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Background 

In contrast to the microbial system, it is very difficult and inefficient to achieve successful gene targeting in 
plants. This is largely due to the low frequency of homologous recombination.  Although zinc finger nuclease 
(ZFN) and transcription activator-like effector nuclease (TALEN) have been developed to increase the 
efficiency of gene targeting or genome editing in plant and animal systems, more straightforward and precise 
methods to edit the plant genome are much needed for functional genomics and crop improvement. 
 
Invention Description 

The Penn State inventors have successfully demonstrated the genetic modification of plants by RNA-guided 
genome editing with applications to monocot and dicot commodity crop species.  The inventors have developed 
two classes of vectors and relevant methods for precisely editing the plant genome and producing genetically 
modified, non-transgenic crops. The first class of vectors allows transient expression and genome editing in 
plant protoplasts, tissue cultures or plant tissues. Precise editing and targeted mutation of the OsMPK5 gene in 
rice, a model crop, was confirmed by DNA sequence analysis with estimated mutation efficiencies of 3-8%. The 
second class of vector is designed for the Agrobacterium-mediated transient expression and stable 
transformation.  The use of either class of vectors can lead to the production of non-transgenic, but genetically-
modified plants or crops. In combination with different donor DNA fragments, the invention will be useful for 
modifying one or more agronomic traits for genetic improvement of the desired plant.  Since the gene targeting 
specificity in this system is based on nucleotide pairing rather than the protein-DNA interaction, this invention 
offers a much simpler, more specific and more effective method for plant genome editing than ZFN or TALEN. 
 
Status of Invention 

The subject invention offers the promise of reducing the costs to produce new generations of genetically 
modified crops with various improved agronomic traits, such as herbicide resistant, disease resistant, abiotic 
stress tolerance, superior crop quality and high yield. The inventors continue to conduct follow-on research on 
rice and other plant species. A provisional patent application has been filed and a manuscript is under review by 
the Proceedings of National Academy of Sciences USA. 
 


