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Chop & Glow
In this lab, students learn how and why scientists 
at the Allen Institute use CRISPR/Cas9 to generate 
populations of cells with fluorescent organelles 
and cell structures. Students walk through 
a hands-on lab protocol where they use the 
CRISPR/Cas9 machinery to cut or “chop” DNA 
samples. Students analyze their samples by 
using gel electrophoresis and observe how real 
populations of cells from the Allen Institute “glow” 
under fluorescent microscopes.  

This activity includes a protocol developed by 
miniPCRbio. 

Fluorescently tagged stem cells edited & 
imaged at the Allen Institute

Grade levels: 10th - 12th grade 

Total field trip time: 3 hours 30 minutes 

Recommended pre-lab teaching:  

• An introduction to the steps of protein synthesis (transcription and translation) 
• Difference between DNA & RNA 
• DNA & RNA base pairing rules 
• Note: It is not necessary to have covered CRISPR/gene editing prior to this lab 

Learning objectives:  

• Determine how gRNAs and Cas9 work together to target and cut specific DNA sequences  
• Test how different guide RNAs affect the function of the CRISPR/Cas9 system 
• Apply an understanding of the CRISPR/Cas9 system to how Allen Institute scientists generate 

populations of cells with different organelles fluorescently tagged 
• Analyze real populations of stem cells from the Allen Institute using fluorescent microscopes 

Lab skills: 

• Operate a micropipette 
• Use the real Cas9 enzyme to cut DNA 
• Load the wells of an agarose gel and analyze the gel using electrophoresis 
• Follow a lab protocol that uses multiple reagents and incubation steps 
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