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Abstract In this study two elite rice inbred lines Nipponbare and Mastumae were selected and irrigated with naphthalene solution with
different concentrations. Epigenetic instabilities in the blade of the plants in tillering and heading stage were assessed by MSAP marks.
The results showed that naphthalene exposure induced epigenetic variations in all the samples based on different levels and patterns of
DNA methylation. The changes of the percentage of 5-methylcytosine have no regulation. In total 1051 sites tested the variation of 16. 56
percentage of Nipponbare has significant difference compared with the variation of 12. 08 percentage of Mastumae which showed that the
capability to resist naphthalene pollution was related to genotype and Mastumae was stronger than Nipponbare in the capability to resist
naphthalene pollution. The variations of DNA methylation in different genotypes and different growth periods have significant
differences. In general the frequencies of demethylation 0.48% -10.41% were higher than hypermethylation 0.10%-1.92% . We
concluded that DNA demethylation might be one part of in plants mechanism to resist naphthalene pollution in plants.
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DNA
1
1.1
Oryza sativa L.
Nipponbare Mastumae .
1.2
30 ~35C 48 ~72 h
100 mL
20 ~25C 12 h/d
1.3
d=24 cm h =18 cm
3 kg pH 5.0
~5.5.
5 mL
0 30 60 120 240 mg/L
0 10 20 40 80 mg/kg
5 mL/L .
5
NAP
1 16 d
2 54 d .
1.4
1.4.1 DNA
CTAB
DNA DNA 50 WL TE

-20C DNA
1.4.2 MSAP "
EcoR 1 /Hpall  EcoR
I/Msp1  37C 8 h T4 DNA
8C 4 h 4C
PCR
94°C 2 min 94°C 30 s 56C
30 s 72°C 60 s 30 72C
10 min. 0.1 x TE buffer
1/10 ~ 1/40 PCR
DNA
MSAP
PCR 94<C 2
min 94°C 30 s 65C 30s 72C 80 s
1C 10 . 94°C
30 s 55C 30 s 72C 80 s 40
72°C 10 min.
1.
loading
buffer

1 x TBE 0.089 mol/L Tris-borate 0. 089 mol/L

Boric Acid 0. 002 mol/L EDTA .

