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Preparation of Nucleic Acid Solutions for Endonuclease Induced Modification of the Mouse Genome 
Materials:

in vitro transcribed Cas9 mRNA and sgRNA

Oligonucleotide resuspended in RNAse free water (optional)
DNA donor plasmid (optional) prepared with an endotoxin free plasmid kit

0.02 um Anotop 10 Syringe Filters (Whatman Cat. No. 6809-1002)

Do not filter nucleic acid solutions through the Anotop filters, the 0.02 um pores will trap nucleic acids and remove them from solution. 

Millipore dialysis filter (Millipore #VMWP02500, pore size 0.05 um)

Sterile 10 ml syringe
Sterile 10cm Petri dish 

Pipetman
RNAse Free Pipet Tips

Sterile 1.5 ml Microtubes
Sterile 15 ml tube

Sterile 50 ml tubes
Sterile 10 ml pipets

1 M Tris-HCl, pH 7.4 (Sigma Cat. no. .1*1000)

0.5 mM EDTA (Sigma Cat. no. E7889) Nuclease Free Water (Sigma Cat. no. W4502)
Procedure:

RNAse Free Microinjection Buffer (10 mM Tris-HCl, pH 7.4, 0.25 mM EDTA)

 For 10 ml 
For 20 ml

 Mix Together
Mix Together

 9.9 ml water
19.7 ml water

 0.1 ml Tris-HCl, pH7.4
0.2 ml Tris-HCl, pH 7.4

 0.01 ml EDTA
0.02 ml EDTA

Wash 0.02 um filter with 1 ml buffer – discard wash

Filter remaining buffer through filter for use as dialysis buffer or for use as microinjection buffer.
Procedure:

Spot Dialysis of Oligonucleotides to Remove Embryotoxic Chemicals.

Follow standard guidelines for working with RNA to protect against later RNA degradation.

1. Fill a 10cm or 15cm Petri dish with nuclease free microinjection buffer. Place a Millipore dialysis filter on the surface of the buffer so that it floats (place the filter shiny side up). 

2. Carefully spot the nucleic acid solution into the center of the filter. Replace the Petri dish lid. Dialyze for 30-60 minutes. Up to 200 ul can be placed on a filter without losing it to the buffer. Leave the dialysis to proceed quietly without any shaking or movement. Do not let the dialysis to go more than 3 hours; otherwise the drop might begin to evaporate.

3. Carefully Pipette off the solution. Place the tip in the middle of the droplet and carefully aspirate as much as possible without stopping. Transfer the nucleic acid solution to a sterile microtube. Quantitate and store at -80°C. Recoveries between 50-70% of the original volume are normal. The rest remains attached as a thin liquid layer on the surface of the filter that is difficult to remove by pipetting.

4. Mix together nucleic acids in 0.02 um filtered RNAse Free Microinjection Buffer at the desired concentrations. Prepare fifteen aliquots of 50 ul in 1.5 ml microtubes. 
Procedure:

mRNA/sgRNA/oligo/plasmid Donor Preparation for Microinjection:

The Transgenic Core has used Cas9, TALENs, and zinc finger nucleases to target more then 30 genes in mice and rats. The majority of projects have been gene disruptions caused by non-homologous endjoining. Eight projects used donors to introduce genetic changes by homologous recombination. The suggestions below are based our successful experience.

1. mRNA and sgRNA are transcribed in vitro with kits and procedures as described (Geurts et al, 2009, Wefers et al., 2013, Yang et al., 2013). Nuclease reagents typically clog glass needles used to microinject reagents into fertilized eggs. Clogged pipets lead to decreased egg survival and lower yields of genetically modified mice or rats. To reduce microinjection needle clogging and improve outcomes, the Transgenic Core asks that wash buffers and elution buffers used in mRNA and sgRNA purification be pre-filtered through 0.02 um filters. The pore size on the filters is small enough to trap nucleic acids. Do not pass nucleic acid solutions through the filters.

2. The Transgenic Core microinjects nuclease reagents into the pronucleus. This has been demonstrated to be superior to cytoplasmic injection for protein expression from mRNA (Wefers et al., 2013). The efficiency of pronuclear microinjection and cytoplasmic microinjection is the same (for example the data in Table S1 of Yang et al. shows that for every 100 embryos undergoing pronuclear microinjection with 5 ng/ul Cas9 mRNA + 2.5 ng/ul sgRNA + 10 ng/ul Oct4-GFP donor DNA that 13.3 genetically modified embryos were produced. For every 100 embryos undergoing cytoplasmic injection with 100 ng/ul Cas9 mRNA + 50 ng/ul sgRNA + 200 ng/ul Oct4-GFP donor DNA 13.6 genetically modified embryos were produced.)

3. Suggested Concentrations 


Cas9 mRNA 
sgRNA
Oligonucleotide or Plasmid Donor


5.0 ng/ul
2.5 ng/ul

10 ng/ul


5’ TALEN
3’ TALEN
Oligonucleotide or Plasmid Donor


2.5 ng/ul
2.5 ng/ul

10 ng/ul


5’ ZFN mRNA
3’ ZFN mRNA
Oligonucleotide or Plasmid Donor


2.5 ng/ul
2.5 ng/ul

10 ng/ul
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