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Introduction

During development, leaves undergo a transition from net carbon import to

export called the sink-source transition. We have previously shown that

epidermal cells on sink leaves allow free diffusion of molecules up to 50kDa

through their plasmodesmata whereas source leaf cells do not (Oparka et

al., 1999). This is correlated with a change in plasmodesmal structure from

a simple to branched architecture during tissue maturation (Roberts et al.,

2001). However, it remains to be determined whether the reduction in C
communication between maturing cells is a gradual or abrupt process.

The microprojectile bombardment technique used for the above study is

random and unpredictable, and observations of GFP mavement are not

‘reaktime’ as the cells only become visible several hours after

bombardment (Figure 1a-c). The recent development of PA-GFP, a

photoactivatable form of GFP (Patterson and Lippincot-Schwartz, 2002)

has enabled us to commence a reaHime, non-invasive study of cell-to-cell f

communication in maturing leaves. PA-GFP is a variant of EGFP Figure 1. Comparisn of microprojectile bombardment and photoactivation
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2\ Activation of PA-GFP in plants
PA-GFP-expressing cells were located
using high gain (e.g. T00V) with 488 nm
light. For imaging, the gain was reduced to
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Arabidopsis. PA-GFP moved out of the
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Movement in Nicotiana species as a function of leaf age

Extensive movement of PA-GFP from activated cells on the smallest infiltratable leaves was observed (Figures 3a and b) but it was restricted to the activated cell in the majority of

mature source cells (Figures 3¢ and d). Interestingly, as was observed with bombardment of pRTL2 . GFP, some mature cells allowed movement of PA-GFP into one or two

neighbouring cells (Figure 4a). This suggests that at any one time the plasmodesmata linking individual mature cells may be gated to allow free exchange of information.

Maovement of PA-GFP on source leaves was most commonly obsenved into and out of subsidiary cells adjacent to stomata (Figure 4b).
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Figure 3. PA-GFP mobility as a function of age
Activated PRA-GFP in N clevelsndl cells on the smallest infiltrelable leaves (sinks) moved within a few houwrs; image (b) was taken 4 hours

Figure 4. PA-GFP movement in source cells
irr & few cases, by 16 hows posi-aciivalion, some GRP movement did ocour in
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Summary

This work is preliminary but it demonstrates the
enormous potential of PA-GFP for non-invasive,
real-time studies of plasmaodesmal gating. Although
the correlation between the exact position of the
Si_I'IK-S_OUI'CE transition Efld the extent of GFP i R "7 92 16 1c "2 2a 3 3a ‘4 4a &b °5 3a 5b e
dlﬁUSIDr'l out Of pl:lotoadlvated cells has not yEt been ??:;aifim;ugnﬂim;l (RCHT in (a) and (b). and * in {c)) was datermined Immedately afer acivation (a) and 2 hours aler (b).
determined, it is |I|'(B'|y that even the youngest tissues The fluorescence of some sumounding cells was also measured (additional ROIs). The fluorescence of all activated cells decreased whill il
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(n'.e. source ﬁSSLIE.‘:]. The data suggest that the down- This work wars supported by the Scottish Executive and Fural Affairs Deparment.
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