2. Materials

2.1 Spinal cord homogenate preparation

1. 10ml glass syringes

2. 21 gauge needles

3. surgical instruments for mouse dissection

4. 70mm Falcon cell strainer

5. lyophilizer

2.2 EAE induction

6. 10ml glass syringes

7. 30ml glass tubes (corex)

8. 21 gauge needles

9. Incomplete Freund’s Adjuvant (IFA) (Sigma)

10. Heat-inactivated, lyophilized Mycobacterium tuberculosis strain H37R (Beckton Dickinson, formerly DIFCO)

11. 1ml syringes with removable 25 gauge needle

12. Myelin oligodendrocyte glycoprotein (MOG), residues 35-55 (MEVGWYRSPFSRVVHLYRNGK), or proteolipid proptein (PLP) residues 139-151 (HSLGKALGHPDKF) purity over 95% (see Note1), or SCH (see above).

13. Pertussis toxin (pancreatic islet activating) from Bordetella pertussis (Sigma)

14. Female C57BL/6 or SJL mice (depending on the antigen used), 18-20gr. (6-8wks old)

3. Methods

3.1 Spinal cord homogenate (SCH) preparation

1. SCH is prepared according to Levine and Sowinski (91). Using surgical scissors, take out cervical, thoracic and lumbar column from sacrificed mice.

2. Firmly mount the 21 gauge needle on the 10 ml syringe filled with saline and flush out the spinal cords from the excised vertebral columns.

3. Homogenize the tissue by straining through the 70mm Falcon cell strainer using a syringe piston

4. Weigh the crude spinal cord homogenate and add saline 4:1 (w/v; es. 1000mg spinal cords with 250ml saline).

5. Lyophilize according to the standard protocol of the available lyophilizer.

6. Store at -20°C.

3.2 EAE induction

1. Emulsion preparation. For the emulsion’s final volume, calculate 300l/mouse and at least 2-3ml excess. In a glass tube, re-suspend the lyophilized antigen (MOG35-55, PLP139-151, or SCH) in 1xPBS at concentration indicated in Table 1 (see Note 2).

2. In a second glass tube, prepare a homogeneous suspension of 8mg/ml Mycobacterium tuberculosis in IFA to obtain CFA. The lyophilized Mycobacterium tuberculosis does not dissolve in IFA. An homogenous suspension can be obtained by careful stirring with a glass syringe, but Mycobacterium tuberculosis will immediately re-precipitate at the bottom of the tube (see Note 3).

3. In a third glass tube, mix the antigen, resuspended in PBS, and the CFA in a 1:1 volume ratio. Mix the emulsion by aspirating/expelling with a glass syringe through a 21 gauge needle until it becomes firm, dense and very creamy (see Note 4). This usually takes at least 5-10 minutes mixing.

4. When the emulsion is ready, fill the 1ml syringes by aspirating the emulsion through the 21 gauge needle you used to mix it, remove it, place back the original 25 gauge needle (see note 5). Then, swing the syringe in order to have the emulsion towards the piston and push the latter until the dead volume of the syringe is filled. If properly done, this will take you to have 900l emulsion in the syringe, exactly the amount needed for three mice.

5. Inject mice with the emulsion according to Table 1 (see note 7).

6. Inject each mouse intravenously with P.T. re-suspended in 100l PBS (see note 8), according to the dose and schedule indicated in Table 1. 
Table 1. Antigen concentrations and immunization schedules

	EAE type
	Mouse strain
	Antigen

used
	Antigen concentration
	Sites of injection
	P.T.
	Boost

	Acute monophasic
	SJL
	SCH
	27mg/ml (4mg/mouse)
	 The two hind footpads (approx. 50ml each) and under the skin of the neck (remaining 200ml)
	400ng/mouse the day of immunization and 48 hours later
	No

	Relapsing-remitting
	SJL
	PLP139-151
	2mg/ml (300mg/mouse)
	Under the skin of one flank
	500ng/mouse the day of immunization and 48 hours later
	After seven days, injecting the emulsion on the opposite flank and repeating P.T. the day of the boost and 48 hours later

	Chronic
	C57BL/6
	MOG35-55
	1.3mg/ml (200mg/mouse)
	Under the skin of both flanks and at the tail base, 100ml at each site
	500ng/mouse the day of immunization and 48 hours later
	No


3.2 EAE clinical evaluation

1. Clinical score and body weight is recorded daily.

2. Mice will have usually 1-2 gr. of weight loss in the days preceding clinical onset, which usually occurs, variably, between the 9th and 18th day after immunization.

3. A non parametric scale with five steps is used for clinical evaluation (Fig. 2). Mice are taken from the cage by the tail and observed from the abdominal side: healthy mice extend their hind limbs very wide when held in this position. An asymmetric position, especially with one of the hind limbs retracted close to the abdomen, may represent an initial sign of disease. A weak tail and an unsteady gait are the signs at onset. To reveal an uncertain gait, it is useful to observe mice walking on a grid, like the cage cover. Healthy mice are quick in movements on a grid almost as on firm ground. Sick mice are unsure, move slowly and often stumble. In the absence of other signs, we score the uncertain gait on the cage cover as 1.5. Another useful examination is that of the righting reflex. Trying to put healthy mice on its back results in such a quick flipping to the upright position that it is impossible to see the abdomen. A sick mice may have a slow, very slow, to complete impaired righting reflex. In the absence of other signs, we score any grade of impairment of the righting reflex as 2. Paraparesis (score 3) and involvement of fore limbs (score 4) are easily identified (see Note 9). 

4. Notes

1. Quality of the peptide is the most relevant issue to obtain a good disease. Incomplete incidence or very low severity of EAE are almost invariably related to peptide’s quality.

2. In order to avoid waste of material due to weighing procedures, we usually dissolve the lyophilized MOG35-55 or PLP139-151 peptide in 1xPBS at 2mg/ml, sterilize by filtration on a 0.2m syringe filter (for in vitro immunological assays), and store it at –80(C in 1ml aliquots for several months, up to 1 year, without loss of encephalitogenicity.

3. To improve the suspension, Mycobacterium tuberculosis can be further triturated in a mortar with a pestel to obtain a more subtle powder, before mixing to IFA.

4. To check the emulsion’s quality, let a drop of it fall in water: a good emulsion stays compact without dissolving and without blurred edges.

5. Since the emulsion is very dense, a great pressure has to be applied to push the needed amount out of the syringe. This can lead to the popping off of the needle, and sometimes the emulsion comes out with great pressure and can get in the operator’s eyes. Therefore great care has to be taken to put the 25gauge needle back to the 1ml syringe pressing it firmly. Additionally, the connection can be stabilized with a small piece of parafilm.

6. Mice should be housed in an SPF animal facility or, at least, in a clean conventional room since viral, bacterial, and especially parasitic infections can alter the disease course (R.F. personal observation).

7. Injections under the skin of the flanks is performed at the thoracic level to avoid the possibility to inject the emulsion intra-peritoneally: consequent peritoneal inflammation leads to altered gait which is often confused with the clinical manifestation of EAE.

8. Pertussis toxin can be stored at –80°C in aliquots at the final concentration needed, for at least six months, with only a minor loss of activity.

9. When we have mice with grade 3 or 4 EAE, we put wet food pellets in the cage to allow paraplegic mice to eat and survive.
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