PORTLAND VETERANS AFFAIRS MEDICAL CENTER
ANIMAL CARE AND USE GUIDELINES

GUIDELINES FOR TISSUE COLLECTION FOR GENOTYPING

Background: Periodically, it is necessary to obtain tissue samples from mice to determine or confirm their genotype. A number of methods exist for tissue sampling, and the chosen technique should balance the research needs with the humane treatment of the animal. Procedures that are expected to cause more than momentary pain or distress in a human require that anesthetics or analgesics be administered when performed in animals  (The 8th Edition of The Guide for the Care and Use of Laboratory Animals, page 120; USDA Policy 11).

There are a number of methods for tissue sample collection (see Table 1). The most common technique is the removal of tail tissue (tail biopsy in Table 1) for DNA analysis by polymerase chain reaction (PCR) or Southern Blot. However, less invasive methods are available to obtain DNA, including ear punches, hair samples, saliva/oral swabs, and blood or fecal analysis (Table 1). It is recommended to use PCR since it requires a smaller amount of tissue when compared to Southern Blot. Other considerations to ensure that pain and distress are minimized include the age of the mouse when sampled, use of local or general anesthesia and analgesia, and proper training of personnel performing the procedure. Also, when possible, duplicate tissue collection is discouraged; for example, if using ear notching (this can be performed at 14 days of age) for identification purposes, this tissue can also be used for genotyping (Refer to VMU SOP). General recommendations/guidelines are provided in Table 1. 
The proper identification of transgenic animals is critical to efficient pursuit of research and in reducing the number of animals involved in a research project. The NIH Administrative Restructuring Advisory Committee (ARAC) has determined that obtaining tissue from a mouse for DNA analysis via tail biopsy is a safe, effective, and humane procedure that causes minimal or transient pain and distress when performed properly (NIH Guidelines for the Genotyping of Rodents).

Procedure: 

1. Ideally mice should be 10-21 days old.
a. Tail tissue is soft and the yield of DNA is highest. 

b. Prompt analysis of tissue allows mice to be identified prior to weaning.

c. Because pain sensory development may be complete and to further minimize any transient pain or distress, investigators are encouraged to apply local anesthesia to the tail. This may be achieved by immersion of the tail in ice cold ethanol for 10 seconds. Alternatively, the tail can be disinfected with 70% ethanol and allowed to dry followed by an application of ethyl chloride spray or other suitable local or topical anesthetic agent. 
2. For mice greater than 21 days of age, the use of local or general anesthesia is required prior to collection of tissue. 

3. Manually restrain the mouse.

4. With sterile scalpel or scissors, excise the distal 5 mm of tail. If small amounts of DNA are all that is necessary, consider only taking the distal 2 mm of the tail. 

a. Assure that the instruments are sharp and sterile. Heat sterilization (hot bead sterilizer or flame sterilization) or cold sterilization (quaternary ammonia compound followed by sterile saline or water rinse) are acceptable. 
5. In order to avoid cross contamination of sample, disinfect the scalpel or scissors between animals or use fresh instruments on animals in different groups. 

6. Monitor the animals to assure hemostasis after they are returned to the cage.

a. Apply surgical glue, digital pressure, or silver nitrate as needed. 

7. Repeat tail biopsies require anesthesia. 

8. No more than 10 mm total of tail biopsy is allowed in the lifespan of the animal. 

Additional comments for tail tissue collection: 

A. Systemic Analgesic Drug options: Morphine: 5-10 mg/kg body weight, IP or SC; Buprenorphine: 0.2 mg/kg body weight SC or IP; Butorphanol: 0.05-0.1 mg/kg body weight SC or IP.
B. Local or Topical Anesthetic Agent options: Immersion of distal end of tail in ice cold ethanol for 10 seconds; EMLA (2.5% lidocaine and 2.5% prilocaine emulsion) cream (or other topical lidocaine formulation) applied topically at least 15 minutes prior to procedure;  Ethyl Chloride Spray applied at distal tail.

C. General Anesthetic options: Isoflurane inhalation.

D. If an investigator wishes to be exempted from analgesic requirements, written scientific justification must be provided to the IACUC. If the IACUC approves of the exemption, the animals will be classified in Category E. 

E. Mice younger than 10 days are difficult to safely anesthetize or sedate; a maximum of 4 mm of the distal tail tip may be removed for genotyping. 

TABLE 1

	Method
	10-21 days of age
	>21 days of age
	< 14 days old

	Saliva or fecal samples
	Acceptable
	Acceptable
	

	Tail Biopsy
	Acceptable: local anesthesia recommended
	Acceptable local or general anesthesia required
	

	Ear Notching
	
	Acceptable
	Not recommended


	Blood
	
	Acceptable
	Not recommended


	Toe Amputation
	
	Not acceptable
	Not recommended; scientific justification required
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