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Introduction
•Two ways of gene-editing

Experimental steps: Determining Gene Targeting Efficiency

Conclusion

Application of Gene-editing[1]

• Gene therapy
• Transgenic animals
• Gene labeling

• Targeted transgenic 
addition

• Study gene function with 
stem cells

Future work
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CRISPR Cas9 Off-target[2]

Cleavage of non-specific sequences

• Off-target mutation in the human cells

• Gross chromosomal deletions between two cut sites

Project Purpose
To Reduce off-target effects in genome-editing 
• Confirm efficiency of on-target cleavage
• Identify potential off-target cleavage sites

• Examine further off-target cleavage 
• Investigate the effect of cell types
• Redesign guide RNAs to reduce off-target cleavage

Target gene 

Deactivation Changing 
a sequence

• Achieved the high level of on-target modification 
• Determined the on-target and off-target gene 

modification

① T7 Endonuclease I [3]

𝑓 =
𝑐𝑢𝑡

𝑐𝑢𝑡 + 𝑢𝑛𝑐𝑢𝑡
% 𝑖𝑛𝑑𝑒𝑙 = 1 − 1 − 𝑓 × 100

② DNA sequencing

Phosphorylation SequencingLigation

n = 1

• Efficiency of on-target cleavage • Gene modification with R-02 at on-target 
and off-target sites [5]
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On-target site
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Mechanism of CRISPR/Cas9

PAM

Tracer RNA

Guide RNA

Target

CRISPR/Cas9[1]

Pros

Simplicity
Efficiency 

Multiplexing

Cons

Off-target effect

Calculate percentage of gene targeting

Gene disruption Gene correction

• Left number : no. of reads
• Center number : the size of deletion (-) or 

insertion (+)

DSB


