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Genetic programs expressed during the late stages of zygotic embryogenesis are involved in 
seed longevity, basal thermotolerance and desiccation tolerance. In sunflower one of such 
programs is controlled by Heat Shock Factor A9 (HaHSFA9) (1, 2). We will present 
functional evidence for the implication in the same program of additional transcription 
factors, as HaDREB2 (3), which was previously identified as a peculiar drought-responsive 
element-binding factor 2 (DREB2). When HaDREB2 and HaHSF A9 were conjointly 
overexpressed in tobacco seeds, we observed positive effects on seed longevity, beyond those 
observed upon overexpression of HaHSF A9 alone. Such additional effects are accompanied 
by a subtle enhancement ofthe accumulation of subsets of small heat stress proteins (sHSP) 
that belong to the CI and cn cytosolic classes. However, no functional interaction between 
HaDREB2 and HaHSF A9 was observed when both factors were conjointly overexpressed in 
vegetative tissues. Tolerance to severe dehydration, and heat stress protein accumulation, was 
not altered in this case beyond what obtained only with HaHSF A9. This suggests that 
additional transcription factors could be required for the functional interaction between 
HaDREB2 and HaHSFA9. The HSFA9 program would be modulated by other factors that 
either could be seed-specific or accumulate in limiting amounts in vegetative tissues. We will 
show that a different, class A, HSF interacts with HaHSF A9 and synergistically activates 
sHSP gene transcription. This second HSF could thus be a positive modulator of the HSF A9 
programo We are also characterizing a transcriptional repressor that interacts with HaHSF A9 
and could negatively modulate the HSF A9 programo T arget genes of the HSF A9 program also 
encode mitochondrial and plastidial sHSPs. Thus, the integrity of different subcellular 
membranes and organelles, including mitochondria, could be protected during abiotic stress 
by the HSF A9 programo We wiIl discuss altemative possibilities for further genetic 
improvement of seed longevity, which our ongoing research would allow. 


