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Experimental Protocol

Experimental autoimmune hypophysitis (EAH) can be induced in SJL mice by injection of mouse pituitary proteins emulsified in complete Freund’s adjuvant.  The first step in this experiment is to collect a large number of mouse pituitary glands.  The second step is to homogenize these glands.  The third step is to emulsify these proteins with an oily mixture.

Step 1: Collection and storage of mouse pituitary glands

The mouse pituitary gland sits at the base of the brain on top of the sphenoidal bone and is surrounded on each side by the trigeminal nerves.  The gland is composed of a larger anterior lobe and a smaller posterior lobe, and weighs on average 1.9 mg.

Pituitary glands are collected from mice destined to be euthanized by the animal care facility.  They are of mixed strains, sexes, and ages.

To isolated the pituitary gland, the mouse is euthanized, the skin above the skull dissected, and the skull bone cut open with scissors.  The brain is lifted to expose the pituitary gland, which is then isolated from the surrounding dura mater, scooped out of the sphenoid bone and stored in a plastic tube on dry ice.

In general we use 300 mouse pituitary glands for one protein preparation, a number that can be collected by one person in 9 hours.

Once the collection is completed, the tube containing the pituitary glands is stored at -80 °C until ready for the next step.

Step 2.  Extraction of mouse pituitary proteins

1. In a Falcon tube (catalog no 352059), add the pituitary glands and the homogenization buffer (500 µl of buffer for every 100 mg of tissue) on ice.  Use a buffer of ionic strength similar to the one that is physiologically present inside the cytoplam of the cell (0.2 M) and of physiologic pH (7.4).  Use PBS 0.161 M, pH 7.4, supplemented with a protease inhibitor cocktail (Sigma-Aldrich, catalog no P8340-1ML). Add the inhibitor cocktail to the homogenization buffer just before homogenization.

2. Place the generater (5-mm diameter) of the Polytron homogenizer on the bottom of the Falcon tube containing the mouse pituitaries and buffer.  Homogenate at maximum rpm for 30 seconds, moving gently the homogenizer up and down (do five-to-ten up and down strokes), in an ice bath.  Then, rest the homogenate on ice for 1 min.  Repeat the homogenization and cooling two more times.  This gentle homogenization should break the cells and release the proteins, but should not break the nuclei.

3. To remove nuclei, unbroken tissue and insoluble materials (such as connective tissue and denatured protein) centrifuge the homogenate at low speed: 10 min at 1000g at 4 °C.

4. Collect the supernatant (called Post-Nuclear Supernatant, PNS) into a Falcon tube, taking care to leave the pellet undisturbed, and store the PNS on ice.                                                                              

5. Because the raw material is very valuable, we re-extract the pellet as follows:  resuspend the pellet in the original volume of homogenization buffer, homogenize as above, centrifuge as above, then combine the second supernatant with the first one.

6. Collect the supernatant, aliquot it into microcentrifuge tubes, and store them at –80 °C until ready for the next step.  Use a small aliquot to measure the protein concentration by BCA assay (Pierce catalog no. 23225).  In general, we obtain about 60 mg of protein from 300 pituitaries.

Step 3.  Preparation of the emulsion

1. Thaw rapidly the frozen protein aliquots needed for the experiment and adjust the protein concentration to 20 mg/ml. This protein extract will be emulsified 1:1 with Complete Freund’s Adjuvant (CFA) containing 5 mg/ml heat killed Mycobacterium tuberculosis. Each mouse will receive 1 mg of pituitary extract in 100 (l of emulsion. 

2. Preparing emulsion for immunization: the example given is sufficient for 10 mice. Aspire 600 (l of the pituitary protein extract (20 mg/ml as describe above) using a 2.5 ml Hamilton gastight syringe.  Resuspend the CFA by shaking, and aspire 600 (l of suspended CFA into another 2.5 ml Hamilton syringe. Attach and secure a 20-gauge micro-emulsifying needle to the syringe filled with CFA.  Slowly push the plunger such that the needle is filled with CFA, then attach and secure the other end of the needle to the other syringe filled with pituitary extract.

3. Emulsify the pituitary extract by pushing back and forth the two plungers, however, advancing the CFA into the pituitary extract slowly.  By pushing back and forth, an emulsion will gradually appear.  Keep pushing back and forth until all the CFA and pituitary extract is emulsified and becomes white.

4. Thoroughly mix the emulsion in step 3 by pushing the contents of one syringe into the other syringe.  Repeat this action approximately 500 times to ensure that the content in the emulsion is distributed evenly. After this final mixing, the emulsion is ready to use. 

