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Changes of DNA Methylation Level and Patterns in Tissue Culture Seedlings of Strawberry

( Fragaria Ananassa ‘Akihime’) in Response to Cold Acclimation
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Abstract: DNA methylation is one of the important ways of epigenetic modifications which can be altered by
environmental stress. In order to research the relationship between low temperature and DNA methylation we
explored effects of cold acclimation (4°C) on the extent of genetic diversity and recovery of in vitro strawberry
( Fragaria ananassa ‘Akihime’) by MSAP. The results showed that 2499 fragments were amplified by using
14 pairs of selective primers. The total methylation level of DNA decreased across the cold treatment. Total
DNA methylation ratios were 27. 17% 20.73%+25.77% 22.69% 22.69% and 22.41% in the samples
exposed by cold stress forO 1 3 5 7 and 10 days respectively. However after the samples recovered for
5 days total DNA methylation ratio increased by 26. 05%. Furthermore the demethylation was the main fea—
ture though both methylation and demethylation were triggered by cold acclimation. Five methylated sites were
extracted cloned and sequenced finally. NCBI Blast results showed that these fragments were homologous to
functional genes which were the region of CCGG rich clusters. So these sequences demonstrated the results of
DNA methylation by MSAP effectively.
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Tab.1 Sequences of adapters and primers used for MSAP analysis
(57-37)
EcoR 1( E) Hpa 11 / Msp 1{ HM)
CTCGTAGACTGCGTACC GACGATGAGTCCTGAG
AATTGGTACGCAGTC CGCTCAGGACTCAT
GTAGACTGCGTACCAATTC ( E00) GAGTCCTGAGCGG( HM00)
GTAGACTGCGTACCAATTCAAG( E00+AAG) GAGTCCTGAGCGGCAC( HMO0O+CAC)
GTAGACTGCGTACCAATTCAAC( E00+AAC) GAGTCCTGAGCGGCAG( HMO0+CAG)
GTAGACTGCGTACCAATTCAAT( EOO+AAT) GAGTCCTGAGCGGCTA( HMO0+CTA)
GTAGACTGCGTACCAATTCACA( EO0+ACA) GAGTCCTGAGCGGCCA( HM0O0+CCA)
GTAGACTGCGTACCAATTCACG( EO0+ACG) GAGTCCTGAGCGGGCT( HMOO+GCT)
GTAGACTGCGTACCAATTCAGA( EOO+AGA) GAGTCCTGAGCGGGAC( HMO0+GAC)
GAGTCCTGAGCGGAAC( HMOO+AAC)
GAGTCCTGAGCGGAGA( HMO0+AGA)
GAGTCCTGAGCGGAAG( HMO0+AAG)
GAGTCCTGAGCGGTCA( HMO0+TCA)
1.4 . . N
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Fig. 1 The result of selective PCR products detected by 6% PAGE
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Tab.2 DNA methylation level

at different cold acclimation periods
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Tab.3 DNA methylation pattern at different cold acclimation periods
1d 3d 5d 7d 10d
Hapll  Msp 1 Hap 11  Msp 1
A 1 1 1 1 249 252 250 251 244
B 1 0 1 0 3 3 1 1 0
C 0 1 0 1 5 8 6 9 8
D 0 0 0 0 40 53 53 39 37
297 316 310 300 289
83.19% 88.52% 86.83% 84.03% 80.95%
E 1 1 1 0 2 1 5 2 5
F 1 1 0 1 4 5 5 7 10
G 1 1 0 0 1 2 0 0 1
H 1 0 0 0 7 3 1 1 0
I 1 0 0 1 0 0 1 1 0
J 0 1 0 0 6 3 0 0 3
20 14 12 11 19
5. 60% 3.92% 3.36% 3.08% 5.32%
K 0 1 1 0 0 1 2 0 0
L 0 1 1 1 0 1 5 4 2
M 1 0 1 1 1 2 2 4 6
N 0 0 1 1 29 7 19 17 22
0 0 0 1 0 1 4 2 5 3
p 0 0 0 1 9 12 5 16 16
40 27 35 46 49
11.20% 7.56% 9. 80% 12.89% 13.7%
4 DNA
Tab.4 Sequence analysis of the methylated sites in strawberry
E
( bp) E/HM (%)
EO0+AAG PREDICTED:  Fragaria  vesca  subsp.vesca  uncharacterized
a 201 XM004288708. 2 94 6e~65
HMO00+CAC LOC101306087 ( LOC101306087) mRNA
E00+AAG PREDICTED: Fragaria vesca subsp. vesca dihydropyrimidine dehy—
b 268 XM004299462. 2 98  4e~49
HMO00+CAC drogenase NADP( +) ( LOC101301107) mRNA
EO0+AAG PREDICTED:  Fragaria vesca  subsp. vesca  uncharacterized
c 315 XMO011461509. 1 97  9e~130
HMO0+AGA LOC105350106 ( LOC105350106) mRNA
E00+AAG PREDICTED: Fragaria vesca subsp. vesca L—ascorbate oxidase homo—
d 196 XM00493256. 2 99  8e~79
HMO0+AAG log ( LOC101297617) mRNA
E00+AAG PREDICTED:  Fragaria vesca  subsp. vesca  uncharacterized
e 196 XMO011461355. 1 97  Te~40
HMO0+AAG LOC101315407 ( LOC101315407) mRNA
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