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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
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Phone: 519-685-8600 ext. 53624
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I. OUTLINE OF SERVICES

The London Regional Transgenic and Gene Targeting (LRTGT) Facility provide services for generating transgenic mouse models for a number of scientific projects including the (1) mis-expression of wild type and mutant forms of proteins, (2) characterization of regulatory regions required for expression of a specific gene, (3) restricted expression of cre and flp recombinase for conditional, targeted deletion of genes.  Historically, the LRTGT makes every effort to provide at least three founder mice for each transgenic construct.  
The LRTGT will provide advice regarding the creation of transgenic vectors, 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 and genotyping.  

When designing a construct you must consider where and when the transgene will be expressed, what type of reporter genes will be required, stability and detection of the transgene.  In general, you will need (a) a well characterized promoter, (b) unique restriction enzyme sites to remove the transgene from the bacterially-derived vector sequence, (c) an intron for splicing, (d) a strong polyadenylation site, and (e) a means for detecting the transgene.  For a detailed explanation of the transgenic process, please see www.members.cox.net/microinjectionworkshop/index.html. Advice on project design can be important to ensuring success in generating the mouse of interest, we’re happy to help! 
2. If possible, test the biological activity of the transgene in tissue culture cells to confirm that it is functional and free of any cloning artifact.  
3. Develop an assay for genotyping any potential founder transgenic mice.  A simple PCR strategy can be used to detect the transgene/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 tail DNA.  However, to determine the structure of the integrated transgene, the transgene copy number and the number of integration sites, Southern blot analysis is required. Multiple integration sites may lead to more than one transgenic line from a single founder animal. You should therefore consider which restriction enzymes and probes you will need for these analyses.  

4. Develop assays to the products of the transgene.  Depending on the nature of the experiment, it might be important and necessary to design a transgene or mutant that is distinguishable from the endogenous gene.  This can be accomplished through the addition of antigenic sequences.

5. 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.  
6.  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 TRANSGENIC 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 a detailed plasmid map.  It has been reported that bacterial plasmid sequences can inhibit transgene expression.  It is therefore important to design the transgene so that the DNA fragment for injection can be released cleanly from vector sequences.  The inclusion of some polylinker sequence is usually tolerated, but as little as 100 bp of vector DNA could affect the expression of the transgene.  Design vectors to minimize bacterial sequences in the injection fragment.  Include in this plan a schematic of how you intend to genotype to detect the mutation or alteration.  (see appendix for examples of submission documents)
3. Provide the LRTGT with a minimum of 50 μg of restriction-digested plasmid containing the injection fragment and a photograph of an ethidium bromide stained gel of digested plasmid DNA.
This amount should be sufficient to inject 150 embryos through pronuclear injection. The plasmid containing the injection fragment should be purified by CsCl gradient or Qiagen column. Digest a minimum of 50 μg of plasmid with restriction enzyme(s) to release the injection fragment. The LRTGT needs to be certain that the transgene is completely digested from the vector sequence.  Therefore, in an aliquot containing 1 μg of DNA, separate the insert from the vector on an agarose gel run in Tris/Acetate/EDTA buffer.  Also include a DNA ladder on the gel that will clearly indicate the sizes of the transgene and vector.  Provide the Transgenic Core Facility with the digested plasmid frozen at -20C and a photograph of the ethidium bromide-stained digestion products, clearly labeling the photograph indicating the transgene and vector.  (see appendix for examples of submission documents)
4.  Provide the LRTGT with proof that your genotyping protocol will detect a single transgene insertion.  In order for the LRTGT to provide a guarantee on generating transgenic lines with your construct, we require that you provide visual evidence that your method of genotyping is already established.  In the case of transgenic mice, the transgene may be inserted as a single copy.  If you are using a PCR strategy to identify your transgenic mice, please run a PCR reaction with your transgene spiked into genomic DNA a concentration equal to a single copy per diploid genome.  The LRTGT will provide an aliquot of genomic mouse DNA if required and control primers to assist in developing a genotyping assay.
5. 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 run a confirmatory gel on the provided DNA and purify the injection fragment.  It is worth noting that a key factor for success in generating transgenic mice is the quality of that fragment.  Consequently, we purify and check the quality of the DNA provided by the client.
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 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…………………………$4000 ($6000 for external projects)
This includes preparation of the injection DNA or RNA; microinjection and guarantee of a minimum of 150 microinjected embryos transferred.

