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Denaturing Gradient Gel Electrophoresis (DGGE)

L P2002-S  AG285 Mettler Toledo, Swietzerland

2 (refrigerated centrifuge) 1920 Kubota, Japan

3 (bench-top centrifuge)  MIKRO20 Hettich, Germany

4 (vortex mixer)  Gene 2 Scientific Incustries, USA

5 (Digital Dry Bath Model) DI 100
Labnet International, Inc., USA

6. ( Gel Eletroporesis ) mupia-exv ADVANCE, Japan

1 (Gel documentation system)  Gel DOC 2000™ Bio-Rad
Laboratories Inc., USA

8. (DNA Thermal Cycler)  MJ Mini™ Personal Thermal Cycler
Biorad, USA

9 DCodeTM system Bio-Rad Laboratories Inc., USA

10 (water bath)  digital water bath SB-1000 Eyela, Japan

1 (dleep freezer) -10° ULT1786 Forma Scientific,
USA

2 (autoclave) Kakusan, Japan

B (micropipette) 20, 100, 200, 1000 5000 Gilson,
France

1 () BDH Chemicals, Australia

2 (NaOH) Merck, Germany

(glacial CHICOOH) Merck, Germany
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4 (NajHPC™.nH)0) Merck, Germany

o) (KHPO4 Merck, Germany

6. (Tris[hydroxymethyl]Jaminomethane) Merck, Germany

[ / (phenol : chloofom ~ Isoamyl Alcohol) Merck,
Germany

8. (agarose gel) Amersham Biosciences, Sweden

9. 100 base pair DNA ladder New England Biolabs, USA
10. 1kilobase pair DNA ladder New England Biolabs, USA
11, EDTA (ethylenediaminetetraacetic acid), (CRHuN20gNa"HjO) Amersham Biosciences,
Sweden
12, SDS (sodium dodecyl sulfate), (CH50SQ)) Nacalal tesque, Japan
13 Proteinase K US. Biological, USA
14. Ribonucléase A (Rnase A) Fermentas, USA
15 QIAquick Gel Extraction kit Qiagen, Germany
16.  TagPCR Master Mix Qiagen, Germany
1. DGGE Bio-Rad Laboratories Inc., USA
Formamicle (Deionized)
40% Acrylamide/Bis solution, 37.5:1 (2.6% c)
Urea
Ammonium persulfate
TEMED (NAN"N"Tetra-methyl-ethylenediamine)
S0XTAE
Dye solution
Ethidium bromide solution 10 /



10
30
flask
2
2.
65°C
12,000
(24:1)
12,000
°C 10-15

TE buffer 100
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flask 01 M 100 200
centrifuge 250 01 M 50
centrifuge
10,000 20
8,000
centrifuge
200 DNA extraction buffer 900
proteinase K (20 / ) 10
31°c 30 20% SDS 10
2 20 -80°¢ 3
65°C 5 C 3
20
phenol/chloroform
12,000 10 2
chloroform-isoamyl - alcohol
12,000 10
isopropanal 0.8
1
10 70% ethanol ethanol 3
TE buffer (RNase 0.3 I

) 30 371°C 30 -20°C
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3. Gel Eletrophoresis
1 IXTAE buffer 100
30
Eletrophoresis ~ [X TAE buffer
51 1k Marker
100 Rl Ethylium bromide
10 15 (Uv)
4.
agarose 0.9 |X TAE buffer 100
30
Eletrophoresis  IX TAE buffer
51 1kb
Marker 100 60
Ethylium bromide 10 15
(W)
QC buffer 3 65°¢ 10
isopropanol 1 600
QIAquick spin column 13,000 1
500 column 13,000
1 PE buffer 750 column 13,000
2 column EB huffer 30
13,000 2 -20°C
5. 16S frDNA

(Polymerase Chain Reaction, PCR)

PRBA338F + CG (5-CGCCCGCCGCGCGCGGCGGGCGGGGLE
GGGGCACGGGGGGACTCCTACGGGAGGCAGCAG-3) GC clamp 5



89

PRUN518R (5-ATTACCGCGGCTGG-3)) 16
rDNA PCR 200 bp
1 PRBA 338F+CG (20 pmol) 2
PRUN518R (20 pmol) 2 Tag PCR Master Mix (Qiagen Inc.) 15
10 30

