
Designing highly functional and specific guide RNAs for knockout and achieving precise knockin 
using the homology-directed repair pathway

Introduction

crRNA functionality is position and sequence dependent

gelifesciences.com/dharmacon

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

Conclusions
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crRNAs that have high functionality scores show high 
editing efficiency

Figure 3. 

Using a single-stranded DNA donor template & 
HDR for knockin of a small insertion

Figure 5. A. Schematic of the EMX1 

detection assay (B) 
detect insertion of the restriction sites (C) 

= co-transfection.

Figure 6. 
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Figure 4. A. 

B. Target sites with 

Optimization of homology arm length & concentration 
for a single-stranded DNA donor for HDR

Comprehensive identification of mismatches & gaps 
is important for crRNA specificity

Cut site

GGGGAGGACATCGATGTCACCTCCAATGACTAGggtgggcaaccacaaacccacgagggcaga5' 3'
3' 5'

PAM

Gene 
editing (%) 12 27 53 HDR (%) 2 5 220 0

1 2 3EMX1 ////

co-TfX co-TfX

Donor template

GGGGAGGACATCGATGTCACCTCCAATGACAAGCTTGCTAGCggtgggcaaccacaaacccacgagggcaga5' 3'

Homology arm (30 nt) Homology arm (30 nt)

GGGGAGGACATCGATGTCACCTCCAATGACAAGCTTGCTAGCggtgggcaaccacaaacccacgagggcaga
CCCCTCCTGTAGCTACAGTGGAGGTTACTGTTCGAACGATCGccacccgttggtgtttgggtgctcccgtct

5' 3'
3' 5'

HDR edited locus

+

HindIII NheI

HindIII NheI

CCCCTCCTGTAGCTACAGTGGAGGTTACTGATCccacccgttggtgtttgggtgctcccgtct
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Target/Off-target Sequence PAM

Intended target GGTCATCTGGGAGAAAAGCG TGG

GGTCCTCTGGGAGAAAAGACG CAG

GGT-ATCTGGGAGAAAAGCA TGG

GGTC-TCTGGGAGAAAAG-G AAG
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m = mismatch
- = gap
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Figure 2. 
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Figure 1. A.

B. PSMD7 and VCP, known 
C.  PSMD7 and VCP 
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Figure 7. ' ' homology 
ACTB, and 

generate the donor plasmid. B. 

Insertion of fluorescent reporter on N-terminus of ACTB 
using HDR

insertion site

1 kb 5' Homology arm

Primers for 5' arm
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tGFP
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High-scoring crRNAs
93% achieve indels > 40%

Low-scoring crRNAs
33% achieve indels > 40%

C. Target OT1 OT2 OT3


