S1 Table. Parameter estimation from the literature
	Parameter
	Quantitative biology information
	ref

	Km
	· Myelinating oligodendrocytes produce as much as 5–50 × 103 μm2 of membrane each day. 
· An oligodendrocyte can myelinate up to 100 axons
· 10 myelin sheets are produced in 10 days in vitro during LPC remyelination.
· Range of the parameter: [0 - 100] (unit: 1/day). For a given unit of CNS volume number of myelin sheaths are up to 100
	[1-4]


[5]

	Kmd
	· The average number of transected axons (terminal axonal ovoids) per mm3 of tissue is 11,236 in active lesions, 3,138 in the demyelinating borders of chronic active lesions, and 875 in their inactive centers.
· In acute plaques, the numbers of transected axons (APP+ elements) counted in areas of 0.01 mm2 were 8 (5-13), 7 (3-17) in chronic active lesions and 0 in chronic active plaques. Therefore, in 1 mm3 on average 0.007- 0.008 transected axons in either acute or chronic active lesions
· Acute axonal loss in EAE: progressive, bilaterally symmetrical loss of dorsal corticospinal axons in the lumbar spinal cords of MOG peptide EAE mice was 56% and 26% relative to the controls on days 35 and 101, respectively, Number of axons per field (x100): 2,884 axons at baseline; 1,668 axons on day 35; and 647 axons on day 101. This gives a myelinated-axonal loss per day in the early phase (acute plaques) of 2,884-1,668/35=2.83 axons per day. The loss of demyelinated-axons per day in the chronic phase (chronic phase) was 1,668-647/66= 1.65 axons per day. 
Note: We must take in consideration that the late and chronic phase of EAE is more representative of chronic active plaques than chronic inactive plaques where neurodegeneration takes place. For this reason, this ratio must be smaller.
· Range of the parameter: [0 - 0.01] (unit: 1/day). Acute axonal loss in acute and chronic active plaques are up to 0.01 per mm3
	[6, 7]


[8]



[9]

	Kd
	· There is a reduction in axon number in the range of 60–70% compared to the normal spinal cord, with a range 20-90% depending on each case.
· Axonal density (number of axons per unit area) decreases by 60% (33 to 77%).
· There is an average axon reduction of 64% in demyelinated lesions of the brain, in contrast to 59% in remyelinated lesions. An average axon loss of 82% was observed in demyelinated lesions of the spinal cord.
· This finding is closely recapitulated in the chronic EAE model, in which mice with permanent paralysis exhibit 59% and 43% axonal loss in the cervical and lumbar spinal cord, respectively.
· Range of the parameter: [0 - 1] (unit: 1/day). This parameter ranges from full preservance of axons (1) to completely loss of all axons (0)
	[6, 10, 11]
[10, 12]

[11]


[13]

	q
	· In the CNS, one oligodendrocyte can produce up to 100 myelin segments on multiple axons.
· Range of the parameter: [0 - 1] (adimensional). This parameter ranges from full myelination (1) to complete demyelination (0)
	[1-3]

	Mtotal
	· The surface area of myelin per adult rat oligodendrocyte is 1-20 × 105 µm2
· In Rhesus monkey, the Myelin Volume Fraction (MVF) is 0.2725 the Axonal/fiber volume fraction (FVF) is 0.55125, the Aggregate g-ratio is 0.715 and the Mean g-ratio is 0.64625.
· In the monkey corpus callosum (CC), unmyelinated axons account for about 30% of all axons in the genu of the corpus callosum (CC) and less than 10% elsewhere in the CC, with a small caliber (<0.1 µm).
· Range for : [0 - 1], units 1/day. The parameter ranges from full myelination (1) to complete demyelination (0)
	[3]
[14]

[15]
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