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 Transgenic Experiment:
CONTACT INFORMATION:

INVESTIGATOR NAME: ________________________________________________________

E-MAIL ADDRESS _________________________________________________________

PROJECT DETAILS:

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

For Injection Requests,
Transgene Vector Name: ________________________________________________

DNA Information: (concentration/volume/buffer/size (kb)):___________________________
Short Description of Expectations (including potential developmental problems):

_____________________________________________________________________________
_____________________________________________________________________________
PLEASE ATTACH: 

1) Gel photo of DNA sample for injection

2) Detailed plasmid map (including diagnostic restriction enzyme cut sites and fragment lengths).
3) 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 transgenic project
Detailed description of plasmid pTRE3G-TRI-T204D, AatII and BspQI are highlighted in red (could also be provided as a circular map)
CTCGAGTTTA CTCCCTATCA GTGATAGAGA ACGTATGAAG AGTTTACTCC CTATCAGTGA

TAGAGAACGT ATGCAGACTT TACTCCCTAT CAGTGATAGA GAACGTATAA GGAGTTTACT

CCCTATCAGT GATAGAGAAC GTATGACCAG TTTACTCCCT ATCAGTGATA GAGAACGTAT

CTACAGTTTA CTCCCTATCA GTGATAGAGA ACGTATATCC AGTTTACTCC CTATCAGTGA

TAGAGAACGT ATAAGCTTTA GGCGTGTACG GTGGGCGCCT ATAAAAGCAG AGCTCGTTTA

GTGAACCGTC AGATCGCCTG GAGCAATTCC ACAACACTTT TGTCTTATAC CAACTTTCCG

TACCACTTCC TACCCTCGTA AAGTCGACAC CGGGGCCCAG ATC

TGGTACCAC GCGTATCGAT AAGCTTGATA TCGAATTCCG TTGCTGTCGG GCGAGGCGAG GTTTGCTGGG GTGAGGCAGC GGCGCGGCCG GGCCGGGCCG GGCCACAGGC GGTGGCGGCG GGACC

