 Managing a Mouse Colony

Housing: 

1. The animals are essentially isolated from exposure to other, possibly pathogen carrying, animals in the room by the use of closed-criculation air systems within each cage.  Cage lids are removed  from boxes only in the hood with the fans on.  Thus the air in the boxes and in the hood is “clean” but the air in the room is not.  The hood should be cleaned before and after use with the disinfectant solution provided.

2.  Mouse shoe boxes can hold a maximum of 5 adult animals.  

3. Two females with litters can be housed in one shoebox. However, if the litters are large, they must be monitored closely and weaned at the earliest possible date, or separated  into two boxes. Each female will recognize all pups in the box so exact  parentage at the time of separation is not a concern.  If the litters are of recognizably different ages, separate on this basis.

4. Male litter mates can be housed together as long as they have not been separated since weaning.  Adult males used as studs must be housed individually to prevent  fighting.

5.  Mice in the colony are housed in Thorin Racks which provides water through licksit spigot.  Care must be taken to ensure that the licksit is not obstructed or held open, as this results in flooding of the cage and/or rack and room.  Cage is inserted into the rack in the proper orientation so that the licksit slides through the opening in the back of the box.  Bedding must not be allowed to be pile against the back of the cage where it might clog the licksit.

6.  Each shoebox has a cage card, obtained from DLAR, with computer printout of Lab, IACUC protocol number, grant alias, contact person, etc.  A cage information card goes in front of this card (but must not block bar code) which will have sepcific information about the individual animals, including but not limited to:  genotype, gender, date of birth (DOB), etc.
The Mice:

1. Gestation is 19-21 days.  Animals are weaned at three weeks , are reproductively mature at 5-6 weeks of age, generally can reproduce up to 9 months for females and 1.5 years for males, and may live to be three years old.

2. Many substrains of inbred mice have been characterized.  Each strain obtained from one provider or breeder may be different from the same strain from a different breeder.  Transgenic mice are either inbred to litter mates for 5-10 generations to produce a congenic line, or back crossed to wild type animals of a given strain for > 5 generations to produce an isogenic line carrying the transgene.  In the case of a congenic line, the best controls are wild type litter mates from matings between heterozygous  males and females.  Any wild type animal from the parent strain can serve as a control for animals back-crossed to isogenicity.

Breeding 

Ensuring high frequency of pregnancies:

1. One male is placed into a shoebox with two females. The estrous cycle of mice is three days, but if the females have not been exposed to a male in some time, they may not be cycling.  Exposure to the scent of the male or his urine stimulates the onset of the cycle, which reaches culmination in three days.  Like humans, the male may show preferences for one of the females.  Thus, to ensure impregnation of both females, the male is left in the cage for 10-14 days.  This approach frequently results two litters in the cage separated in age by as much as 10 days.

2. The female has an estrous on the same day as giving birth.  If a male is still in the box at this time, she will probably be impregnated again, leading to the birth of her second litter at just about the time the first litter is being weaned.  To avoid this, remove the male from the breeding cage after 15 days co-habitation at the latest.

Timed pregnancies:

 When it is necessary to know the exact stage of the pregnancy, e.g. for isolation of primary cells at a specific stage of prenatal development, the male cannot  be housed with the females for more than one or two days.  For the greatest precision in timing, females are housed in a box which previously housed a male for 3 days, which will put the female mice in estrous. At the appropriate time, the male is placed in the box and plugs are checked on the female to determine if there was intercouse. The female plug date can be recorded as an indicator of the night she was impregnated. Plugs must be checked by 12 pm each day or they might be missed. 

Nesting and delivery:

1.  Strains differ in their nesting habits, litter size and sensitivity to environment.  Provide nestlets  to allow expectant mothers to make and appropriate nest.
2. Most mice will deliver and nurture their pups adequately without any special nesting material and in spite of handling during or near the time of delivery. However, if a transgenic strain is fragile for the birth process, nesting material should be provided approximately a week before expected delivery and the cage marked with a pink DCM  card requesting no cage change.  Until the pups are born, the cage should not be disturbed.

3. Milk can be seen in the stomachs of pups and is an indication that they are nursing.  If the pups are not receiving milk, or are otherwise not being nurtured, or if there is evidence of the dam destroying her pups, the litter may need to be fostered to another female that has recently delivered her own pups.  Hold the foster mom so that she urinates on the pups to be fostered.  This endows the pups with her scent and she will then accept them into her litter.

4. Special, enriched food is available in the housing room for pregnant and nursing females.  The animal facility staff will normally supply this food to cages containing nursing litters.  However, if the pregnant dams are to receive the special food prior to delivery, a request card should be put into the cage card holder.  In addition, the colony manager can supply the special food in the interim until the next cage change day.

Maintaining infrequently-used lines:

To insure the continuation of transgenic reporter genotypes, new litters should be produced approximately once every 6 months.  If the adult animals are allowed to grow too old, they may fail to produce progeny and the line will be lost.  

