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Light signals perceived by phytochromes (Phys) and crypto-
chromes (Crys) play key roles in plant growth and development
and in photoperiod dependant process such as flowering, tuber-
ization, seasonal growth cessation and dormancy. The integration
of the light signals with the endogenous circadian oscillator
provides plants with a mechanism to monitor changes in photo-
period or day-length. In a recent report, we established that in
Vitis vinifera L. cv Thompson Seedless, photoperiod drives the
entrance of buds into endodormancy (ED) and modifies the
expression of VvPHYA and VwPHYB transcripts in grapevine
leaves, suggesting that both VoPHY5s could play crucial roles in
SD-induced transition of bud into ED. Here, we aimed to estab-
lish whether the transition of grapevine buds into ED is a mere
consequence of a decision taken in the leaf or whether the bud
responds by itself to photoperiod. Results show that in defoliated
grapevine canes, bud-ED development is delayed compared with
non-defoliated control canes, and that under LD-photoperiod
both VoPHYA and VuPHYB transcripts are highly expressed in
grapevine buds, whilst under SD-photoperiod both VoPHYs are
downregulated and expression can not be detected. Overall, the
results suggest that grapevine bud behaves as semi-autonomous
organ in sensing the photoperiod signal, and that VoPHYA and
VoPHYB gene expression is differently regulated by photoperiod
in leaf and bud of grapevines.

Introduction

Photoperiod, the length of the light period changes according
to geographical latitude in a strictly predictable manner during the
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progression of the season, making it a reliable source of informa-
tion for the timing of developmental events in living organisms.!?
To capitalize this situation, plants evolved systems to monitor
photoperiod by means of photoreceptors, Phys and Crys, which
through the interaction with circadian clock regulates the expres-
sion of key genes that control the production of systemic signals.>©
Time of flowering is one of the most prominent processes regulated
by photoperiod, nevertheless a wide variety of other developmental
process like stem elongation, bud-dormancy, tuberization, leaf
growth and axillary branching are also under photoperiodic regula-
tion.!” In grapevines, bud-ED is induced exclusively by decreasing
photoperiods’10 and because of that in the tropic, under constant
photoperiod, grapevine buds do not enter into ED and behave as
an evergreen tree that growth continuously throughout the whole
year.!! These features make SD-induced transition of grapevine
buds into ED a good model for studying molecular events involved
in photoperiodic dependent processes.

Phytochromes and the Photoperiod Signal

Phys play a crucial role in the perception of photoperiod. For
example, poplar responds to SD-photoperiod with a PHYA medi-
ated cessation of growth, terminal bud set and dormancy.lz’13 It
has been shown that overexpression of oat PHYA in hybrid poplar
(P tremula x P tremuloide) considerably alters its growing habit,
and transgenic poplar does not respond to SD-photoperiod and
continues growing without setting buds and entering into ED
under that photoperiodic conditions.!? In a recent report, we
established that photoperiod in Vitis vinifera cv Thompson Seedless
drives the entrance of buds into ED and modifies the expression of
VvPHYA and VoPHYB transcripts in grapevine leaves, suggesting
that both VoPHYs play a crucial role in SD-induced transition
of bud into ED.!? It is generally accepted that photoperiod is
perceived in the leaf and that a leaf-produced signal is transmitted
towards the apex.? However, in a recent report it was suggested on
the basis of grafting experiments, that the apex itself could respond
to photoperiod, and that a combination of signals including those
generated in the leaves and others generated within the apex itself
are responsible for the photoperiodic response.'4 Here, we demon-
strate that in defoliated grapevine canes, the entrance of buds into
ED is delayed during the season in relation to non-defoliated

2009; Vol. 4 Issue 7



Photoperiod regulates differently VvPHYs in leaves and buds of grapevines

control canes (Fig. 1). Thus, while in

control plants the critical day-length for 60

the transition of buds into ED occurs
within the second half of January, in

defoliated canes the period of transition 50 1
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extends and shifts towards shorter day-
length. This result indicates that the
bud by itself responds to photoperiod,
and therefore, VoPHYs should express
within the bud-tissue.

Expression of VvPHYA and VvPHYB
Transcripts in Grapevine Buds

The expression of VvPHYA and
VoPHYB transcripts was analyzed by
semi quantitative RT-PCR in grape-
vine buds before, during and after the

critical day-length for the transition
of buds into ED, as defined previ-
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ously.!® The result shows that both

VwPHYs are highly expressed under Dec
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LD-photoperiod, however, under
SD-photoperiod its expression is down-
regulated and it is not detected (Fig.
2). These results contrast with those
obtained in grapevine leaves,!? in which
both VvPHYs are highly expressed

under SD-conditions. Moreover, in grapevine leaves the expression
of both VoPHYs oscillates with a daily rhythm under LD condi-
tions, while under SD conditions the oscillation disrupts and both
transcripts express uniformly at high levels. Although we have not
analyzed yet the daily expression profile of VoPHYA and VvPHYB
under different photoperiod in grapevine buds, preliminary results
indicates that photoperiod regulates VoPHYA and VoPHYB expres-
sion differentially in grapevine buds and in grapevine leaves. Since
as it is shown here, the expression of both VuPHYs is not detected
under SD-photoperiod in grapevine buds, while in grapevine leaves
under similar photoperiod conditions, both VoPHYs are highly
expressed.!? The downregulation of VoPHYA and VoPHYB expres-
sion under SD-photoperiod suggests that buds become isolated
from light signals once they enter into ED, and therefore, the devel-
opment of the whole ED program occurs independently of light
signals. Therefore, it is reasonable to envisage that downregulation
of VoPHYA and VvPHYB expression by SD-photoperiod could be a
signal for the entrance of buds into ED, since in Arabidopsis it has
been demonstrated that most light responsiveness genes are mediate
by PHYA or PHYB.'> Hence in the absence of PHY5 expression bud
transcriptome could be highly modified and metabolism depressed,
favoring thus a recess stage characteristic of bud-ED.
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Figure 1. Increases in BRs, as function of season progression in buds of control and defoliated canes of
Thompson Seedless grapevine grown in Santiago of Chile (33°34'S). BRy is a parameter that measures
the depth or intensity of bud-dormancy in single node cuttings under forcing conditions. Bar represent
standard deviation in BRs, values.
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Figure 2. Expression analysis of VWPHYA and VvPHYB transcripts in grape-
vine buds before, during, and after the critical day-length for transition of
buds into ED in Santiago of Chile (33°34'S). Analysis was performed by
semi-quantitative RT-PCR using WACTIN gene as control.
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