TbRI ORF begin

ATGGAGGCGG CGGTCGCTGC TCCGCGTCCC CGGCTGCTCC TCCTCGTGCT

GGCGGCGGCG GCGGCGGCGG CGGCGGCGCT GCTCCCGGGG GCGACGGCGT

TACAGTGTTT CTGCCACCTC TGTACAAAAG ACAATTTTAC TTGTGTGACA

GATGGGCTCT GCTTTGTCTC TGTCACAGAG ACCACAGACA AAGTTATACA

CAACAGCATG TGTATAGCTG AAATTGACTT AATTCCTCGA GATAGGCCGT

TTGTATGTGC ACCCTCTTCA AAAACTGGGT CTGTGACTAC AACATATTGC

TGCAATCAGG ACCATTGCAA TAAAATAGAA CTTCCAACTA CTGTAAAGTC

ATCACCTGGC CTTGGTCCTG TGGAACTGGC AGCTGTCATT GCTGGACCAG

TGTGCTTCGT CTGCATCTCA CTCATGTTGA TGGTCTATAT CTGCCACAAC

CGCACTGTCA TTCACCATCG AGTGCCAAAT GAAGAGGACC CTTCATTAGA

TCGCCCTTTT ATTTCAGAGG GTACTACGTT GAAAGACTTA ATTTATGATA

TGACAACGTC AGGTTCTGGC TCAGGTTTAC CATTGCTTGT TCAGAGAACA

ATTGCGAGAA CTATTGTGTT ACAAGAAAGC ATTGGCAAAG GTCGATTTGG

AGAAGTTTGG AGAGGAAAGT GGCGGGGAGA AGAAGTTGCT GTTAAGATAT

TCTCCTCTAG AGAAGAACGT TCGTGGTTCC GTGAGGCAGA GATTTATCAA

ACTGTAATGT TACGTCATGA AAACATCCTG GGATTTATAG CAGCAGACAA

TAAAGACAAT GGTACTTGGA CTCAGCTCTG GTTGGTGTCA GATTATCATG

AGCATGGATC TCTTTTTGAT TACTTAAACA GATACACAGT TACTGTGGAA

GGAATGATAA AACTTGCTCT GTCCACGGCG AGCGGTCTTG CCCATCTTCA

CATGGAGATT GTTGGTACCC AAGGAAAGCC AGCCATTGCT CATAGAGATT

TGAAATCAAA GAATATCTTG GTAAAGAAGA ATGGAACTTG CTGTATTGCA

GACTTAGGAC TGGCAGTAAG ACATGATTCA GCCACAGATA CCATTGATAT

TGCTCCAAAC CACAGAGTGG GAACAAAAAG GTACATGGCC CCTGAAGTTC

TCGATGATTC CATAAATATG AAACATTTTG AATCCTTCAA ACGTGCTGAC

ATCTATGCAA TGGGCTTAGT ATTCTGGGAA ATTGCTCGAC GATGTTCCAT

TGGTGGAATT CATGAAGATT ACCAACTGCC TTATTATGAT CTTGTACCTT

CTGACCCATC AGTTGAAGAA ATGAGAAAAG TTGTTTGTGA ACAGAAGTTA

AGGCCAAATA TCCCAAACAG ATGGCAGAGC TGTGAAGCCT TGAGAGTAAT

GGCTAAAATT ATGAGAGAAT GTTGGTATGC CAATGGAGCA GCTAGGCTTA

CAGCATTGCG GATTAAGAAA ACATTATCGC AACTCAGTCA ACAGGAAGGC

ATCAAA

GACTACAAGG ACGACGATGA CAAGTAAG

TbRI ORF end

GAT CCAATGTAAC TGTATTCAGC GATGACGAAA

TTCTTAGCTA TTGTAATACT CTAGAGGATC TTTGTGAAGG AACCTTACTT CTGTGGTGTG

ACATAATTGG ACAAACTACC TACAGAGATT TAAAGCTCTA AGGTAAATAT AAAATTTTTA

AGTGTATAAT GTGTTAAACT ACTGATTCTA ATTGTTTGTG TATTTTAGAT TCCAACCTAT

GGAACTGATG AATGGGAGCA GTGGTGGAAT GCCTTTAATG AGGAAAACCT GTTTTGCTCA

GAAGAAATGC CATCTAGTGA TGATGAGGCT ACTGCTGACT CTCAACATTC TACTCCTCCA

AAAAAGAAGA GAAAGGTAGA AGACCCCAAG GACTTTCCTT CAGAATTGCT AAGTTTTTTG

AGTCATGCTG TGTTTAGTAA TAGAACTCTT GCTTGCTTTG CTATTTACAC CACAAAGGAA

AAAGCTGCAC TGCTATACAA GAAAATTATG GAAAAATATT CTGTAACCTT TATAAGTAGG

CATAACAGTT ATAATCATAA CATACTGTTT TTTCTTACTC CACACAGGCA TAGAGTGTCT

GCTATTAATA ACTATGCTCA AAAATTGTGT ACCTTTAGCT TTTTAATTTG TAAAGGGGTT

AATAAGGAAT ATTTGATGTA TAGTGCCTTG ACTAGAGATC ATAATCAGCC ATACCACATT

TGTAGAGGTT TTACTTGCTT TAAAAAACCT CCCACACCTC CCCCTGAACC TGAAACATAA

AATGAATGCA ATTGTTGTTG TTAACTTGTT TATTGCAGCT TATAATGGTT ACAAATAAAG

CAATAGCATC ACAAATTTCA CAAATAAAGC ATTTTTTTCA CTGCATTCTA GTTGTGGTTT

