
LONDON REGIONAL TRANSGENIC AND GENE TARGETING FACILITY

CRISPR MOUSE RESOURCE 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 for a number of scientific projects including the (1) expression of wild type and mutant forms of proteins, (2) characterization of regulatory regions required for expression of a specific gene through specific targeted deletions or mutations (3) generation of conditional, targeted deletion of genes.  The LRTGT’s goal with CRISPR based genetic manipulations is to provide 10 potential founder mice from each injection session.  It is impossible to predict the physiological outcomes of all projects and so there are no guarantees of success for this service.  All investigators are urged to use the CRISPR Test service in advance of hiring this service to ensure their targeting strategy is robust.  In addition, all founder mice are genetically mosaic and it is impossible to guarantee that a desired mutant allele in a founder will be transmitted through the germline to subsequent generations.  For all of these reasons, the LRTGT reserves the right to refuse this service for projects that it deems unlikely to succeed.     
The LRTGT will provide advice regarding the creation of gRNAs, HDR templates, genotyping and phenotyping of mice, but does not offer these services.  We can direct investigators to individuals that can provide these services.
II. PRIOR TO SUBMITTING A TRANSGENIC REQUEST

1. Consult the Director concerning your construct design, genotyping, and expected phenotype of the gene edited mice.  

This should be done through the process of a CRISPR Test project first.  All logistical considerations for creating the genetic modification of interest can be addressed at that stage.  Successful creation of mice after demonstrating proof of principle for the targeting approach is not guaranteed.  Manipulation of essential genes, or genes related to reproduction may be challenging to generate mice from even if genetic alterations in blastocysts are relatively high efficiency.  In addition, founder mice will be genetically mosaic for desired modification.  This may prevent the desired mutation from being transmitted through the germline to establish the desired mutant strain of mice.  These possibilities should be discussed with the director prior to initiating this service.
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 tail DNA.  In general, development of this assay for genotyping blastocysts in a CRISPR test experiment should be sufficient, but investigators should be aware of the difference in quality and quantity of DNA obtained from a tail biopsy and be prepared to re-optimize their genotyping strategy.  
3. Is the genetic background of the transgenic mice important to your experiments?  We routinely use a C57B6 mice to generate one-cell embryos for microinjection with DNA or RNA.  Ensure that this background is compatible with the nature of your experiment or the function of the genes of interest.  
4.  Establish an animal protocol that will describe the work to be carried out following your receipt of founder transgenic mice.  The LRTGT has a blanket protocol to perform all necessary experiments to generate genetically-modified mice.  However, before we can release the animals to your facility, an approved animal protocol must be in place.  For members of the London research community, obtaining a completely new Animal Protocol may require several months.  The LRTGT and ACVS are willing to provide some support in completing the documents required for phenotyping these mouse lines.  For more details, see the ACVS website (www.uwo.ca/animal/website).

NOTE: We do not have the staff or room to house mouse lines for an extended period of time.  Therefore, if an Animal Protocol is not in place two weeks after the mice have been weaned, we will be forced to euthanize all mice from the experiment.

III.  SUBMITTING A CRISPR MOUSE REQUEST

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

1.  Complete a transgenic request form (see below).  Submit a request form (see included form) to the LRTGT Director, including an animal protocol number covering handling of the transgenic mice, and 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.

Following a CRISPR Test project we may have sufficient quantities of your reagents remaining to that you may not need to re-submit reagents.  Please check with us, as the more times this procedure needs to be repeated the more likely we will need to reagents.  If new reagents are needed to proceed then investigators should be prepared to provide the same RNA and DNA verification as for the CRISPR Test project.
3.  Provide the LRTGT with proof that your genotyping protocol will detect the intended genetic modification.  In order for the LRTGT to know if new genetically modified lines have been successfully constructed, we require that you provide visual evidence that your method of genotyping is already established.  In general we will accept proof of this from CRISPR Test experiments that are done in advance of trying to produce live mice.
4. Please make the LRTGT Staff aware of any anticipated phenotype in the transgenic breed that could require special prenatal or postnatal care.  Embryonic, and even early neonatal lethality will result in the failure to detect founder animals after birth.  If this is the case, the LRTGT will work with the investigator to address this possibility, but it may require additional expense to the investigator.  All information is kept strictly confidential.

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.  It is expected that all reagents will have been verified through their use in a CRISPR Test experiment.  If new reagents are needed for generating live mice, investigators will need to submit verification with these forms as they were provided for the CRISPR Test experiment.
2. The investigator will be notified when the embryo injections take place and are provided with a timeline indicating the estimated day of birth and date at which DNA samples will be obtained. The LRTGT strives to inject and transfer up to 150 viable embryos per experiment, which typically requires two rounds of injections resulting in staggered times for birth and DNA isolation.

3.  The investigator will be notified when pups are born.  The LRTGT will provide the investigator with a second notification indicating the number of pups born and any discrepancies in health status.  While we strive to provide detailed observations of the mice, we are limited by manpower.  Therefore, if you believe that your transgene will affect viability in embryonic or neonatal mice, please let us know.  Mice will be weaned at 3 weeks of age and any founders shipped at the investigator’s expense.

4.  At two weeks of age, the LRTGT will do a tail biopsy and isolate DNA.  Isolated DNA will be available to ship or for pickup, the following day.  It is the investigator’s responsibility to run a genotype analysis on this DNA in a timely fashion.  Please provide the LRTGT with an ethidium bromide stained gel of the PCR genotyping results for ALL potential founder mice.  This data will help us evaluate our procedures on an ongoing basis.

NOTE: Animal care beyond weaning (usually 21 days) can occur on a limited basis and the investigator will be charged per diem charges for this care. Per Diem housing charges will be levied from the weaning date of the offspring.  NO ANIMAL CARE WILL BE AVAILABLE THROUGH THE LRTGT AFTER FIVE (5) WEEKS.

Our Facility is maintained as an Exclusion Barrier Unit in the Victoria Research Laboratories Vivarium. Health status of the Facility will be provided upon request.  Once the transgenic mice leave our Facility, they will not be allowed to re-enter.

V. COSTS:

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

1. Initial Series of Microinjection…………………………$2000 
This includes microinjection and implantation to reasonably expect 10 genetically modified founders. 
2. Per Diem Housing Charges – only available for two weeks following weaning

Small microisolator cage …………………$1.60/day

Large microisolator cage …………………$2.90/day
VI. Information specIfic for CRISPR MOUSE Experiment:
CONTACT INFORMATION:

INVESTIGATOR NAME: ________________________________________________________

E-MAIL ADDRESS _________________________________________________________

PROJECT DETAILS:

UWO ANIMAL PROTOCOL NUMBER _________________________(INTERNAL REQUESTS)
PROJECT TITLE: ________________________________________________

For Injection Requests,
ssDNA HDR Template Name: ________________________________________________

gRNA Name(s): ________________________________________________
Short Description of Expectations (including potential developmental problems):

_____________________________________________________________________________
_____________________________________________________________________________
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 Mouse production project
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