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In source leaves, before it enters sieve elements for long-distance transport, sucrose is 
transported from mesophyll cells to phloem cells of the minor veins. Sucrose is first effluxed 
from mesophyll cells to the apoplasm by sugar transport facilitators, then imported into the 
cytosol of the companion cells (CC) or the sieve elements (SE) by sugar transporters of the 
SUC/SUT family. In Arabidopsis thaliana, the uptake of sucrose from the apoplasm in the CC 
is mediated by SUC2. The suc2 mutants are impaired in phloem transport, which leads to an 
abnormal accumulation of sugars in source organs. Subsequently, the entry of sucrose into 
the SE occurs by diffusion from CC to SE through plasmodesmata. The NHL26 protein, a 
member of the NDR1/NHL family, is located in the plasmodesmata (PD) and the 
endoplasmic reticulum at the interface between SE and CC. Overexpression of NHL26 
impairs sugar loading, likely by an alteration of PD permeability at the SE/CC interface. This 
suggests that both apoplasmic and symplasmic pathways are involved in sugar loading. But 
the respective contribution  of each pathway remains unclear. 
 
We used a reverse genetic approach and created transgenic lines in which we specifically 
altered symplasmic or apoplasmic steps of sugar loading, either in minor veins or alongside 
the transport phloem. We observed that ectopic deregulation of SUC2 or NHL26 had various 
consequences on plant growth, transition from vegetative to reproductive stage, sugar 
transport and homeostasis, and seed filling. The expression of several genes involved in 
sugar transport and metabolism was impaired, although blocking apoplasmic and 
symplasmic pathways did not always have the same effect. These data raise new questions 
about the interplay between sugar transport, central metabolism, and phloem transport and 
about the  fine tuning between symplasmic and apoplasmic sugar loading  especially in plant 
tolerance to biotic or abiotic stresses. 
 
 


