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Abstract:

Dormancy release and bloom time on sweet cherry (Prunus avium L.) cultivars depend on
the environment and the genotype. The knowledge of these traits is essential for cultivar
adaptation to different growing areas, and to ensure fruit set in the current climate change
scenario. In this work, a major sweet cherry bloom time QTL (gP-BT1.1™) spanning 327
Kbps at bottom of chromosome 1 (Calle et al. 2020) was scanned for candidate genes using
the ‘Regina’ sweet cherry reference genome. Six MADS-box genes, orthologs to DAM
(Dormancy associated MADS-box) genes of other Prunus species, were identified as
candidate genes for bloom time regulation (PavDAMS). To investigate intra-specific
variation of PavDAMSs, 13 sweet cherry genome sequence reads (Ono et al. 2018) from
cultivars with contrasting chilling requirements and bloom times were then mapped to the
sweet cherry reference genome. A high level of protein sequence conservation was observed
(98.8-100%). Additionally, a higher variability and several structural mutations were
identified in the low-chilling and extra-early blooming cv. ‘Cristobalina’. Specifically, a
large deletion (694 bp) upstream of PavDAML1, and various INDELs and SNPs in contiguous
PavDAM4 and -5 UTRs were identified in this cultivar. PavDAM1 upstream deletion include
several cis-acting motifs, potentially involved in PavDAM expression. Also, the structure of
a non-coding gene expressed in late-blooming cultivars seems truncated in ‘Cristobalina’.
Additionally, PavDAM4 and -5 UTRs mutations revealed different splicing variants in
PavDAMS5. The results indicate that the regulation of PavDAMSs expression and post-
transcriptional regulation in ‘Cristobalina’ may be altered due to structural mutations in
regulatory regions. Previous transcriptomic studies showed differential expression of
PavDAM genes during dormancy in this cultivar. Together, the results indicate that
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‘Cristobalina’ shows significant amino acid and structural mutations in PavDAMSs, which
correlate with low-chilling and early bloom phenotype, but the direct implication of these
mutations remains to be determined. The presence of these mutations and their association
with low-chilling and early-blooming was confirmed in a segregating population and in a
cultivar collection, and markers were designed for selection breeding.

Key words: Prunus avium, dormancy, low-chilling, bloom time, DAM, mutation, expression.

Acknowledgments: This work has been funded by ‘Ministerio de Ciencia e Innovacion’
‘Agencia Estatal de Investigacion (AEI)’ (project PID2019-103985RR-100); ‘Instituto
Nacional de Investigacion y Tecnologia Agraria y Alimentaria’ (INIA) (projects RTA2015-
00027-00-00 and RFP2015-00015-00-00); and FEDER funds. A. Calle was funded by

‘Gobierno de Aragon’.

References: please follow the examples below

Calle, A, Cai, L., lezzoni, A. and Wiinsch, A. (2020). Genetic dissection of bloom time in low chilling sweet
cherry (Prunus avium L.) using a multi-family QTL approach. Frontiers in Plant Science, 10:1647.

Ono, K., Akagi, T., Morimoto, T., Winsch, A., and Tao, R. (2018). Genome resequencing of diverse sweet
cherry (Prunus avium) individuals reveals a modifier gene mutation conferring pollen-part self-
compatibility. Plant Cell Physiology, 59, 1265-1275.

57