(DNA Thermal Cycler) (Biorad,USA)

1 Initial dénaturation step 04° 5
2. Touchdown program 20
2.1 Dénaturation step 94° 1
2.2 Annealing step 65° 1
( 05° )
2.3 Extension step 12° 2
3. Dénaturation step 94° 1
4. Annealing step 55° 1
. Extension step ° 2
6. 35 30
7. Final extension 12° 10
PCR product 0el eletrophoresis 2%
100 bp Marker 2
6. Denaturing G radient Gel Electrophoresis (DGGE)
polyacrylamide 8% dénaturant 20 -
70% dénaturant ,
dénaturant
1 polyacrylamice

' IXTAE huffer 7 60°
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PCR
130V 60° 5
polyacrylamide ~ Ethylium bromide 10 20

() 1

lane 1 2 3 4 5 ¢ 7 ¢ 9 10 1 1

Lane 1 = Marker Lane? = Lane3 =
Laned = Lane5 = Lane6 =
Lane 7 = Lane 8 = Lane9 =

Lane 10 = Lane 11 = Lane 12 = ! ( Kit)



(MPN /g. of leal)
3.50E+04
2.10E+05
1.10E+06
4.48E+05
3.40E+03
2.10E+04
2.40E+05
8.81E+04
1.50E+04
2.80E+04
4.60E+05
1.68E+05
2.30E+02
3.90E+02
2.80E+03
1.14E+03

(%)
0.29
0.45
0.47
0.40
0.25
031
0.34
0.30
0.34
0.36
0.44
0.38
0.23
0.41
0.48
0.37

(%)
27.45
21.50
28.05
27.66
22.11
22.44
23.52
22.69
23.92
25.05
25.16
2471
33.63
33.71
34.23
33.88

11.00
11.88
13.13
12.00
29.63
32.25
36.25
32.11
47.63
47.75
48.18
47.85
36.00
36.69
36.88
36.52

220.0
230.0
295.0
248.3
35.0
36.0
44.0
38.3
98.0
110.0
126.0
1113

25.0
55.0
66.0
48.7
80.0
82.0
114.0
92.0
6.0
10.0
11.0
9.0
60.0
67.0
94.0
73.7

[cm?



(MPN /g. of leaf)
2.00E+03
2.80E+03
3.50E+03
2.T7TE+03
1.60E+03
3.50E+03
1.50E+04
6.70E+03
2.30E+01
9.30E+01
9.30E+01
6.97E+01
2.00E+02
4.30E+02
4.30E+02
3.53E+02

(%)
0.16
0.49
0.65
0.43
0.03
0.09
0.18
0.10
0.22
0.35
0.39
0.32
0.88
0.95
0.96
0.93

(%)
29.76
31.72
32.01
31.16
44.54
48.42
50.07
47.68
26.89
27.04
21.21
27.05
33.24
33.50
34.39
33.71

(cm2
33.10
35.00
37.20
35.10
8.13
8.38
9.13
8.54
12.18
13.50
13.88
13.18
7.13
9.25
9.38
8.58

(
13.0

15.0
17.0
15.0
23.0
25.0
32.0
26.7
0.0
0.0
0.0
0.0
3.0
10.0
16.0
9.7

fcm?)

( lcem)
77.0
130.0
143.0
116.7
2.0
2.0
4.0
2.1
0.0
0.0
0.0
0.0
79.0
110.0
118.0
102.3



leaf)
1.50E+01
2.30E+01
2.30E+01
2.03E+01
9.10E+00
2.30E+01
1.50E+02
6.07E+01

(MPN /g. of

(%)
0.08
0.08
0.09
0.08
0.10
0.06
0.12
0.09

(%)
26.36
26.51
28.01
26.96
18.76
19.27
19.57
19.20

45.60
49.00
49.50
48.03
45.60
4743
48.58
47.20

176.0
196.0
208.0
1933
25.0
43.0
43.0
37.0

tm3
108.0
128.0
154.0
130.0
9.0
10.0
14.0
11.0



Pearson’s Correlations

10AMPN/n
(Pearson correlation)

