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Summary
Genetic Engineering of Cellulase Genes into Nitrogen-fixing Bacteria

The original aims of this project were: 1) to clone a number of different cellulase genes from cellulose-degrading soil bacteria; 
2) to refine the size of the DNA fragments carrying the cellulase genes and join them together into so-called cellulase gene 
cassettes, and 3) to introduce the various cellulase gene cassettes into a number of different nitrogen-fixing (diazotrophic) soil 
bacteria. The ultimate objective of this research program is to determine whether the introduction of cellulose-degrading 
properties into diazotrophic bacteria will allow them to utilize the cellulosic components of crop residues (such as wheat 
stubble) as a source of energy for improved nitrogen fixation. Details of the background and experimenta plan are outlined in 
the original research proposal.

In summary, we have cloned eight different cellulase-encoding genes from three different species of soil bacteria. Three of 
these genes have been manipulated in vitro to generate a series of six different cellulase gene cassettes. Each of the cellulase 
gene cassettes determines the production of the three types of cellulase enzyme when introduced into nitrogen-fixing 
species of Azospirillum, Azotobacter and Pseudomonas  bacteria. Derivatives of Azospirillum, containing two of the cellulase 
gene cassettes, show increased levels of nitrogen fixation when grown in the presence of the hemicellulose xylan. We are 
continuing to pursue this objective at the present time. Several of the cellulase gene-containing Azospirillum and Azotobacter
derivatives were also shown to utilize cellobiose as an energy source for nitrogen fixation. While these preliminary results are 
encouraging, further work will be required in order to achieve the ultimate objective of improving biological nitrogen fixation 
by introducing cellulose-degrading properties into diazotrophic soil bacteria. We are continuing to pursue this objective at 
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the present time.

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. 
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.
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