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Identification of CIS-Acting promoter elements involved in the differential 
expression of 1-Aminocyclopropane-1-carboxylate (ACC) Synthase genes in 
Ethylene Biosynthesis in Rosa hybrida.

Phytohormone, ethylene plays an important role in growth and developmental processes including 
fruit ripening. Many forms of visual changes observed in rose flowers, including flower opening, 
petal senescence and changes in floral scent emission are correlated to ethylene levels. In the ethylene 
biosynthetic pathway, ACC synthase catalyzes the rate limiting step involving the conversion of 
S-adenosyl-methionine into ACC; which is, subsequently, converted into ethylene by ACC oxidase. 
Consequently, ACC synthase genes have been extensively investigated and are encoded by a multigene 
family in a variety of plants and also in Rosa hybrida as well; in which each gene is differentially expressed/
regulated in response to various internal and environmental cues. Expression of these genes is primarily 
regulated at the transcription level. Molecular basis of this differential expression pattern remains to be 
established. In the present study, we have taken a computational approach using PLACE and AGRIS data 
bases to analyze the promoter regions, encompassing 1000bp up-stream of the start codons of R. hybrida 
ACC synthase genes for cis-acting elements/motifs that may be involved in the binding of transcriptional 
regulatory proteins, on the assumption that commonalities of cis-regulated elements in the promoters 
of each gene are related to their expression response to a particular signal. Some of the ethylene-related 
and other cis-elements/motifs have been identified. We find that the relative positions of these common 
regulatory elements vary among various promoters of ACC synthase genes suggesting that, in addition 
to motif specific transcription factor binding, protein-protein interactions among transcription factors 
may be another important factor(s) in determining differential gene regulation. (Supported by Tagawa 
Greenhouses, Inc, Brighton, Colorado).
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