Culling

Colony size:

1. Cost and space limitations are factors that demand attention to the total size of the mouse colony. Older animals, animals of unwanted genotype, or animals of poor health must be removed from the colony  regularly to maintain the smallest reasonable number of animals.

2. One  male and/or two to six females are sufficient breeding stock for maintenance and continuation of specific genotypes or strains.  For colony expansion for particular experiments, see below.   

Methods:

1. Culling of the colony by sacrifice of specific animals can be accomplished by the either the manager or by lab members. 
2. The colony manager or lab members can sacrifice animals using the CO2  chamber in the animals facility and then decapitating animals. Directions for use of the chamber are posted on it.  Carcasses are then disposed of in the provided container and labeled with provided animal labels.
3. Carcasses of animals sacrificed outside of the animal facility are bagged and transferred to the freezer in the animal facility in the basement of the Vivarium.  There is a refridgerator room inside back corner door down from GSRB2 loading dock. Currently (Spring 2014) construction prevents use of this door so you must go through the vivarium to dispose of animals.
Expanding a genotype for experiments

Providing sufficient animals of the appropriate genotype, age, sex and treatment (e.g. doxycycline administration) for various experiments requires careful planning.  Considerations include: number of animals needed in total, how many animals can or need to be used at one time, and what is the source of control animals (i.e. WT  littermates versus WT litters separately bred from an isogenic strain).  Clear and concise communication must be maintained between the colony manager and the experimenters regarding number of animals, timing of experiment, and completion of studies (so unneeded animals can be culled).  Planning ahead in detail is necessary. The time after a mating is set up to the birth of pups ranges from 21-36 days.  Added to this is the age of animal needed for the experiments.  So, for example, behavioral studies on 8 week-old mice must be planned and breedings set up to generate sufficient animals more than two months before the experiments are to be performed.  Frequently, successive litters, spaced one to two weeks apart, are generated to provide a steady supply of animals for ongoing studies.  Communication from the colony manager to the experimenter about the impending availability of animals is necessary to insure that the experimenter will be ready to use the animals at the correct time point, to avoid wasting time and animals.

Record Keeping
Cage cards:

1. Each cage must have a cage card that includes information for the animal facility (principle investigator, protocol number, grant number, contact person and phone, species and strain, source of animals, and date of arrival)  This information is pre-printed on cards ordered from DLAR.

2. Cage cards should also contain information about each animal in the cage.  In some cases, it may be most efficient to have one cage card for each animal (e.g. for stud males that will sometimes be housed with females and at other times be housed alone).  Thus some cages will have more than one card in its holder.  The information about each animal should include: eartag number, genotype, date of birth (DOB) ,  gender, and (if pertinent) strain (i.e. C57/Bl6, CBA, 129, etc.).  When an animal is removed or moved to a different cage, the cage card with information about that animal must move with it (or a new card written). 

Notebooks:

Mouse Room Notebook

The mouse notebook will be maintained and supervised by the lab manager(s) and updated by everyone in the lab on daily mouse checks. The mouse Notebook has 4 sections: 1) Experimental setup (requests for mating, mouse retrival) 2) Plug Log 3) Litter Log 4) Pup genotype and status. On daily checks, lab members will enter new plugs and pups into the notebook. The lab manager(s) will then update mLIMS with the information daily.
Genotyping Notebook
After completion of each batch of genotyping, lab member will print off two images (1 for their records, 1 for the genotyping notebook). One image will be labeled with PCR type, mouse ID numbers, and dates and entered into the genotyping notebook. This enables genotyping for all animals to be easily checked as needed.
Computer Data Base:

 We currently employ the mouse colony database program mLIMS http://bioinforx.com/lims/online-transgenic-mouse-colony-management-software-system/mlims . Data including cage information,date of birth, parentage, genotype, backcross number, strain, sex, progeny, disposition, and notes are entered for each mouse.  New  animals are entered into the database through recording of breeding cages and the birth of litters in those cages. After genotyping, pups are given ID numbers based on toe clip numbers and their cage location is recorded.  The Colony software can generate a pedigree of any specified eartag number. Each mouse, mating, litter, cage, etc., should be added to mLIMS to give us a way to track remotely what exists in the colony. 
Using MLIMS to track new/dead mice: 
Matings: Add a new mating for EACH dam, even if you have multiple females for one male. Name the breeding specifically so you can easily find it. When a litter is born and you clip the toes, enter animals into database by ADD NEW LITTER, select the breeding pair, and go from there. This enables us to track the HISTORY of each mouse so that Mouse Description cards can be slowly phased out.  

Euthanasia: Record the mice you have euthanized in a notebook; then on mLIMS, go under review mice, click the box next to the mice you euthanized, and click “Sacrifice” at the top. DO NOT CLICK DELETE or it will remove the mouse and its entire history from the database. Only use the Delete button if you have multiple of one mouse on accident.  

Creating new cages: Make sure you’re listing the correct lab member as “owner” of your new cage. If it is stock, label the cage owner as “STOCK”. 

