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A E H Molecular and genetic studies of the plasmodesma formation in sugar
translocation pathway in Arabidopsis thaliana: Photoassimilate translocation
1s promoted by constructing plasmodesmal connections in Arabidopsis

grown under increased atmospheric CO, concentration
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Sucrose, the primary assimilate by photosynthesis, is translocated from source leaves to sink organ via the phloem.
Phloem loading involves apoplastic pathways that regulated by sucrose transporters (SUC2, SWEETI2 and SUT4) and
symplastic pathways, which depend on plasmodesmal connections to the phloem or the companion cell (CC)-sieve
element (SE) complex. The intercellular communication via plasmodesmata plays an important role in cell-to-cell
transport. However, neither the molecular mechanisms of plasmodesmal formation nor the physiological significance
plasmodesmata for sugar translocation is well understood.

In this thesis, using T-DNA-tagged restricted sucrose exportl (rsxI) mutants of Arabidopsis thaliana, which
exhibited mature leaf—specific sugar accumulation, I reveals restricted photoassimilate translocation by comparing with
wild-type plants. Transgenic rsx/-2 plants expressing RSX1 fused with synthetic green fluorescent protein (RSX1-
sGFP) displayed colocalization with aniline blue stains for plasmodesma-associated callose in vasculature wall regions.
I also showed that suc2-5 rsx1-2 mutants show more diminished growth than did the suc2-5 mutants of an essential
sucrose transporter, suggesting that RSX1-dependent symplastic connections might also important for the growth of
suc2-5 mutants. Secondly, I evaluated that *CO,-photoassimilation and translocation significantly enhanced in 18-d-old
wild-type plants grown under high (780 ppm) CO, concentration. The transcript levels of sucrose transporter genes
suggested upregulation of SWEET12-SUT4-dependent apoplastic phloem loading in wild-type plants under high CO,
concentration. Furthermore, RT-PCR revealed that the transcript levels of RSX7 were upregulated in source leaves of
wild-type CO, plants under high CO, concentration. The number of aniline blue—stained spots increased in the midrib
wall of the first leaf. These results suggest that RSX1 is likely to promote plasmodesmal development in Arabidopsis

under an increased atmospheric CO, concentration, which then promotes efficient phloem loading of excess sugar.
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