
Targeting insects using novel inhibitors of 
development and physiology 

 

Dr Sassan Asgari  

The University of Queensland 
 

Project Number: VG11000    



 
VG11000 

This report is published by Horticulture Australia Ltd to pass 
on information concerning horticultural research and 
development undertaken for the vegetables industry. 

The research contained in this report was funded by 
Horticulture Australia Ltd with the financial support of the 
vegetables industry. 

All expressions of opinion are not to be regarded as 
expressing the opinion of Horticulture Australia Ltd or any 
authority of the Australian Government.  
  
The Company and the Australian Government accept no 
responsibility for any of the opinions or the accuracy of the 
information contained in this report and readers should rely 
upon their own enquiries in making decisions concerning their 
own interests. 
   

ISBN 0 7341 3178 X 
 
Published and distributed by: 
Horticulture Australia Ltd 
Level 7 
179 Elizabeth Street 
Sydney  NSW  2000 
Telephone: (02) 8295 2300 
Fax:   (02) 8295 2399 
 
© Copyright 2013 
   
   
 



  
 
 
 
 
 

 
 
 

Final Report 
 

 
 
 
 

Targeting insects using novel inhibitors of development and 
physiology 

 
HAL Project No: VG11000 

 
 

(25 June 2013) 
 

 
 
 
 
 

Stephen Fletcher, Bernie Carroll & Sassan Asgari 
The University of Queensland 

 

 



HAL Project No: VG11000 
 
Project Leader: Assoc. Prof Sassan Asgari 
      School of Biological Sciences 
      The University of Queensland 
      St Lucia QLD 4067 
      Tel: (07) 336 52043 
      Fax: (07) 336 51655 
      Email: s.asgari@uq.edu.au 
 
Chief Investigators: Stephen Fletcher, Prof. Bernie Carroll 
 

This final report provides all the experimental procedures and results obtained from the HAL-
funded project VG11000 “Targeting insects using novel inhibitors of development and 
physiology”. 
 
This project has been funded by HAL using the Vegetable Industry Levy and matched funds 
from the Australian Government. 
 
Date of report: 25 June 2013 

Disclaimer: 
 
Any recommendations contained in this publication do not necessarily represent current HAL 
Limited policy. No person should act on the basis of the contents of this publication, whether 
as to matters of fact or opinion or other content, without first obtaining specific, independent 
professional advice in respect of the matters set out in this publication. 
 
 
 
 
 
 

                                         
 



Media Summary 

A group of small ribonucleic acids (RNAs), known as microRNAs (miRNAs), have been found to 
play significant roles in the biology of all multicellular organisms, including insects. They are 
naturally produced in animal and plant cells and control key biological processes such as 
embryogenesis, differentiation, development, immunity, etc by regulating expression of various 
genes. Disruptions in miRNA production or activities have been shown to lead to abnormal 
development and cancer. In this project, we aimed to explore the possibility of disrupting the 
function of miRNAs in key insect pests, the cotton bollworm Helicoverpa armigera and the 
diamondback moth Plutella xylostella, by feeding their larvae with artificial inhibitors of a selected 
group of miRNAs that are highly produced in the insects. These were tested by incorporating 
synthetic miRNA inhibitors into their diet or producing them in transgenic plant leaves using 
transfusion and transformation of model plants, Arabidopsis and cotton. Subsequently, insect 
development and survival was monitored. Results showed that the miRNA inhibitors could be 
successfully produced in plant tissues. Among the 11 miRNAs tested, only two of them affected 
larval survival. However, the results are preliminary and require further confirmation. In addition, 
there are tens of more miRNAs produced in insects that can potentially be targeted. This project 
was only a proof of concept research which successfully showed the possibility of over-producing 
miRNA inhibitors in plants that may affect insect development. As indicated, only a small number 
of miRNAs were tested here and therefore, the project can be expanded to test more miRNAs that 
can be targeted. In addition, the system can be optimized to produce higher quantities of the 
miRNA inhibitors compared to what was achieved in this pilot study. 


