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genetics of apple has been elucidated through analysis of EST data available in public databanks and 
apple genes with potential roles in its flower development have been identified. 
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Efficient breeding of fruit trees such as apple is limited by the long period of juvenility lasting several 
years. During recent years, many factors controlling the transition period from juvenile to adult stage 
were identified, mainly using the model plant Arabidopsis thaliana. Several genes such as LEAFY (LFY), 
APETALA1 (AP1), TERMINAL FLOWER 1 (TFL1), and FLOWERING LOCUS T (FT), which control 
flowering time, have been isolated from Arabidopsis. The MdTFL1 protein is homologous to TFL1 of A. 
thaliana which suppresses the floral meristem identity genes LFY and AP1 and maintains the 
inflorescence meristem. We used an RNAi approach to induce post-transcriptional gene silencing of the 
MdTFL1 gene in order to reduce the juvenile phase in apple. A binary vector was constructed which 
contains a constitutively expressed nptII gene and a hairpin RNA homologous to the coding sequence of 
MdTFL1. The vector was used to transform the apple (Malus domestica Borkh.) cvs. `Elstar`, `Pinova`, 
`Holsteiner Cox` and `Gala` via Agrobacterium tumefaciens- mediated gene transfer. Regenerated shoots 
were proven for transgenity by PCR, Southern blot and RT-PCR. Quantitative real time PCR analysis 
showed that the expression of MdTFL1 was markedly reduced in transgenic lines compared to non-
transformed control plants. Furthermore we studied the mRNA transcript levels of possibly affected 
flowering genes of apple. Some of the plants started to flower six month after the transformation under in 
vitro conditions. The plants were recently transferred to the greenhouse. Results of molecular analyses as 
well as flower development and morphology, pollen viability and probably fruit set will be presented.  
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Flowering is a major issue for fruit trees. Prunoidea is an important sub-group of Rosaceae, a family of 
fruit trees with high economic importance. It is known that circadian clock regulates many aspects of 
development, including photoperiodic induction of flowering. Almond is the fruiting tree with earlier 
blooming time which may compromise fruit set due to frost or to reduced pollinator availability. In fruit 
trees, knowledge about the molecular basis of flowering is still scarce. This is in part because of the 
difficulty to obtain mutants or transformed plants of Rosaceae species, which obliges to estimate gene 
function from comparisons with genes characterized in model plants. Following our previous research in 
the molecular basis of almond flowering, in which we could identify and map a number of genes 
putatively involved in such development (i.e. MADS1, 2 and 3) we are extending our study to cover 
additional genes and to perform functional analysis in a heterologous species (Arabidopsis). The full-
length sequences of the MADS genes were individually cloned in GATEWAY® vectors under the 
control of a double 35S promoter and with GFP as reporter gene. Transgenic Arabidopsis plants were 
obtained by floral dipping and homozygous plants are being phenotypically analyzed. Additionally, new 
gene sequences were recently isolated from genomic DNA of almond in vitro shoots, showing homology 
to cca1 and elf4, genes known in Arabidopsis as putatively involved in the regulation of the circadian 
clock. The full-length of these fragments is being obtained and data will be presented.  


