






Fig. 10. TaSS4 can partially complement plant growth and starch granule morphology 
phenotypes of the Arabidopsis Atss4 mutant. (a) Rosette morphology of the wild type 
(Col-0), Atss4 mutant, and two independent transgenic lines expressing TaSS4 1B-YFP under 
the Arabidopsis Ubiquitin10 promoter in the Atss4 mutant background (ss4/pUBQ:TaSS4-
YFP). (b) Starch granules in chloroplasts observed using light microscopy for the plants 
shown in (a). Thin sections of young leaves of a 5- to 6-week old rosette were stained using 
toluidine blue and periodic acid/Schiff’s reagent. Bars = 10 µm. (c) Same as (b), but viewed 
under transmission electron microscopy. Bars = 2 µm.
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Fig. 11. Model of TaSS4 action in endosperm starch initiation. TaSS4 and TaBGC1 are 
required for the control of normal A-type granule initiation. We propose that they establish 
a single granule initial that serves as the preferred substrate of other biosynthesis enzymes 
for building an A-type granule. In the absence of the granule initial, the other biosynthesis 
enzymes begin to elongate other available substrates such as soluble 
maltooligosaccharides, which results in the initiation of an undefined number of granules. 
This leads to heterogeneity among amyloplasts, where most have multiple initiations 
(leading to a compound granule) and some have normal A-type granules. It is possible that 
some amyloplasts do not initiate any starch granule, but the prevalence of this is unknown. 
Abbreviations are SS – starch synthase, PHS – starch phosphorylase, BE – branching 
enzyme, DBE – debranching enzyme.
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