Descriptive Statistics

Mean std. Deviation N
Bact 1587.2429 3312.78496 21
Wax .3332 .30065 21
Moist 31.3762 8.40803 21
Area 28.1686 16.77917 21
Lower 56.1429 67.67295 21
Upper 62.3333 56.14208 21
N 24.6714 6.83155 21
p 2.3343 1.32212 21
Correlations
Lower Upper
bact wax  moisture area trichome  trichome N p
bact Pearson
Correlation 1 -0.071 <664 (**) -0.284 -0.154 -0.151 -0.013 -0.147
Sig.(2-
tailed) 0.759 0.001 0.213 0.505 0.514 0.954 0.525
N 21 21 21 21 21 21 21 21
wax Pearson
Correlation 0.071 1 0.13 -,446(*) -0.37 0.421 -0.126 20.103
Sig. (2-
tailed) 0.759 0.574 0.043 0.099 0.058 0.587 0.657

N 21 21 21 21 21 21 21 21



moisture

area

Lower

trichome

Upper

trichome

Pearson

Correlation
Sig.(2-
tailed)

N

Pearson

Correlation
Sig. (2-
tailed)

N

Pearson

Correlation
Sig. (2-
tailed)

N

Pearson

Correlation
Sig. (2-
tailed)

N

Pearson

Correlation
Sig. (2-
tailed)

N

Pearson

Correlation

Sig. (2-

tailed)

N

bact

6640

0.001
2

-0.284

0.213

2

-0.154

0.505
pal

-0.151

0.514
2

-0.013

0.954
2

-0.147

0.525
2

wax

0.13

0.574
2

-.4460

0.043

21

-0.37

0.099
pal

0.421

0.058
pal

-0.126

0.587
2

-0.103

0.657
pal

Correlation ( )

moisture

2

-.634(0

0.002

2

-0.144

0.533
pal

-0.067

0.772
2

-0.035

0.881
2

-.5060

0.019
2

** Correlation is significant at the 0.01 level (2-tailed).

* Correlation is significant at the 0.05 level (2-tailed).

area

~634C*¥)

0.002
2

2

6490

0.001
pal

0.359

011
2

0.175

0.448
2

0.343

0.127
2

Lower

trichome

-0.144

0.533
pal

6490

0.001

2

1

21

4980

0.022
2

0.404

0.07
2

-0.273

0.231
2

Upper

trichome

-0.067

0.772
2

0.359

011

2

4980

0.022
2

2

0.343

0.128
2

-0.274

0.229
2

-0.035

0.881
2

0.175

0.448

21

0.404

0.07
2

0.343

0.128
2

2

0.168

0.467
2

%

-.5060

0.019
pal

0.343

0.127

2

-0.273

0.231
2

-0.274

0.229
2

0.168

0.467
2

2



bact

wax

(Pearson correlation)

bact
waXx
moisture
area
lower
upper
N
p
bact
Pearson
Correlation
1
Sig. (2-
tailed)
N 9
Pearson
Correlation 757(%)
Sig. (2-
tailed) 0.018

N

104 MPNlg

Descriptive Statistics

Mean

2347111

111

.3606

25.0211

30.8556

95.5556

49.8889

29.8000

2.3533

std.

Deviation

358849.3431

wax moisture

n757(*%)

0.018

0.555

0.121

0.647

0.059

9

.07705

2.23143

15.68438

117.58200

38.70221

10.37931

1.17043

Correlations

area

-0.315

-0.134

Lower

trichome

-0.307

0.421

-0.547

0.128

Upper

trichome

-0.178

0.646

0.003

0.994

-0.344

0.365

-0.081

0.836

0.254

0.51

%



moisture

area

Lower

trichome

Upper

trichome

Pearson

Correlation
Sig.(2-
tailed)

N

Pearson

Correlation
Sig.(2-
tailed)

N

Pearson

Correlation
Sig. (2-
tailed)

N

Pearson

Correlation

Sig. (2-

tailed)

N

Pearson

Correlation

Sig. (2-

tailed)

N

Pearson

Correlation

Sig. (2-

tailed)

N

bact

0.555

0.121

-0.315

041

-0.307

0421

0.13

0.739

0.003

0.994

-0.081

0.836

wax

0.647

0.059

-0.134

0.73

-0.547

0.128

-0.178

0.646

-0.344

0.365

0.254

051

Correlations ( )

moisture

1

-0.616

0.077

-814(+%)

0.008

-0.324

0.394

-0.19

0.624

0.025

0.949

* Correlation is significant at the 0.05 level (2-tailed).

