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Determination of DNA methylation and histone modification kinetic in regulatory regions of Dormancy Associated MADS-box gene 6 
(DAM6) in sweet cherry (Prunus avium) during bud dormancy release 

Abstract 
Bud dormancy release in Rosaceae depends on a minimum accumulation of chilling hours. DORMANCY ASSOCIATED MADS-BOX (DAM) genes are strong candidates for the regulation of bud growth cessation, dormancy maintenance and bud break. Epigenetic mechanisms appear to control the silencing of DAM6 in 
peach in a similar way to FLC (FLOWERING LOCUS C) in Arabidopsis during vernalization, proposing a similar regulation in dormancy. To better understand the molecular mechanism of dormancy release in sweet cherry (Prunus avium var. Bing); we isolated the promoter and first intron of DAM6. The kinetic of histone 
modifications and DNA methylation of this regions, in response to chilling hours (CH) accumulation, was studied in floral buds sampled weekly during the dormancy period on fall, winter, and spring.  

Short days 

DAM6 

Flowering 

Low temperatures 

Fig. 1: Possible regulation of DAM6 by short days and low 
temperatures. Short days induce  the expression of DAM6 
during autumn and winter, when growth cessation 
happens. On the other hand, the accumulation of low 
temperatures during winter inhibits DAM6, directly or 
indirectly, and flowering on spring can occur.  
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Fig. 2: Floral buds were sampled from 15 adults cherry trees weekly since early autumn, until 
flowering in early spring. The trees are located in INIA Rayentué experimental station, VI region, 
Chile (34° 19’ 17” S; 70° 50’ 4.2” W).  

Fig. 3: Chromatin immunoprecipitation (ChIP) analysis performed on floral 
buds. Crosslinking was made on fresh buds without cataphyll, followed by 
chromatin and DNA isolation. Later, DNA was sonicated in 200-2000 pb 
fragments and immunoprecipitated with monoclonal antibodies. Finally the 
crosslinking was reversed and precipitated DNA was analysed by PCR. 
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Fig. 6: Methylation pattern on DAM6 promoter and first intron from “Bing” floral buds that accumulated different chilling hours (CH) during dormancy. (A) The zones of the DAM6 gene analyzed with bisulfite are the first 207 pb of the promoter (PR1), and 359 
pb of the first intron + 18 pb of the second exon (E2), the arrows show the position of the primers used. (B) The controls used for the bisulfite treatment were the ATPase1 unmethylated gene and the pUC19 DNA with 100% of methylation in CG sites. (C) The 
methylations on almost all the cytocines of the promoter increased from 30.3 CH (0.94%) to 199.5 CH (10.58%) in fall, and then they showed a decrease until 746.5 CH (10.58%) in winter, where the same pattern repeats. (D) 75% of methylations on all the 
cytocines were observed at 1038 CH followed by a 13.08% at 1269 CH, reaching 0% at 1422 CH (flowering time). The graphs show the location of cytosines in the sequence of analysis (bars at the bottom), the number of clones analyzed (bars below the x-axis) 
and the percentage of methylation of each cytosine (bars above the x-axis). The colors represent the 3 context of cytosine methylation in plants (CG: red, CHG: blue, CHH: green).   
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Fig. 4: Bisulfite treatment for cytosine methylation analysis. Genomic DNA was isolated from floral buds of sweet cherry and later it was 
denaturated at 95ºC. During sodium bisulfite treatment, the unmethylated cytosines are converted to uracil, while the methylated ones remains 
the same. Later, through conventional PCR, the uracil is converted to thymine. Finally, the PCR products was cloned and 8 clones were sequenced 
for posterior analysis. 
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Fig. 5: Chromatin immunoprecipitation (ChIP) of the DAM6 gene from a pool of “Bing” floral buds that accumulated different 
chilling hours during dormancy. (A) The zones of the DAM6 gene analyzed were three regions of the promoter (PR1, PR2 and 
PR3), and the first intron + first exon (E1), the arrows show the position of the primers used for the conventional PCR analysis. 
(B) ChIP and semi-quantitative PCR analysis for total acetylation, H3K4me3 and H3K27me3 post-translational modifications, 
and for the histone variant H2A.Z at different chilling hours (30.3, 439.5, 746.5, 946.8, 1038 and 1422 CH). The levels of total 

acetylations, H3K4me3, H3K27me3 and H2A.Z were normalized with the presence of total H3 (Total input). H3K4me3 is a 
gene activating modification while H3K27me3 and H2A.Z are gene silencing histone modification and variant, 
respectively. 
 

Conclusions 
 

• Gene silencing signals: The presence of H3K27me3 in PR1 increases at 1038 CH, while the presence of the histone variant H2A.Z increases in PR2, PR3 and first intron at the same CH. These results are complemented with the presence of DNA methylations 
in the first intron at 1038 CH. 
 

• Gene activating signals: the presence of total acetylation decreases in PR1 and PR3 during chilling accumulation. While the presence of H3K4me3 decreases in PR1, it is not present in PR2 and first intron when flowering occurs at 1422 CH. These results 
complemented well with an absence of DNA methylations at bud break and flowering time. 

 
• The kinetic of post-translational modifications and DNA methylations are very dynamic across the time. 

 
• It is necessary  to perform a relative expression analysis of DAM6 to correlate the obtained results with gene expression. 
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