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Rotary evaporator
Stainless steel beads
TLC aluminium sheet silica gei 60 F24 Merck, Germany
(compound microscope) Olympus
BX51 Olympus optical Co.,Ltd. Japan
(stereo microscope) Olympus SZ60
Olympus optical Co., Ltd. Japan

Nikon Coolpix P5100 Nikon Coolpix 4500

(Gel-Doc)
(UV-Transilluminator)

AG204 Mettler Toledo, Switzerland

AG204 Mettler Toledo, Switzerland
(Microchip Electrophoresis

System) MEC-202 MultiNA Shimudzu, Japan
(Vortex mixer) VX-100 Labnet International, Inc.
(micro centrifuge) CM-6010 Hslangtai
(bench-top centrifuge) stratagene Profuge

(micro refrigerated centrifuge) Kubota 3700

Kubota Corporation, Tokyo Japan

(Authorized thermal cycler) TP 600
TaKaRa
(rotary vacuum evaporator) Eyela N-
100 Tokyo Rikakikai Co., Ltd. Japan
- 2000 Cyberscan

Greiner bio-one Gmbh, Austria

(incubator) BE60O Memmert
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27

(deep freezer) Sharp -20°c
(laminar flow) CLEAN H1 Lab Service Ltd, Part
-20
4 Adventurer
(hot air oven) UE600 Memmert
(hot air oven) D06063 Memmert
(pipette tip) 1-200 pi 1 mi Axygen Scientific, Inc.
USA
Whatman, England
(Automatic adjustable micropipette) P2 (0.1-2 ) P10
(0.5-10 ) P20 (5-20 ) P200 (20-200 ) P1000 (0.1-1
)
(Microwave)
(autoclave) TOMY S§S-325 Tomy Seiko Co., Ltd.
Tokyo, Japan
15 Corning Incorporated, USA
(PCR tube) 0.2 ml Axygen Scientific, Inc. USA
(PCR tube) 200 Axygen Scientific, Inc.
USA
(Micro centrifuge tube) 2
15
(microtubes) 1.5 ml Axygen Scientific, Inc. USA

10x Tris boric acid disodium ethylenediamine tetracetic acid (1L0xTBE buffer)
Agar

Agarose molecular biology grade ISC Bio Express

Boric acid (H3B0O3J3)

Cetyltrimethylammonum bromide (CTAB) Serva

Dichloromethane
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Ethanol

Ethylénediamine tetraacetic acid (EDTA)

Scharlau

GelStar® Nucleic Acid Gel Stain Lonza

Hydrochloric acid (HCI)

Isoamyl alcohol Carbo Erba

Merck. Germany

Isopropanol alcohol , Merck. Germany

Malt extract

Methanol

Polyvinylpyrrolidone

Restriction enzyme ' Fermentas
RNAase Au? Fermentas

Taq DNA polymerase Fermentas
Trypsin-EDTA Hyclone

Yeast extract

(Trypethelium

spp.)

3.1

3-5

24

28
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3.3.2 .
, Ascospore discharge technique
Yoshimura (2002)
Water Agar (WA) ( )
(petroleum jelly)
0.5 X 0.5 1-2
perithecia
24 ,
Malt-Yeast Extract Agar (MYA)
( ) 9-12
(Colony)
3.33
(Genus)
! (thallus) (perithecia)
(cross-section)
(perithecia) Spot test (Hale, 1979) 10% Potassium hydroxide

(KOH)



3.34
3341
(2000)
stainless steel beads 1
2.0
30 2
buffer ( ) 400
polypyrrolidone) 100
/
24 11 ( ) 500
10,000
10,000
1.2 M NaCl 25
10 3
2
37 30
/
24 @1 500
10,000
2-
( 100
13,000
13,000

31

| ul
Cubero
3.3.2 20-50
10
Mixer MM 400
CTAB extraction
5%( /v) PVPP  (Polyvinyl
70 30
(Choloroform / isoamyl alcohol)
(vortex)
CTAB precipitation buffer ( )
5
RNAase buffer
RNAase A 10
(vortex)
1.2 M NaCl 370
(Choloroform / isoamyl alcohol)
5 -
(isopropanol) 0.6
2- 60 )
4 15
70 500
4 15
50

-20
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3.34.2 Internal transcribed spacer (ITS)
3.34.1
ITS (Polymerase Chain Reaction,
PCR) ITS ITS1F (5-
CTTGGTCATTTAGAGGAAGTAA-3')  (Gardes Bruns,  1993) ITS4 (5-
TCCTCCGCTTATTGATATGC-3") (White , 1990) PCR
10 31
3.1
( )
10X PCR buffer without MgCI2 1X 1.0
2 mM dNTP mixed 0.2 mM 1.0
5U/pl Tag DNA polymerase 0.5 units/ pi 0.1
25 mM MgClI2 2.5 mM 1.0
20pM Primer I (ITS1F) 1 0.5
20pM primer lI(1TS4) 1 0.5
DNA template - 1.0
Sterilized distilled water = 5.3
10
10 -
ITS

(Authorized DNA thermal cycler )
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ITS
Initial dénaturation 94 5
Amplification
Dénaturation 94 1 T
Annealing 51 1 *3g
Extension 72 1 -
Final Extension 72 5
Hold 4
(Electrophoreses)
15 ( ) 1X TBE buffer
( ) Gel Star 0.1 10
100 45
100 bp + 15 kb DNA ladder
312 (Uv-

Transilluminator)

-20

3.3.5 -

ITS-RFLP (ITS-Restriction Fragment Length Polymorphism)

3.35.1
ITS 3.34.1 (Restriction enzyme) ' 1
3 Alu\  Hinf\ Mbo\
3.2 RFLP
10 3.3 37

3 Microchip

Electrophoresis System (MCE-202 MultiNA)

MultiNa view
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3.2 ' T ' ' .

