Proceedings of the 50th Italian Society of Agricultural Genetics Annual Congress
Ischia, Italy — 10/14 September, 2006
ISBN 88-900622-7-4

Poster Abstract — C.26

CRY-DASH GENE IS UNDER THE CONTROL OF THE CIRCADIAN
CLOCK MACHINERY IN TOMATO

P. FACELLA*, L. LOPEZ*, A. CHIAPPETTA*** M. B. BITONTI**, G. GIULIANO**,
G. PERROTTA*

*) ENEA, Trisaia Research Center, , S.S. 106 Jonica 75026 Rotondella (MT), Italy
**) ENEA, Casaccia Research Center— Km 419,500 P.O. Box 2400, 00100 Rome, Italy
***) Dipartimento di Ecologia, Universita della Calabria, 87036 Arcavacata di Rende (CS), Italy

tomato, photoreceptors, cryptochromes, gene expression, diurnal and circadian rhythms

The ability of plants to respond to light is achieved through a number of photoreceptor families,
which include red and far-red light sensing phytochromes (PHY) and blue-light specific
phototropins and cryptochromes (CRY).

Cryptochromes are flavoproteins that share structural similarity to DNA photolyases but lack
photolyase activity. Although originally identified in Arabidopsis, the cryptochromes have now
been found in bacteria, plants and animals. Most cryptochrome proteins, with the exception of
CRY-DASH (or CRY3), are composed of two domains, an amino-terminal photolyase-related
(PHR) region and a carboxy-terminal domain of varying size.

In Arabidopsis, three cryptochrome genes (CRY1, CRY2 and CRY-DASH) have been described
so far. Plant cryptochromes play an important role in several blue light-regulated developmental
processes such as de-etiolation, flowering and flavonoid biosynthesis. CRY1 and CRY2 are
intimately connected with the circadian clock machinery: CRY1 and CRY2 transcript levels are
regulated by the clock and the encoded proteins seem to be involved in the input to the clock.

In tomato (Solanum lycopersicum), three cryptochrome genes have been discovered and
analysed in detail so far: two CRY1-like (CRY1a and CRY1b) and one CRY2 genes. The use of
transgenic and mutant lines have shed light on the role of tomato cryptochromes in seedling
photomorphogenesis, flavonoid and carotenoid accumulation, adult development, fruit pigmentation
and flowering.

We report the characterization of an ORF of tomato which shares high similarity with
Arabidopsis CRY-DASH. The tomato CRY-DASH mRNA is expressed in both seeds and adult
organs and cycles in a light-dependent way during the day, with a peak of expression at dusk. Its
transcription pattern is altered in a cryla mutant and in a transgenic CRY2 overexpressor (CRY2-
OX). In plants transferred for 24 hours of continuous light, the CRY-DASH transcript still maintains
its cycling rhythm, suggesting that it is controlled by the circadian clock machinery.



