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Zebrafish embryo microinjection
Ribonucleoprotein delivery using the  
Alt-R™ CRISPR-Cas9 System

Contributed by Jeffrey Essner, PhD, Associate Professor

Department of Genetics, Development, and Cell Biology, Iowa State University, Ames, IA, USA

The methods presented in this document has been provided by an IDT customer(s) who have used the  
Alt-R CRISPR-Cas9 System in their experiments. This document may serve as a starting point for using the  
Alt-R CRISPR-Cas9 System in similar model organisms but may not be fully optimized for your gene or application. 
IDT does not guarantee methods or any performance of such methods. IDT Application Specialists can only provide 
general technical support and troubleshooting support in relation to the methods outlined in this document.

Methods

1. Resuspend Alt-R crRNA and tracrRNA in Nuclease-Free IDTE Buffer to final concentrations of 100 µM each.

2. Mix the following components to create a 3 µM gRNA solution:

Component Amount (μL)

100 μM Alt-R™ CRISPR-Cas9 crRNA 3

100 μM Alt-R™ CRISPR-Cas9 tracrRNA 3

Nuclease-Free Duplex Buffer (IDT) 94

Final volume 100

3. Heat at 95ºC for 5 min.

4. Remove from heat, and allow to cool to room temperature (15–25ºC) on your bench top.

Note: the final concentration for the crRNA is 36 ng/µL and for the tracrRNA is 67 ng/µL.

5. Dilute Cas9 protein to a working concentration of 0.5 µg/µL:

Component Amount (μL)

10 µg/µL Cas9 protein 0.5

Cas9 working buffer  
(20 mM HEPES; 150 mM KCI, pH 7.5)

9.5

Final volume 10

http://www.idtdna.com
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6. Assemble the RNP complexes, for each injection:

a. Combine 3 µL of gRNA (from step 4) with 3 µL of diluted Cas9 protein (from step 5).

b. Incubate at 37°C for 10 min.

c. Allow to cool to room temperature.

7. Collect embryos at the 1-cell stage and inject 3 nL of RNP complex (from step 6).

Note: Dr. Essner typically injects at least 15 embryos for each target and includes 5 uninjected embryos 
as controls.

8. Check injected fish for obvious toxicity at the following time points after fertilization:

• 8 hr

• 1 day

• 2 days

• 4 days

9. Isolate genomic DNA at day 4 after injection using the NaOH method.

Note: Pool 5 fish into 1 tube. Include 3 tubes for each injection and 1 tube of uninjected fish for  
a control.

10. Run PCR specific for your targeted region.

11. Analyze PCR products on 2% acrylamide gels to estimate mutation efficiency.

This protocol was developed using a discontinued version of Cas9 protein (Alt-R S.p. Cas9 Nuclease 3NLS). 
The currently available product (Alt-R Cas9 Nuclease V3) has an improved NLS and should be directly 
substituted into this protocol at the same volumes and concentrations. IDT recommends using  
Alt-R™ S.p. Cas9 Nuclease V3 combined with the Alt-R CRISPR-Cas9 crRNA and tracrRNA to  
generate a ribonucleoprotein editing complex for high editing efficiency across most target sites.  
View the Alt-R CRISPR-Cas9 User Guide for ribonucleoprotein transfection of mammalian cell lines  
(available at www.idtdna.com/CRISPR).

https://www.idtdna.com/pages/products/crispr-genome-editing
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Technical support: applicationsupport@idtdna.com

For more than 30 years, IDT’s innovative tools and solutions for genomics 
applications have been driving advances that inspire scientists to dream big and 
achieve their next breakthroughs. IDT develops, manufactures, and markets nucleic 
acid products that support the life sciences industry in the areas of academic and 
commercial research, agriculture, medical diagnostics, and pharmaceutical 
development. We have a global reach with personalized customer service. 

> SEE WHAT MORE WE CAN DO FOR YOU AT WWW.IDTDNA.COM.

For Research Use Only. Not for diagnostic procedures. Unless otherwise agreed to in 
writing, IDT does not intend these products to be used in clinical applications and does 
not warrant their fitness or suitability for any clinical diagnostic use. Purchaser is solely 
responsible for all decisions regarding the use of these products and any associated 
regulatory or legal obligations.
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