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Edit-R predesigned crRNA reagents offer improved function and specificity
• 

guide RNA designs
• The Edit-R specificity tool detects gaps and mismatches to avoid potential off-targets for increased specificity

Conclusions

GE, imagination at work and GE monogram are trademarks of General Electric Company. Dharmacon is a trademark of GE Healthcare companies. 
All other trademarks are the property of General Electric Company or one of its subsidiaries. ©2016 General Electric Company—All rights reserved. 
Version published January 2016. GE Healthcare UK Limited, Amersham Place, Little Chalfont, Buckinghamshire, HP7 9NA, UK

crRNAs that have high functionality scores show high 
editing efficiency

Figure 3. HEK293T-CAG-Cas9 cells were transfected with either high-scoring or low-scoring crRNAs (50 nM 
crRNA:tracrRNA) using DharmaFECT 1 transfection reagent (0.25 μL/well) in 96-well format. Gene editing efficiencies 
were determined using next-generation sequencing. 93% of the top 10 high-scoring crRNAs targeting ten different 
genes have > 40% indel formation and only 33% of the 10 lowest scoring designs have > 40% indel formation.

A. B.

Figure 2. 

post-transfection; an increase in EGFP fluorescence indicates functional knockout of the VCP gene resulting in 
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High-throughput assay for functional protein knockout

Figure 1. A.

(GFP signal). B. Synthetic crRNAs targeting PSMD7 and VCP, known components of the proteasome, show EGFP-
positive cells indicating functional protein knockout. C. crRNAs targeting PSMD7 and VCP resulted in high gene 

.

C.

High-scoring crRNAs
93% achieve indels > 40%

Low-scoring crRNAs
33% achieve indels > 40%

Figure 5. A. Potential off-target sites in the genome for any 

Gaps can exist in the crRNA or the DNA target strand. The novel 

B. Target sites with mismatches can lead to 

Cas9 were transfected with synthetic crRNA:tracrRNA (25 nM) 

Dharmacon specificity tool identified potential off-target (OT) 
sites containing mismatches and gaps in the RNA or the DNA 

dashes indicate gaps and underlined red nucleotides indicate 
insertions relative to the target DNA sequence. 

Comprehensive identification of mismatches & gaps 
is important for crRNA specificity
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High-scoring crRNAs correlate with stronger phenotypes
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Figure 4. Box plot representation of the functionality of crRNAs targeting BCL2L1, PLK1 or WEE1

Abstract

performing high throughput loss-of-function screens requires gRNAs that have consistently high functional knockout 
efficiencies. In order to understand the parameters affecting CRISPR-Cas9 gene editing efficiency, we systematically 
transfected synthetic tracrRNA and crRNAs targeting components of the proteasome into a reporter cell line in which 

efficiency using next-generation sequencing analysis. Our results demonstrate that high-scoring crRNAs have 

with our functionality algorithm to select and score highly specific and functional gRNAs for any given gene target. 

Figure 6. Schematic of how any given crRNA may differ with regard to its specificity and functionality. Our algorithm 

The optimal crRNAs balance functionality and specificity
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