection and identification of the fungi in wood materials.
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Table 1. List of fungi strains tested.

Species Strain A
1. Serpulalacrymans FFPRI 0739
. IFO 8697

=

2

3 Unknown HFPRI 7702
4. HFPRI 7806
5. HFPRI 8102
6 HFPRI 8204
7 HFPRI 8205
8 HFPRI 8605
9

BBABRRBLBREG

. HFPRI 8607
10. HFPRI 8705 S10
11. HFPRI 0201 S11

FFPRI JIFO ()
HFPRI
Legend) FFPRI: Forestry and Forest Products Research Institute;
IFO: Institute for Fermentation, Osaka;
HFPRI : Hokkaido Forest Products Research Institute
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15,000rpm 2 Iml 2

TE 10mM TrisHCI 1mM EDTA pH8.0 Table 2. Mixtureratio of heartwood powder and mycelium
weight.
PCR / (w/w)
PDA Species Code Heartwood powder/mycelium
B1 10
pK 2 Tsuga heterophylla B2 100
B3 200
B4 500
0029 3ml TE B5 1,000
B6 1,500
12,000rpm 4 B7 2,000
B8 5,000
100 1 B9 10,000
100 PCR — . El 10,000
Picea jezoenss
pK  pK
. . . T1 10,000
500y | 1.5ml Abies sachalinensis
0.02g 55 1
24 1 2 pK
12,000rpm 10 0.5 90ml
100 5 1 37 15
PCR
222 224
S11
0.02g 1 T x20 R x40mm L
pK DNA S1 PDA
223 60
PCR
0.01g pK
DNA PCR
PCR 23 PCR
S1 18S 5.85 28SrRNA
DNA rDNA Internal
0.5mm transcribed spacer  ITS 1
10 10,000 ITSI-F 5-TCCGTAGGTGAACCTGCGG-3  ITHA-
R 5-TCCTCCGCTTATTGATATGC-3 PCR
774 ~— ITSI-F R 774 ~—R 774 ~— ITHAR
Primer ITS1-F Specific Primer-R3%¢ Primer ITS4-R
5'-TCCGTAGGTGAACCTGCGG-3' 5-TCCTCCGCTTATTGATATGC-3'
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1 PCR
Fig. 1. Target regions and the binding sites of primers.
Specific Primer-R: 5-AATGTTGTCTTGCGACAACG-3'
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Table 3. Size of amplified DNA fragments.

DNA (bp)
Primer pair Size of DNA fragments(bp)
ITSI-F IT4R 655 (1st PCR)
ITSI-F SLsR 588 (nested PCR)
ITS1-F
SLsR 5-AATGTTGTCTT
GCGACAACG-3 PCR
nestedPCR
White ° Moreth 7 3
DNA
PCR 05y | DNA 125
Tag DNA TakaraEx Taq

10mM TrisHCI pH8.3
50mM KCI  1.5mM MgClz  0.2mM dNTPs
25u |

55 1 - 72 1 1
32
DNA REACTOR XE-2000

5
PCR 8ul 16yl
15 Mupid-
2 05x TBE
uv DNA
3.
31
S1 pK pK
DNA ITS
ITSI-F ITHAR PCR
2
pK
DNA

Fig. 2 . Effect of different extraction methods on PCR
amplificatioin(S1).
Legend) M : Sizemarker ; 1 : SDS-Phenol (freeze-dried
mycelium) ;2 : SDS-Phenol (mycelium) ;
3: Simplified SDS-Chloroform (mycelium) ;
4: Boiling (mycelium) ; 5: Negative control
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Fig. 3. Amplified DNA fragments obtained from the mycelium and fruit-body.
Legend) M : Size marker ; S1,S2 : Serpulalacrymans S1,S2; S3  S11 : Strain from damaged
timber S3  S11;FB : Fruit-body (sample from S11)
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Fig. 4 . Amplified DNA fragments obtained from the mixture of heartwood powder
and mycelium.

Legend) M : Sizemarker; B1  B9: Tsuga heterophylla x 10 10,000 ;
El: Picea jezoensisx 10,000; T1: Abies sachalinensisx 10,000
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2 28 179-183 1982 .
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Fig. 5. Amplified DNA fragments obtained from the 6 Claudia A.J.et al. Appl.Environ.Microbiol.
decayed wood (S1/A.sachalinensis). .
Legend) M : Size marker; 1 : Sapwood; 2 : Heartwood,; 66 4725-4734 2000 .
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DNA PCR 54 1-8 2000 .
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