Alu\ Tango 5'... AGNCT ..38

3'... TCfGA ..5

H/'nfl R 5'... GMNANTC ...3'

3'... CTNAfG...5’

Mbo\ R 5'... A"GATC ...3'

3'... CTAG™.,.5'

3.3 : RFLP
(pil)

Sterilized distilled water - 3.5
Restriction enzyme 10 units/pl 0.5
KDXBuffer 1X 1
PCR product 5

Total 10

3.3.5.2
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3.3.5.3
mtssu
3.35.2
ITS
3.3.4.2 mtssu mrSSUl (5-AGCAGTGAGGAATATTGGTC-3")
(Zoller , 1999) MSU7 (5'-GTCGAGTTACAGACTACAATCC-3") (Zhon
Stanosz, 2001) ITS
Annealing Extension
53 0.45 72 1.30
Macrogen

ABI 3730 xI automatic sequencer (Applied Biosystems, USA)

ITS mtssu
GenBank Blast version 2.2.18 DDBJ
(Www.ddbj.nig.ac.jp)
3.3.5.4
(Phylogenetic tree)
alignment
GeneBank (www.ddbj.nig.ac.jp)
3.4 Clustal X (Thompson , 1997)
MacClade 4.05 (Maddison Maddison, 2002).
(Phylogenetic  tree) ITS mtssu
ITS
mtssu PAUP* 4.0 10 (Swofford, 2000) Neighbor-joining (NJ)
modes (Saitou Nei, 1987) Kimura 2-parameter model (Kimura, 1980)

bootstrap 1000

(Phylogenetic tree)


http://www.ddbj.nig.ac.jp
http://www.ddbj.nig.ac.jp

3.4

Species

Bathelium degenerans
Pyrenula cruenta

Pyrenula laevigata
Pyrenula subpraelucida
Pyrgillus javanicus
Trypethelium sp.
Trypethelium eluteriae
Trypethelium nitidiusculum

Trypethelium papulosum

Trypethelium subeluteriae
Trypethelium tropicum

Xylaria hypoxylon

3.3.6.1

Ascospore discharge technique

Malt-Yeast Extract Agar (MYA) (

3.3.6.2

(methanol)

(rotary evaporator)

Order

Trypetheliales
Pyrenulales
Pyrenulales
Pyrenulales
Pyrenulales
Trypetheliales
Trypetheliales
Trypetheliales

Trypetheliales

Trypetheliales
Trypetheliales

Xylariales

3.3.2

24

40

GeneBank

GeneBank accession

ITS

DQ826741

DQ782839

DQ491487

3.3.5.2

3.3.6.1

12

mtssu
DQ328988
AY584719
AY568029

DQ328986

DQ328990
GU327706

GuU327707

DQ329009
GU327708

AY544760

36

1:1
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3.3.6.3
(Thin layer Chromatography : TLC)
1 3.3.6.2
20
TLC
10 : 0.2
TLC 254 365
retention factor (Rf)
TLC
3.3.7
TLC (Bioautography)
(Bioautography) Zitouni
(2005) Staphylococcus  aureus
(ATCC 25923), Escherichia coli  (ATCC 25922), Candida
albicans (ATCC 10231) Aspergillus niger
3.3.7.1
(steak) Nutrient Agar (NA) ( )
37 C 24 (loop)
4-5 Nutrient Broth (NB) ( )5
37 C 1 ' NB
0.5 McFarland standard ( )
spectrophotometer 625

0.08-0.10 108 CFU/ml



3.3.7.2
(steak) Malt-Yeast Extract Agar (MYA)
( ) 30 °c 48 (loop)
2-3 0.85% NaCl
0.85% NaCl 0.5 McFarland Standard
spectrophotometer 530
0.08-0.10 ' 1x10'6- 3x106 CFU/ml
3.37.3
Malt-Yeast Extract Agar (MYA) ( )
3-5 0.85% NacCl (loop)
0.85%
NaCl 1x10"4-3x104 CFU/mI
(haemacytometer)
3.37.4 I
(Bioautography)
TLC 3.3.6.3
2 TLC
3.37.1-3.37.3 TLC
1% v/v 0.7% (semi solid)
42-45 °c
TLC
TLC
Mueller-Hinton Agar ( )
Malt-Yeast Extract Agar ( )
37 °c 18 ,
30 C 48 28 °c
48 TLC

38



3.3.6.3

retention

factoc

(Rf)

TLC
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