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Summary
Micro RNA (miRNA) are small RNA strands that are involved in the regulation of gene expression, and thus act as secondary 
messengers. We aimed to identify 2 miRNAs, commonly found in plants, in phloem sap of wheat collected by aphid 
stylectomy.

We also aimed to identify by mass spectrometry, the profile of proteins found in the sap and compare the profiles between 
salt stressed and control barley plants.

Report Disclaimer
This document has been prepared in good faith on the basis of information available at the date of publication without any 
independent verification. Grains Research & Development Corporation (GRDC) does not guarantee or warrant the accuracy, 
reliability, completeness or currency of the information in this publication nor its usefulness in achieving any purpose. 
Readers are responsible for assessing the relevance and accuracy of the content of this publication. GRDC will not be liable for 
any loss, damage, cost or expense incurred or arising by reason of any person using or relying on information in this 
publication. Products may be identified by proprietary or trade names to help readers identify particular types of products 
but this is not, and is not intended to be, an endorsement or recommendation of any product or manufacturer referred to. 

Level 4, East Building | 4 National Circuit, Barton ACT 2600 | PO Box 5367, Kingston ACT 2604 | t. +61 6166 4500 | f. +61 2 6166 4599 | grdc@grdc.com.au | grdc.com.au

UHS10549

mailto:grdc@grdc.com.au
https://grdc.com.au/


Other products may perform as well or better than those specifically referred to. Check www.apvma.gov.au and select 
product registrations listed in PUBCRIS for current information relating to product registration.

Copyright
Grains Research and Development Corporation. This publication is copyright. Apart from any use as permitted under the 
Copyright Act 1968, no part may be reproduced in any form without written permission from the GRDC.

Old or Archival Reports (Projects that concluded in 2007 or earlier)
The information contained in these older reports is now several years old, and may have been wholly or partially superseded 
or built upon in subsequent work funded by GRDC or others. Readers should be aware that more recent research may be 
more useful for their needs. Findings related to agricultural chemical use are also potentially out of date and are not to be 
taken as a recommendation for their use.

Conclusions
Aphid sytlectomy, although an established way of obtaining pure phloem sap from cereal plants, when combined with highly 
sentivity tools of mass spectrometry and PCR, can be used to identify important molecules that act as messangers and 
regulatory molecules in a plants repsonse to environmental cues and physiological changes.

Recommendations
Further research is needed to expand the analysis of miRNAs and protein in the phloem sap of cereal plants under different 
environmental conditions, and at different developmental stages. The knowledge gained from these analyses could be 
further tested experimentally and any lead molecules incorporated into breeding strategies to exploit and enhance their 
beneficial effects in stress response.

Achievement/Benefit
Overview of project achievements

The presence of 2 miRNAs was successfully demonstrated in samples of 100 nanolitres or less of phloem sap collected from 
wheat plants by aphid stylectomy. To our knowledge, this is the first time that miRNAs have been shown to exist in the 
phloem sap of cereal plants and represents a significant step in our knowledge of the plant response to environmental 
stresses and stimuli.

Proteins were identified by mass spectrometry in similar samples of phloem sap collected from salt stressed and control 
barley plants. Expected and novel differences in the profiles of the identified proteins were found in the samples from salt 
stressed plants. This data represent an important resource for further targeted investigation of proteins in the phloem that 
may control responses in cereal plants to salt stress and other stresses.

Other Research
Many different applications to this technology are possible to investigate other important regulatory molecules that may 
travel along the vascular network of cereal plants. These include important sugars and metabolites, lipids, and metal/protein 
complexes. Some of these molecules under currently under investigation in the Stangoulis laboratory.
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