GTCCAAACTC ATCAATGTAT CTTATCATGT CTGCGGCTCT AGAGCTGCAT TAATGAATCG

GCCAACGCGC GGGGAGAGGC GGTTTGCGTA TTGGGCGCTC TTCCGCTTCC TCGCTCACTG

ACTCGCTGCG CTCGGTCGTT CGGCTGCGGC GAGCGGTATC AGCTCACTCA AAGGCGGTAA

TACGGTTATC CACAGAATCA GGGGATAACG CAGGAAAGAA CATGTGAGCA AAAGGCCAGC

AAAAGGCCAG GAACCGTAAA AAGGCCGCGT TGCTGGCGTT TTTCCATAGG CTCCGCCCCC

CTGACGAGCA TCACAAAAAT CGACGCTCAA GTCAGAGGTG GCGAAACCCG ACAGGACTAT

AAAGATACCA GGCGTTTCCC CCTGGAAGCT CCCTCGTGCG CTCTCCTGTT CCGACCCTGC

CGCTTACCGG ATACCTGTCC GCCTTTCTCC CTTCGGGAAG CGTGGCGCTT TCTCATAGCT

CACGCTGTAG GTATCTCAGT TCGGTGTAGG TCGTTCGCTC CAAGCTGGGC TGTGTGCACG

AACCCCCCGT TCAGCCCGAC CGCTGCGCCT TATCCGGTAA CTATCGTCTT GAGTCCAACC

CGGTAAGACA CGACTTATCG CCACTGGCAG CAGCCACTGG TAACAGGATT AGCAGAGCGA

GGTATGTAGG CGGTGCTACA GAGTTCTTGA AGTGGTGGCC TAACTACGGC TACACTAGAA

GGACAGTATT TGGTATCTGC GCTCTGCTGA AGCCAGTTAC CTTCGGAAAA AGAGTTGGTA

GCTCTTGATC CGGCAAACAA ACCACCGCTG GTAGCGGTGG TTTTTTTGTT TGCAAGCAGC

AGATTACGCG CAGAAAAAAA GGATCTCAAG AAGATCCTTT GATCTTTTCT ACGGGGTCTG

ACGCTCAGTG GAACGAAAAC TCACGTTAAG GGATTTTGGT CATGAGATTA TCAAAAAGGA

TCTTCACCTA GATCCTTTTA AATTAAAAAT GAAGTTTTAA ATCAATCTAA AGTATATATG

AGTAAACTTG GTCTGACAGT TACCAATGCT TAATCAGTGA GGCACCTATC TCAGCGATCT

GTCTATTTCG TTCATCCATA GTTGCCTGAC TCCCCGTCGT GTAGATAACT ACGATACGGG

AGGGCTTACC ATCTGGCCCC AGTGCTGCAA TGATACCGCG AGACCCACGC TCACCGGCTC

CAGATTTATC AGCAATAAAC CAGCCAGCCG GAAGGGCCGA GCGCAGAAGT GGTCCTGCAA

CTTTATCCGC CTCCATCCAG TCTATTAATT GTTGCCGGGA AGCTAGAGTA AGTAGTTCGC

CAGTTAATAG TTTGCGCAAC GTTGTTGCCA TTGCTACAGG CATCGTGGTG TCACGCTCGT

CGTTTGGTAT GGCTTCATTC AGCTCCGGTT CCCAACGATC AAGGCGAGTT ACATGATCCC

CCATGTTGTG CAAAAAAGCG GTTAGCTCCT TCGGTCCTCC GATCGTTGTC AGAAGTAAGT

TGGCCGCAGT GTTATCACTC ATGGTTATGG CAGCACTGCA TAATTCTCTT ACTGTCATGC

CATCCGTAAG ATGCTTTTCT GTGACTGGTG AGTACTCAAC CAAGTCATTC TGAGAATAGT

GTATGCGGCG ACCGAGTTGC TCTTGCCCGG CGTCAATACG GGATAATACC GCGCCACATA

GCAGAACTTT AAAAGTGCTC ATCATTGGAA AACGTTCTTC GGGGCGAAAA CTCTCAAGGA

TCTTACCGCT GTTGAGATCC AGTTCGATGT AACCCACTCG TGCACCCAAC TGATCTTCAG

CATCTTTTAC TTTCACCAGC GTTTCTGGGT GAGCAAAAAC AGGAAGGCAA AATGCCGCAA

AAAAGGGAAT AAGGGCGACA CGGAAATGTT GAATACTCAT ACTCTTCCTT TTTCAATATT

ATTGAAGCAT TTATCAGGGT TATTGTCTCA TGAGCGGATA CATATTTGAA TGTATTTAGA

AAAATAAACA AATAGGGGTT CCGCGCACAT TTCCCCGAAA AGTGCCACCT GACGTCTAAG

AAACCATTAT TATCATGACA TTAACCTATA AAAATAGGCG TATCACGAGG CCCTTTCGTC

TTCAAGAATT C
Image of gel demonstrating complete digestion of vector:
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Image of genotyping strategy and gel to demonstrate detection of the transgene when diluted into mouse genomic DNA at one copy per diploid genome:
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