
This research is about a plant enzyme and its 
role in the process that makes starch in develop-
ing  cereal  seeds.    Starch  provides  70%  of  man’s  
daily calorific intake and is widely used in food 
and non-food applications.  Starch phosphory-
lase (Pho) is an enzyme that causes a reaction 
where glucose units are added or removed from 
starch granules in plant cells.   

This study looked specifically at Pho1, which is 
located in amyloplasts of plant cells, which is 
the cell structure where starch is made.  This re-
search was done to understand whether Pho1 has 
a role in starch synthesis in developing wheat 
endosperm.  The role of Pho1 was thought to be 
in recycling of glucosyl units released from de-
gradative products back into starch synthesis.  

An enzyme, starch phosphorylase (Pho), 
was tested to see if it could have a role in 
starch synthesis in developing wheat 
plants.  During starch synthesis the activity 
levels of Pho1, the messenger RNA and the 
corresponding protein increased.  This indi-
cates that Pho has a role in starch synthesis.  
There are two mechanisms proposed to ex-
plain how Pho1 could be involved in starch 
synthesis.  Both involve transferring a glu-
cosyl unit that could be recycled back into 
starch synthesis.  
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Producers of starchy crops can use this re-
search to stay current on the work being done to 
understand starch synthesis in cereals. 

Consumers can benefit from the outcomes of 
this research, as it could lead to improved wheat 
production with a higher starch energy content.  

The role of Pho1 enzyme in starch   
synthesis in wheat  

The researchers grew spring wheat and removed 
the endosperms from the developing wheat.  En-
dosperm is the tissue found in seeds that pro-
vides nutrition to the seed in the form of starch.   
Amyloplasts were extracted from the endosperm 
for testing.  They measured the activity of en-
zymes and investigated the molecular expression 
of the Pho1 enzyme.  In wheat, the Pho1 enzyme 
is referred to as TaPho1.  
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The researchers found a positive link between 
the expression of Pho1 and starch synthesis.  
First, the researchers observed Pho activity in 
the amyloplasts.  They were able to confirm 
that all the Pho activity was that of Pho1 and 
not any other form of the Pho enzyme.  This is 
the first direct evidence of Pho1 activity in the 
endosperm tissue of wheat.   

The researchers isolated the DNA sequence 
(which is the genetic code) for TaPho1 from a 
wheat endosperm cDNA library.  The DNA 
sequence can be used to recognise the messen-
ger RNA levels in the tissue.  The TaPho1 
protein was also measured using antibodies 
specific to that protein.  During starch synthe-
sis, the protein content, messenger RNA, and 
activity levels of TaPho1 increased.  These 
increases provide evidence that Pho1 has a 
role in starch synthesis.   

Two mechanisms are proposed for how Pho1 
could be involved in starch synthesis.  Both 
involve removing a glucosyl unit (Glc1P) that 
could be recycled back into starch synthesis 
(as outlined in figure from the research paper).  

W hat did the researchers find?  
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