DNA

95%C 5 min 3 x loading buffer 300
mmol/L NaOH 97% formamide 0.2% bromophenol
blue S55W
1.4.3
10%
2
2.1
95%
80% ~100% .
1 16 d
2 .
2
5 mg/L
1. 67 mg/kg
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Table 1  Adapter sequences pre-selective primers and selecting amplified used in MSAP
Adapters EcoR 1 -adapter | 5’-CTCGTAGACTGCGTACC-3’
EcoR 1 -adapterl [ 5"-AATTGGTACGCAGTC-3’
H/M-adapter [ 5'-GATCATGAGTCCTGCT-3" methylation
H/M-adapterl [ 5'-CGAGCAGGACTCATGA-3" methylation
Pre-selective primers EcoR1 +A 5'-GACTGCGTACCAATTCA-3'
H/M +0 5"-ATCATGAGTCCTGCTCGG-3" methylation
EcoR 1 primers a. E-AAC 5'-GACTGCGTACCAATTCAAC-3'
b. E-AAG 5'-GACTGCGTACCAATTCAAG-3’
c. E-ACA 5"-GACTGCGTACCAATTCACA-3'
d. E-ACT 5'-GACTGCGTACCAATTCACT-3’
e. E-ACC 5'-GACTGCGTACCAATTCACC-3’
f. E-ACG 5'-GACTGCGTACCAATTCACG-3’
g. E-AGC 5'-GACTGCGTACCAATTCAGC-3'
h. E-AGG 5'-GACTGCGTACCAATTCAGG-3’
Selective primers
i. E-AGA 5'-GACTGCGTACCAATTCAGA-3’
j. E-ATC 5'-GACTGCGTACCAATTC ATC-3’
H/M primers 1. H/M-TCT 5'-ATCATGAGTCCTGCTCGGTCT-3" methylation
2. H/M-TCG 5'-ATCATGAGTCCTGCTCGGTCG-3" methylation
3. H/M-TCC 5'-ATCATGAGTCCTGCTCGGTCC-3" methylation
4. H/M-TTC 5"-ATCATGAGTCCTGCTCGGTTC-3" methylation
5. H/M-TTG 5'-ATCATGAGTCCTGCTCGGTTG-3" methylation
6. H/M-TTA 5'-ATCATGAGTCCTGCTCGGTTA-3" methylation
2 1
Table 2 Differences on tiller number in rice Oryza sativa L.
ARO AR1 AR2 AR3 AR4 ARS ASO AS1 AS2 AS3 AS4 ASS
/% 100 80 80 100 80 100 80 100 100 80 80 100
4 5 4 4 3 2 4 5 3 4 3 2
4 4 5 4 2 2 4 6 3 3 3 3
4 6 3 3 3 3 4 4 4 2 3 3
4 7 8 4 5 4 4 4 4 4 1 3
3 4 4 4 4 3
3.8 5.5 5 3.8 3.25 3 4 4.6 3.6 3.25 2.5 2.8
1 ARO ARS ASO AS5 0 10 20 40 80 mg/kg
2.2 DNA E+H E+M 2 4
100 E +3 H/M +3 4
20 Hpall Mspl 2
3 MSAP 1 3
2.2.1 CCGG 2
Hpa [l Msp 1
CCGG 20 913 ~998 DNA
Hpa 11 MSAP
CCGG CCGG
5.
CCGG Msp 1 ARO BRO ASO BSO
CCGG 19.28%
: 20.81% 20.42%  20.94%. C
PAGE 12.16% 15.74% 14.96% 15.73%
CCGG CCGG C 7.12% 5.08% 5.46%
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Table 3 Selecting amplified primer pairs used in MSAP
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similarity of qualitative data

