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Background 

Since 2012, CRISPR-Cas9 has emerged as an efficient and powerful method for editing the genome of 
various organisms. However, the targeting capability and multiplex editing efficiency of currently 
offered CRISPR technologies are largely limited by the guide RNA expressing device. Higher 
organisms often employ complicated genetic networks with functionally redundant genes, allowing for 
the fine-tuning of cellular processes. Therefore, molecular tools with the improved capability and 
efficiency to simultaneously manipulate genes are of great value in both basic research and practical 
applications of genetic engineering. 
 
Invention Description 

The technology provides a general strategy and platform for precise processing and efficient 
production of numerous gRNAs in vivo from a synthetic polycistronic gene via an endogenous RNA 
processing system. The technology represents an improved method that facilitates robust genome 
editing at multiple loci. Methods could be used to improve many RNA-based multiplex technologies, 
including but not limited to CRISPR/Cas9-mediated genome editing and modifications (e.g., targeted 
mutagenesis, gene replacemenet, labeling), epigenome editing, RNA targeting, transcriptional 
modulation, and artificial microRNA mediated gene silencing. The disclosed methods may 
additionally be used for to insert exogenous DNA sequences into a predetermined location and/or 
target DNA sequences for knock-out or mutation via deletion. Composition of matter under claims 
includes RNA-guided genome editing vectors. Disclosed methods and compositions have a broad 
range application for small RNA expression and genome engineering, additionally including cell 
culture and animal models. 

 
Status of the Invention 

(Unpublished) experimental results demonstrate that numerous guide RNAs are processed precisely in 
vivo from a synthetic polycistronic gene, resulting in simultaneous editing at multiple sites throughout 
the genome. At this time, the inventors have demonstrated efficacy in rice, Arabidopsis and potato. 
 
Commercial Applications 

The presented invention is meant to enable efficient genome editing for academic and industry 
researchers. Included methods and compositions have a broad scope of application. Researchers may 
use this technology as a discovery tool, applying methods to further laboratory-based experiments. 
However, the technology may also be used to modify animal or plant traits, enabling the creation of 
novel genetically modified organisms. 