** Correlation is significant at the 0.01 level (2-tailed).

area

-0.616

0.077

1

0.244

0.527

-0.333

0.381

-0.604

0.085

1206%)

0.026

Lower

1 trichome

- 814(*%)

0.008
9

0.244

0.527

1760

0.014

0.623

0.073

-0.484

0.187

Upper

trichome

-0.324

0.394

-0.333

0.381

T76(*)

0.014

1 0L

0.001

- 850(**)

0.004

-0.19

0.624

-0.604

0.085

0.623

0.073

0.025

0.949

1206*%

0.026

-0.484

0.187

1 gB0(

0.004

W985(**

o7



moke 50 ppm
100ppm
500 ppm
Total
Model

kem 50 ppm
100 ppm
500 ppm
Total
Model

chaba 50 ppm
100 ppm
500 ppm
Total
Model

one - way ANOVA

Fixed Effects
Random Effects

Fixed Effects
Random Effects

Fixed Effects
Random Effects

N
Lower Bound
3
3
3
9
3
3
3
9
3
3
3
9

0.5 (

Mean

Upper Bound
65.1933
737667
81.1367
73,3656

80.3267
79.8700
757833
78.6600

98.6233
79.2933
71.2800
83.0656

Std. Deviation

Lower Bound
8.64212
7.65808
9.78162

10.24716
8.73714

9.05690
385781
11.84543
8.00000
8.89240

449213
488142
3.14103
12.71450
423167

Descriptives

Std. Error

Upper Bound
4.98953
4.42140
5.64742
341572
291238
4.60681
5.22900
222131
6.83896
2.66667
2.96413

2.96413(a)
2.50353
2.81829
1.81348
4.23817
141256
8.11556

a Warning: Between-component variance is negative. It was replaced by 0.0 in computing this random effects measure.

95% Confidence Interval for Mean

Lower Bound
437251
54,7429
56.8378
65.4889
66.2392
535440
578281
70.2867
46.3517
725107
714070

65.9064(3)
87.4643
67.1672
634772
73.2923
79.6092
481471

Upper Bound
86.6615
92.7904

105.4356
81.2422
80.4919
931871

102.8253
89.4533

105.2090
84.8093
85.9130

91.4136(a)

100.7824
91.4194
79.0828
92.8388
86.5220

117.9840

Minimum

Lower Bound
55.54
66.38
n4
55.54

73.05
7544
64.98
64.98

95.24
7376
67.79
67.79

Maximum

Upper Bound
21
8167
917
9171

9047
8249
88.45
9047

103.72
82.99
73.88

103.72

Between- Component Variance

Lower Bound

38.22229

-20.09972

19160076

\'e)



005 (

Test of Homogeneity of Variances

Levene

Statistic
moke 145
kem 1.466
chaba ST

Sum of
Squares

moke  Between Groups  382.009
j Within Groups 458,025
Total 840.034

kem  Between Groups ~ 37.551
Within Groups 474,449

Total 512,000

chaba Between Groups  1185.520
Within Groups 107.747

Total 1293.267

dff

ANOVA

df

df2

Mean Square
191.004
76.338

18.776
19.075

592.760
17.958

Sig.
868
303
590

one - way ANOVA

)

F
2.502

231

33.008

Sig.

162

1%

001

%9



Post Hoc Test

Homogeneous Subsets

Duncan3
N
concentration 1
500 ppm 3
100 ppm 3
50 ppm 3
Sig.

Subset for
alpha= .05

1
75.7833
79.8700
80.3267

566

Means for groups in homogeneous subsets are displayed,

a. Uses Harmonic Mean Sample Size = 3.000.

Duncan3
N
concentration 1
50 ppm 3
100 ppm 3
500 ppm 3
Sig.

Subset for
alpha = .05

1

65.1933
73.7667
81.1367

074

Means for groups in homogeneous subsets are displayed,

a. Uses Harmonic Mean Sample Size = 3.000.

Duncan3

N Subset for alpha = .05
concentration 1 ) 1
500 ppm 3 71.2800
100 ppm 3 79.2933
50 ppm 3 98.6233
Sig. 060 1.000

Means for groups in homogeneous subsets are displayed,

a. Uses Harmonic Mean Sample Size = 3.000.

100



100

/ .. 2519

2540
2548

.. 2550
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