
LONDON REGIONAL TRANSGENIC AND GENE TARGETING FACILITY

CRISPR TEST PACKAGE

For information, contact:

Dr. Fred Dick, PhD, Scientific Director

London Regional Transgenic and Gene Targeting Facility

Phone: 519-685-8500 ext. 53027
E-mail: fdick@uwo.ca
OR

Ms. Linsay Drysdale, B.Sc., Staff
London Regional Transgenic and Gene Targeting Facility

Phone: 519-685-8600 ext. 53624

E-mail: Linsay.Drysdale@lhsc.on.ca
I. OUTLINE OF SERVICES

The London Regional Transgenic and Gene Targeting (LRTGT) Facility provide services for generating genetically modified mouse models.  In order to support investigators in their efforts to create new lines using CRISPR/Cas9 based approaches we have developed a service called ‘CRISPR Test’ in which investigator provided reagents are injected into zygotes, cultured to the blastocyst stage, and then lysed by molecular analysis by PCR.  In this way, investigators will be able to assess the targeting frequency of their particular project on a relatively small population of ‘animals’ to determine the feasibility of their approach.  Because this service is experimental and exploratory by nature it comes with no guarantees or particular outcomes.  Upon request, investigators will be furnished with example data of other’s success using this service as evidence of the LRTGT’s proficiency for its role in this service.
The LRTGT will provide advice regarding the creation of transgenic vectors, gRNAs, and genotyping of blastocysts, but does not offer these services.  We can direct investigators to individuals or companies that can provide these services.
II. PRIOR TO SUBMITTING A CRISPR TEST REQUEST

1. Consult the Director concerning your induced mutation design and genotyping.  

When designing a CRISPR based mouse genome manipulation you must consider that there are many ways to accomplish the same mutational effect.  Coming up with the best strategy to ultimately produce the desired mouse will require a compromise between ideal goals and the most reliable approach.  Navigating these choices is easiest when experienced investigators have input.  For this reason consulting with the LRTGT director at the beginning of project conception is invaluable.  

In general, you will need (a) gRNA(s), (b) an ssDNA homology directed repair template if intending to create a targeted mutation.  The LRTGT has a standard, commercial grade Cas9 synthetic mRNA that we provide for all injections.  So a and b are the only reagents needed to be provided by the investigator.  
2. Develop an assay for genotyping the desired genetic manipulation.  A simple PCR strategy is used to detect the targeted mutation/editing event in genomic DNA.  All primers should be tested for specificity and sensitivity under assay conditions that are highly similar to those used for amplifying blastocyst DNA.  This means having the ability to PCR amplify from DNA derived from approximately 50 cells.  This will likely require a nested PCR strategy, or the use of a more expensive polymerase system such as the 2X Q5 Hot Start master mix from NEB.  If desired, the LRTGT can provide blastocyst lysates for practice PCR trials to ensure the genomic target of interest can be isolated and studied.  Demonstration that this PCR strategy is up and running is essential to start one of these CRISPR Test projects.  

5. Is the genetic background of the transgenic mice important to your experiments?  We use a C57B6 breeding strategy to generate one-cell embryos for microinjection.  Ensure that this background is compatible with the nature of your experiment or the function of the genes of interest.  Most Mus Musculus genome resources are C57B6, but investigators should be vigilant to ensure their strategy matches this strain of mice.

III.  SUBMITTING A CRISPR TEST REQUEST

At the time of submission, the LRTGT staff require the investigator to:

1.  Complete a CRISPR Test request form (see below).  Submit a request form (see included form) to the LRTGT Director, including an account or PO number for invoicing.  All information is kept strictly confidential.
2. Provide the LRTGT with a minimum of 0.5 μgs of each gRNA, and 0.5 μgs of ssDNA HDR template (if appropriate).
It is essential that all reagents provided for injection are of the highest quality.  Any investigator generated reagents need to be accompanied by documentation demonstrating their integrity and purity.  The following are general guidelines to follow.

gRNAs synthesized by in vitro transcription.  All guides should be column purified to remove free nucleotides and DNA templates.  Provide a photograph of a formaldehyde-agarose gel, or urea acrylamide gel demonstrating gRNA purity and integrity.  gRNAs can be precipitated and provided as a pellet in a microfuge tube containing 70% ethanol.  Alternatively aqueous material can be provided, but please contact us for details of the final column elution buffer to ensure it won’t be toxic when injected.
ssDNA HDR templates.  Conversion of dsDNA to ssDNA by any chosen method is key.  ssDNA should be analyzed by denaturing acrylamide gel electrophoresis and silver stained.  Induced degradation of a portion of your HDR template with an ssDNA specific nuclease (such as Exonuclease I) will confirm its identity as ssDNA. 

Commercially prepared gRNAs and ssDNAs.  Should be provided directly in the container provided by the manufacturer for resuspension by the LRTGT.  The manufacturer’s documentation of quantity and purity should be included.
3.  Provide the LRTGT with proof that your genotyping protocol will detect your genetic manipulation in a blastocyst.  Demonstration of PCR amplification of the region to be targeted from a single blastocyst is critical.  Inclusion of an ethidium bromide stained agarose gel demonstrating positive amplification from a blastocyst and no amplification from a template negative control will suffice.  If digestion of the PCR product with a restriction enzyme is relevant to this strategy then it should also be demonstrated to ensure that cleavage is compatible with the PCR buffer conditions.
IV. ONCE WE HAVE THE TRANSGENIC DNA/RNA AND OTHER REQUIRED DOCUMENTS:


1. The LRTGT staff will use reagents as provided and will not carry out any independent verifications of gRNA or ssDNA provided by investigators.  As stated above, this is a rapid, exploratory service, and lack of success due to faulty reagents will be billed.  Ensure your reagents are worth injecting.  If you are unsure ask us for advice.
2. The investigator will be notified when the embryo injections take place and will be provided with a timeline for obtaining blastocyst DNA samples.  Embryo lysates are unstable and need to be stored at -80C if they are not used immediately.
V. COSTS:

Please note that all fees charged are on a cost-recovery basis.  Costs are listed as internal/external/industry

1. Initial Series of Microinjections…………………………$500 
This includes microinjection and a guarantee of 10 l lysates from at least 20 injected blastocysts for the investigator to attempt genotyping.

VI. Information specIfic for crISPR TEST Experiment:
CONTACT INFORMATION:

INVESTIGATOR NAME: ________________________________________________________

E-MAIL ADDRESS _________________________________________________________

PROJECT DETAILS:

PROJECT TITLE: ________________________________________________

For Injection Requests,
ssDNA HDR Template Name: ________________________________________________

gRNA Name(s): ________________________________________________
PLEASE ATTACH: 

1) Gel photo of RNA/DNA samples for injection

2) Visual evidence that genotyping can be performed by PCR.
SUBMIT THIS FORM ONLINE at https://www.schulich.uwo.ca/lrtgt/services/index.html
Appendix 1: Example submission of a CRISPR Test project
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