
Hypothetical three-step model for the involvement of Pho1 in starch biosynthesis in barley 

endosperm (S4 Fig).  

During the initial phase of barley endosperm development HvAGPPase is present with high activity 

[1]. Using ADP-glucose as a substrate, HvAGPPase produces G1P and thereby provides the substrate for the 

de novo production of linear α-1,4-glucans by HvPho1. Plastidial phosphoglucomutase might provide an 

alternative route for the production of plastidial G1P. HvBeIIa, which is also already present at 0 DAF (Fig. 

S2), uses those linear α-1,4-glucans as substrates to produce simple branched glucans. Alternative de novo 

sources of linear glucans could be also present. 

During the second stage of endosperm development (10 16 DAF), starch synthases could use the 

amylopectin like precursors produced by HvPho1 and HvBeIIa as glucan initiators for the production of starch 

granules. At this stage starch production increases dramatically [2]. Activity levels of HvAGPPase have been 

reduced several-fold at this point, thereby allowing accumulation of ADP-glucose via ADP-glucose 

pyrophosphorylase [1,2]. The role of HvPho1 might now be to assist the synthesis of starch by using the 

diminishing products of AGPPase, but with SSs already providing the main driving force.  

During the third step of endosperm development after 18 DAF, the specific activity of HvPho1 

decreases continuously. Starch elongation is now driven forward by the synthetic transfer of glucose residues 

by SSs producing substrates for branching and debranching enzymes. The predominant role of HvPho1 in 

this final stage of endosperm development could be glucan trimming to give rise to the ordered starch 

structure of the final starch granules [3] or could simply be the recycling of released linear 

maltooligosaccharides [4]. 
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