3 DNA 797
4 DNA 6
Table 4  Analysis of DNA methylation variation with CcG CNG
molecular mechanism
Hpall  Msp 1 DA
+ + CmCGG
+ - mCCGG mCmCGG
- + CmCGG mCmCGG cG CNG
mCCGG mCmCGG
5 MSAP CCGG
Table 5 Total number of bands and number of DNA methylation events detected by MSAP
CCGG
€CeG p C
/% /% /% /%
ARO 913 737 80. 72 111 12. 16 65 7.12 176 19.28
ARI1 922 749 81.24 113 12.26 60 6.51 173 18.76
AR2 949 775 81. 66 109 11.49 65 6. 85 174 18.34
AR3 925 752 81.30 112 12. 11 61 6.59 173 18.70
AR4 944 767 81.25 111 11.76 66 6.99 177 18.75
ARS 938 771 82.20 115 12.26 52 5.54 167 17. 80
BRO 985 780 79.19 155 15.74 50 5.08 205 20. 81
BR1 988 781 79. 05 152 15.38 55 5.57 207 20.95
BR2 990 783 79. 09 156 15.76 51 5.15 207 20.91
BR3 988 785 79. 45 151 15.28 52 5.26 203 20. 55
BR4 993 789 79. 46 153 15. 41 51 5.14 204 20.54
BRS5 997 791 79. 34 155 15.55 51 5.12 206 20. 66
ASO 989 787 79.58 148 14.96 54 5.46 202 20. 42
ASI1 993 784 78. 95 149 15.01 60 6. 04 209 21.05
AS2 992 791 79.74 144 14.52 57 5.75 201 20. 26
AS3 989 791 79.98 147 14. 86 51 5.16 198 20.02
AS4 987 789 79. 94 149 15.10 49 4.96 198 20. 06
AS5 981 780 79.51 147 14.98 54 5.50 201 20. 49
BSO 998 789 79. 06 157 15.73 52 5.21 209 20.94
BS1 993 784 78.95 161 16. 21 48 4.83 209 21.05
BS2 994 786 79.07 159 16. 00 49 4.93 208 20.93
BS3 991 786 79. 31 156 15.74 49 4.94 205 20. 69
BS4 994 784 78. 87 158 15.90 52 5.23 210 21.13
BS5 994 788 79.28 156 15. 69 50 5.03 206 20. 72
2.2.3 Jaccard’s similarity index JSI
2 -UPGMA
. unweighted pair-group method arithmetic average
EcoR 1 /Hpall EcoR1/Msp 1 2
‘1 0" 0.611 ~0.986
methylation-sensitive 0. 810 3
polymorphisms MSP NTSYS-PC version 2
2. 10e AR4 AR5
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6 CCGG
Table 6  Cytosine methylation variation patterns within CCGG sites
CCGG CNG CG CG CG CNG CNG
ARO 1037 75 121
AR1 1037 61 114 1 0.10% 8 0.77% 1 0.10% 15 1.45% 2 0.19% 23 2.22%
AR2 1037 69 113 2 0.19% 40 3.86% 9 0.87% 45 4.34% 11 1.06% 85 8.20%
AR3 1037 64 115 1 0.10% 12 1.16% 4 0.39% 20 1.93% 5 0. 48% 32 3.09%
AR4 1037 40 115 3 0.29% 34 3.28% 8 0.77% 38 3.66% 11 1.06% 72 6.94%
ARS 1037 54 117 1 0.10% 22 2.12% 4 0.39% 42  4.05% 5 0.48% 64 6.17%
BRO 1037 59 164 14 1.35% 42 4.05% 12 1.16% 99 9.55% 26 2.51% 141 13.60%
BR1 1037 59 156 6 0.58% 40 3.86% 9 0.87% 94  9.06% 15 1.45% 134 12.92%
BR2 1037 58 163 11 1.06% 43 4.15% 12 1.16% 103  9.93% 23 2.22% 146 14.08%
BR3 1037 58 156 7 0.68% 44 4.24% 12 1.16% 101 9.74% 19 1.83% 145 13.98%
BR4 1037 58 160 10 0.96% 48 4.63% 12 1.16% 106 10.22% 22 2.12% 154 14.85%
BR5 1037 56 160 7 0.68% 47 4.53% 10 0.96% 108 10.41% 17 1.64% 155 14.95%
ASO 1040 61 155
AS1 1 040 63 152 2 0.19% 5 0.48% 14 1.35% 9 0.87% 16 1.54% 14 1.35%
AS2 1040 67 154 9 0.87% 16 1.54% 13 1.25% 8 0.77% 22 2.12% 24 2.31%
AS3 1040 59 155 9 0.87% 10 0.96% 8 0.77% 8 0.77% 17 1.63% 18 1.73%
AS4 1040 58 158 13 1.25% 10 0.96% 8 0.77% 6 0.58% 21 2.02% 16 1.54%
AS5 1 040 69 162 17 1.63% 10 0.96% 17 1. 63% 5 0.48% 34 3.27% 15 1. 44%
BSO 1 040 65 170 16 1.54% 16 1.54% 15 1. 44% 18 1.73% 31 2.98% 34 3.27%
BS1 1 040 63 176 20 1.92% 11 1.06% 15 1. 44% 18 1.73% 35 3.37% 29 2.79%
BS2 1 040 64 174 19 1.83% 13 1.25% 15 1.44% 17 1.63% 34 3.27% 30 2.88%
BS3 1 040 65 172 18 1.73% 12 1.15% 17 1. 63% 17 1.63% 35 3.37% 29 2.79%
Bs4 1 040 66 172 18 1.73% 13 1.25% 16 1.54% 16 1.54% 34 3.27% 29 2.79%
BSS 1040 67 173 19 1.83% 16 1.54% 16 1.54% 16 1.54% 35 3.37% 32 3.08%
ARD
——
1 AR3
AR2 3
—
ARS 3.1
ASO
AS1 1 051
—————— AS82
AS4
ASS 53
BRO
i 100 174
o 16. 56% 127
BS3
B34 12. 08%
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BRA 3.2
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; : ; : 3.2.1 CCGG
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MR
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Fig.2 Dendrogram using UPGMA cluster analysis
based on MSAP JSI coefficient
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